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Instructions for Authors
Al-Mustansiriyah Journal of Science (MJS)

Manuscript text (first submission) should be double spaced on one side of high
quality white ,A.4 sheets (21.6x27.9 cm) with margins of one inch all around the
page using Microsoft Word 2007 or 2010 using (doc.) type. The typing in Arabic
or English must use (Times New Roman, font size of 14 pt). The sections should
be arranged in the following order: Title Page, Abstract in English, Abstract in
Arabic, Introduction, Materials and Methods (Experimental), Results and
Discussion, Conclusion, Acknowledgment (if any), Abbreviations (if any) and list
of References. The head of the sections should be capitalized, bolded and centered
and font size of 16pt. (e.g. ABSTRACT, INTRODUCTION, MATERIALS and
METHODS (EXPERIMENTAL), RESULTS and DISCUSSION,
CONCLUSION, ACKNOWLEDGMENTS, REFBRENCES), and the others
(sub-sections) should be in sentence case and bolded as well.
Title Page: Includes the title of the article, author's names with full names and
affiliations. The affiliation should comprise the department, college, institution
(University or Company), and should be typed as a footnote to the author's name.
The e-mail address of the author responsible for correspondence (who is
designated with an asterisk *) must be given at the first page under the name and
affiliation of authors.
References: A11 references should be cited in using the appropriate Arabic
numerals, which are enclosed in parenthesis (e.g. Polyurethane rigid foams are
largely used as insulating materials for their combination of low density, low
thermal conductivity and good mechanical properties [1,3].)
A list of references should be given in the end of the manuscript. References
should be typed single-spaced and numbered sequentially in the order in which
they are cited in the text. The number of the reference should be given between
two brackets [ ]..f. Journal's paper
[1]. Metallo S. J., Kane R. S., Holmlin R.E., Whitesides G. M., Journal of

American chemical Society. I25, 5, 4534-4540, 2003.
* Books:

[2]. Edward M. Handbook of Adhesives and Sealants; McGraw-Hill: New York,
2000.
Tables: Tables should be created using the Table tool in MS Word using font size

9 point. Tables should be numbered with Arabic numerals and referred to by
number in the Text (e.g., Table 7,2,3... etc.). Each Table should be typed with the

legend above the Table.

Figures, Schemes and Diagrams should be numbered in a consecutive series of
Arabic numerals in the order in which they are cited in the text (e.g., Figure 1 or
Scheme 1).
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ABSTRACT

A series of four membered ring the azetidin-}-one (l l-20) have been synthesized via

Schiff bases(l-10) by reaction of different aromatic aldehyde with o-Tolidine in

absolute ethanol and two or three droop glacial acetic acid then reflux for (2-3)hours

. Schiffbases then reacted with phenylthioacetic acid in the presence of triethylamine

with phosphorusoxychloride using dry methylene dichloride under inert nitrogen

atmosphe.i at 0 "C. to give us the corresponding azetidin -Z-one. The structural of
these compounds were monitored and confirmed by using (TLC), spectroscopic tools

as IR,rH NMR, and Elemental analysis.

Keywords : Imines,Schiff bases,Benzidine , p-lactam , Four member ring ,

Staud

INTRODUCTION
All B-lactam antibiotics chemically possess a four-membered cyclic

amide, known as azetindin-2-one or B-lactam, as showed in figure (l)
which can be isolated or fused to form a bicyclic or tricyclic ring system.

Figure- I : azetidin-2'one structure

A heterocyclic ring to which it is fused can be either saturated or

unsaturatei with a double bond positioned either between C-2 and C-3 of

the five membered heterocycle or C-3 and C-4 of the six-membered

heterocycle.The ring can be formed in several different ways, Staudinger

reaction being the one most oftenly usedrecent discovqries have shown

also other biological properties that have furtherincreased the

significance of B-laitams as synthetic intermediates for the preparation of
helerocycles of biological interest. Although they can serve as inhibitors

of serine proteases[1], cholesterol acyltransferase, human

4
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cytomegalovirus and proteasomeinhibitors [2] their *,*J*:, ;:rttTl;
remains 

. 
the principal mode of action [3,4].Because of good

characteristics (wide spectrum, reratively low hosi toxicity,approp"riate
pharmacokinetics, synergistic effect...) B-lactam antibiotics inid. 2l
are the most used antibacterial agents in clinical practice [5,0,7,S]Iwhere
they are represented with around forty compounds [9], the Bltu.,"rncompound using as anticancer agents[l0,11] , A seriis-of bicyclic N_
substituted and unsubstituted b-lactams were synthesized and evaluated
as targeted potential antimalarials [12].
However, a widely used method is via the [2+2] cyclocondensation of
ketenes. to imines, a process known as the 

-staudinger 
reaction, which

have . im-portant application in pharmaceuticil and synthetic
chemistry[13,14,15], this reaction has been used to clnstruct
macrocyclicbisazetidinonepolyethers by the reaction of the appropriate
ketene precursors with macrocyclicdiimines[16].
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MATERIALS AND METHODS
All melting points are uncorrected and are expressed in degree(oC),
using melting point SMp3 . FT-IR spectra were recorded as KBr disks
using shimadzu FT-IR 8400. 'H NMR spectra were recorded using
Varian 

. 
VnrnrJ 400 spectrometer (400 l\ftlz)/ Izmir Institute oi

Technology(Turkey) and tetramethylsilane (fU3; as intemal standard
using DMSO-d6 as solvent peaks sirowed uiA:Z.S-2.+pp- .,rC UII,{R.
spectra were recorded using Varian VnmrJ 400 spectrometer (100Wz)/ Izmir Institute of Technology(Turkey) and using DMSO-deand
CDCI:as solvent peaks showed ui O:1+O_ie;pp^ uia 1ll_liyprespectively.Elemental analysis using I-ec'o- CFWS_S:f Leco
corporation st.Joseph)/ Izmir Institute ofTechnology(Turkey)

cephems (2), penems (3), monobactams (4), carbapenems (Sj, trin.., 16), ciavams(7), oxacephems (8)
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(12)  (:3)   (14)  (15)  (16)   (17)  (18)  (19)  (201    121)

Scheme I
(a) reflux in ethanol(2-3) h ;(b) slow addition pOClr with stirring (30_55) mint in

Nz at OoC using dichloromethane as solvent.

Synthesis of imines derivatives (2-11):
General procedure:
A reaction mixture of o-Tolidine (lmmol, 0.429) and differentaromatic
aldehydes (2mmol) was dissolved in absolute ethanol (50 ml) with2-
3 drops of glacial acetic acid and heated in a water bath at 70- g0o C for
approximately (2-3) hours. The process of the reaction completion was
followed by (TLC)t(1 :1) ethanol/ethyl acetatel. Filtration or evaporation
of used solvent was done then the products were recrystalized from
ethanol solvent.

Synthesis of N4,N4'-dibenrylidene-3,3'-dimethyrbiphenyl-4,4'-
diamine.(2)
benzaldehyde (4mmol, 0.40 g) ,yield:89% with m.p: l17-l5g C .. FT-
IRspectra in figure (3)showed adsorption bands uppeur in the range o(
3061-3024) and(2900-2847) cm-r which belong to (c-H) aromatic and
aliphatic, while (c:N) appear at 1627 cffi'r , (c-N) appear at stretching
frequency at 1126 cffi'r , beside that the (aromatic c:c) appear at range
1481-1575 cm'r . Elemental analysis confirmed the moletllar formula
CzrHz+Nz(calculated /found) : ( C, 86.56186.98; H, 6.2316.66;N,7.211
7.6s).
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Synthesis of bis(4-(dimethylamino)benrylidene)-3,3'-
dimethylbiphenyl-4, 4'-diamine. (3)
N,N-dimethylaminobenzaldehyde (4mmol, 0.60 g) . yellow-orange
precipitate observed then section filtration yield:9l% with m .p:256-
257 C". FT-IRspectra showed stretching absorption bands at 3106 cm-r-
2906cm-lreferred to (C-$ aromatic and aliphatic respectively, while
imines'(C=N) band appear in about 1607 cm'r , (C=C; appear in the range
of i520-1587 cm'r, medium intensity of band appear at 1360 cm-l
referred to (N-CH3) and I165 cm-rreferred to (C-N) .On the other hand
the rH-NMR in DMSO-dr,showed,at 6:8.3ppm due to (s,2H,2CH:N) ,6:
6.8ppm and 7.4ppm (d,8H,Ar) due to substituted phenyl ,6 : 7.0ppm
(d,2H,Ar-H) , 6 : 7.2ppm and 6 :7.8ppm (d,2H,Ar-H) referred to
biphenyl ring,6 = 3.lppm (s , 12H,2(N-CH:):) ,and at 6:2.2ppm (s,6H,
Ar-CH:) Elemental Analysis of the molecular formula C:zHrN+
(calculated / found) :( C, 80.98 I 81.33;H,7.22 I 7.52;N, 11.80 112.27).

t-
^

Svnthesis of bis[4-(diethylamino)benrylidene]-3,3'-
dimethylbiphenyl-4, 4'-diamine (4)

N,N-diethylaminobenzaldehyde (4mmol, 0.70 g) .Yellow bold
precipitate observed then section fi ltration yield:90% with m.p: I 74- I 75
Co.FT-IRspectrashowed stretching absorption bands at 3084 cm'r and
2970 cm't refer to CH aromatic and aliphatic respectively, while imine
(C:N) band appear in 1606 cm-r , (C:C)aromatic appear in the range of
1587-1523 cm-r, medium intensity of band appear at 1334 cm-lrefered to

1N-CH:) and 1172 cm'r refer to (C-N).On the other hand the rH-NMR in
DMSO-do showed,6=8.2ppm (s,2H ,2CH:N) , 6= 7.0-7.7ppm
(dd,8H,tu-H) due to substituted phenyl ,6 = 7.3ppm (d,2H,Ar-H) ,

6=7.4ppm (d,2H,Ar-H) and 7.8ppm (d,2H,,Ar-H) referred to biphenyl
ring.6 : 1.5ppm (t,72H,2(N(CHr, , at 6=3.4ppm ,(q,8H ,2N(CH2)2)and
, 6:2.1ppm (s,6H, 2Ar(CH3)), while (1,12H,4(CH3-C) ) , 6:1.04-
1.29ppm. Elemental Analysis of the molecular formula CloH+Na
(calculated / found) :( C, 81.47181.88; H, 7.98/8.53; N, 10.56/10.77).

Synthesis of bis (4-chloro benzylidene) 3,3'dimethyl biphenyl-4,4'-
diamine . (5)
p-chlorobenzaldehyde (4mmol, 0.56 g) ,yield=83% with m.p:156-157
oC. FT-IRspectrashowed stretching absorption at (3063-3020) cm"rand
(2920-2872) cm-rdue to (C-H aromatic and aliphatic )respectively, while
imine band appear in about 1622 cm'' , (C=C;aromatic appeared in the
range of 1487-1591 cm'r, at 1085 cm'r referred to (C-N) and 875 cm'r
belong to (Ar-Cl).On the other hand thedata in figure(4) of rH-NIvG. in
DMSO-do showed, at 6=8.4ppm (s,2H,2CH:N), 6:6.8ppm (dd,2H,Ar
) and 6:7.0ppm (dd,2H,Ar-H) due to biphenyl ring. 6 = 7.2ppm (m ,4H, ‘

―
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Ar-H) of substituted phenyl and 6 :7.4ppm(m,6H,Ar-H) due to (4H,Ar-

H) of substitutedphenyl with (2H,Ar-H) of biphenyl ,6:2.1ppm ,(6H

,Ar(CH3)2).Elemental Analysis of the molecular formula

CzaHzzClzNz(calculated / found):( C, 73.531 73.99; H, 4.851 5.24; N,

6.121 6.s7 ).

Synthesis of bis (4-bromo benzylidene) 3,3'dimethyl biphenyl-4,4'-

diamine.(6)
p-bromobenzaldehyde (4mmo1, 0.7a g. Direct yellow light precipitate

observed .workup of the product with percentage yield :92o/o, ffi.P :
163-164 C" . FT-IR showed , 3057 cm-t-2916 cm-r referred to (C-H

,aromatic and aliphatic ) respectively , at 1618 cm-ldue to(c:N), 1485-

1560 cm'r (aromatic c:c), 1182 cm'r (c-N). Elemental analysis of the

molecular formula CzsHzzBrzN2(calculated / found) C, 61.56 /61.89, H,

4.061 4.37;N, 5.131 5.61).

Synthesis of bis (4-methoxy benzylidene) 3,3'dimethyl biphenyl-4,4'-

diamine. (7)
p-methoxybenzaldehyde (4mmol, 0.48 ml) ,under refluxing for 3 hours

, direct yellowish precipitate observed . The product to give percentage

yield :i6 %, tn.p : tjl-tlg "c . FT-IR showed at3o4l cm'r2839 cm-
I referred to (c-H ,aromatic and aliphatic ) respectively , at 1626

cm'rdue to (c:N) ,at 1500-1600 cm'r (aromatic c:c),1257cm-l(C-o-c,)
1161 cm'r (C-N) .On the other handthe IH-NMR in DMSO-do showed,6
:7.0ppm( m ,4H,Ar) of substituted phenyl ,6: 7.9ppm (m ,6H, Ar-H)
due ii (4H,Ar-H) referred to substituted phenyl and (2H,Ar-H) of
biphenyl .6:7.3-7.4ppm (m,4H,Ar-H) due to biphenyl, 5:3.9ppm (s

,6H, CH:O) and 6:2.1ppm (s,,6H, Ar(CH:)z) Elemental analysis of the

molecular formula c3oHzsNzo2(calculated i found): ( c, 80.331 80.77;H,

6.29 I 6.54;N, 6.25 I 6.44).

Synthesis of bis (2-bromo benrylidene) 3,3'dimethyl biphenyl-4,4'-
diaminey.(8)
o-bromobenzaldehyde (4mmol, 0.72g),under refluxing for 2houre.

slightly yellow precipitate with m.p. : 164-165 oC 
, yield : 95 %.FT-IR

trlOir,'t dutu showed weak absorption band at 3051 cm''- 2978 cm-l

due to( C-H, aromatic , aliphatic ) respectively ,l6l7cm-r 1C:N) , 1483-

1591 crn'l ( aromatic C:i ) ,1024 cn1't (C-N ) , sharp peak at 762 cm-t (

c-Br ) .on the other hand the rH-NMR in DMSO-doshowed, 6:8.8ppm

(s,ZH,2CH:N) ,6: 7.0ppm (d ,2lF^, Ar-H) and 5: 7.65ppm (d,2H,Ar)

referred to four proton of biphenyl , 6: 7.3'7.5ppm (m,10H, m ,Ar-H)
referred to (8H,Ar-H) of substituted phenyl with (2H,Ar-H) of biphenyl .

6 : 2.2ppm (s,6H,Ar(CHr)z) . Elemental analysis of the molecular
０
　
々
ン
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formula C28H22Br2N2(CalCulated/fOund):(C,61.56/6203;H,4.06/4.55;

N,5.13/5.66.

Synthesis of bis(4-hydroxy benzylidene)3,3'dilnethyl biphenyl‐
4,4'―

diamine。 (9)

野弾鸞僻爵懺1カ著ぶ節
節避:ポ l∵∬Ъ冬、FЪttξmmc),鯰 42 cm■ cЮ),and l163

男:譜れ易押鴨倉得き徊 ζ
瞥:罵F記投雌‐3■f鷺

“
2曝oδ=73ppm“ ,2Hムぅal料現諸7,現鵠;驚:役投
proton of biphcnyl,δ =2.2ppm rcprcsented(S,6H,Ar(CH3)2)・ Elemental

:;ももサl′::l髪罵

":;:]ち

鰐 ::'夕:驚lN202(CalCulated/fOund): c,
Synthesis Of bis(4‐ hydroxy-3‐ methoxy benzylidene)3,3'dilnethyl
biphenyI-4,41‐ diamine.(10)
p―hydro湾 /‐m‐methoxybenzaldehydc

∬rlT戦;堀毎搬k
absorptiOn broad band at 3432 cnl‐ 1

Cm‐
1(CH arOmatic and aliphatic)reSpectively,while imine band appear

FT暢彗:鮮 ::獣∬Яiぎざ∬:
ther hand the lH_NMRin DMSO― d6
liC,δ=8.5ppm(s,2H,2CH N2,δ =「∫F蹴綱洗

r〕

置誦f盤留濯諭留』料青:器出:妥
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hands thelH-NMR in DMSO-do showed, 6 : 8.2ppm referred to (s, 2H,

2CH:N), 6: 6.6ppm (d,2H,Ar)and 6: 6'8ppm (d,2H,ArH ) of furan

group, 6:7.2ppm (m,4H,ArH) due to biphenyl ring,6:7.5-7 -6ppm (m,

+U,erH; referred to (2H,Ar) of furan with (2H,ArH) of biphenyl,

5:2. lppm (s,6H,Ar(CH:)z). Elemental analysis of the molecular formula

Cz+HzNzO2 (calculated /found): C, 78.24178 .88, H, 5.47;1 5'94; N,

7.60/8.03).

General method to synthesis of azetidin-2-one (12-21):

To solution of (phenylthio)acetic acid (0.5 g, 3 mmol), imine (1 mmol)
and triethylamine (1 g, 6 mmol, 1.5 ml) in 80 ml dry methylene chloride

was added drop wise (30-55) min under nitrogen atmosphere at 0oC, a

solution of phosphorus oxychloride (POCI3) (0.82 g, 0.48 ml, 3 mmol) in
20 ml of dry methylene chloride with constant stirring[17].The reactant

was stirred overnight at room temperature. The completion .of reaction
was monitored by (TLC). After the completion, the contents were washed

successively with ll'iHcl (30 ml), water (3x30 ml ,5Yo NaHCO: (30 ml)
and brine (30 ml). The organic layer was separated and dried over
anhydrous NazSO+. The solvent was removed under reduced pressure and

the crude product was purified by column chromatography using silica
gel mesh (60-120)

1, 1'-(3,3' -dimethylbiphenyl-4,4' -diyl)bis(4-phenyl-3-
(phenylthio)azetidin-2-one) . (12)
Using imine(2), (0.388 g, 1 mmol), the product was purified by column
chromatography using silica gel eluting with (8:2 hexanes /ethyl acetate).

After solvent evaporation bright yellow precipitation observed with
m.p.: 175-176C, yield :64%o,. FT-IR-spectra showed absorption bands

appeared at the range of 3016 cm'r and 2920 cm'r which belong to both
(C-H) aromatic and aliphatic respectively. While (C:O) appeared at 164l
cm-r , beside that the (C:C aromatic) appeared at range of 1521- 1585

cm'r . On the other hand the data in figure(5) of IH-NMR in DMSO-do

showed, at 6 : 2.2ppm (s,6H,Ar(CH:)z) , 6 :7.2-7.5ppm, (m,26H, Ar)
due to the phenyl and biphenyl rings 6: 5.4ppm, (d,2H, C4-H), 6:
4.7ppm (d,zH, C3-H). r3CNItdR in DMSO-do showed, at 6 :18ppm due

to (Ar-CH:) , 5:52ppm and at 6:64ppm due to C3&C4 of azetidin-2'
ones ring respectivelythe (C:O) of azetidin-2-ones ring appeared ,6
:l67ppm, the aromatic carbons appeared at range 6 :124-l36ppm

Elemental analysis of the molecular formula C4+HloNzO2S2 (calculated

/found) :C, 7 6.7 I 17 7 .23 ; H, 5.27 I 5 .65 ; N, 4.07 I 4.56; S, 9 .3 I 19 .66.
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(dimethylamino)phenyl)-3-(phenylthio)azetidin_2-one) .(13)
Using imine(2), @.a75g), the product was purifi;d'by column
ch^romatography using silica gel eluting with(9:r h&anes /ethyr acetate).
AAer solvent evaporation bright brownprecipitation observed with m.p.!
183-184"C , yield = 65% . FT-IR-spectrt showed absorption baids
appeared at the range of3053 cm'r and 291gcm-r which belong to both
(C-H) aromatic and aliphatic respectively. While (C:O) app-eared at
175lcm-r , beside that the (C=C iromaticj appearedut rurg. of t4gt_
1587 cm-r .On the other hand the'H-NMR'in DMSO_doshowed,6 =
].Iqnm (s,6H,Ar(CH3)2), 6 : 3.0ppm (s,12H,2N(CH3)2) 6 :7.1_7.5ppm,
(m,24H, Ar-H) due to the substituted phenyl and biphenyl ,ing.', Ol
5.4ppm, (d,2H, C4-H), 6= 4.6ppm (d,2H, C3-H). Elemental analvsis of
the mol ecu lar formula CrrH+oNcOz Sz (calculated /found) : C, 7 4.3 gi 7 4.gg\
H, 5.981 6.28; N, 7 .23 /7 .84; S, 8.27 t8.65.

1,1'-(3,3'-dimethylbiphenyl-4,4'-diyl)bis(4-(4-(diethylamino)phenyl)
-3-(phenylthio)azetidin-2-one).( la)
Using imine(3), (0.531 g, 1 mmol) , the product was purified by column
chromatography using silica gel eluting with(9: t hexanes /ethyi acetate).
After solvent evaporation bright brown precipitation obsirved wiitr
m.p.:161-162"C, yield : 66% . FT-IR-spectra in showed absorption
bands appeared at the range of 3055cm-r and2922 cm-r which belong to
both (C-H) aromatic and aliphatic respectively. While (C=O) appearj at
1735 cm-r , beside that the (C:C aromatic) appeared at ,ung" Lf ISSA_
1524 cm-t . On the other hand the 'H-NIvR. ln OUSO-au s=howed, i :
? 1!p. (s,6H,Ar(CH:)2).6 = 0.9ppm (q,I2H,2N(CH:):) 5 ::.6ppm
(t,8H,2N(CHrz) , 6 :7.7-7.Oppr.n, (m,24H, Ar-H) due to the substituted
phenyl and biphenyl rings , 6: 5.3ppm, (d,2H, C4-H),6= 4.4ppm (d,2H,
C3-H\Flemental analysis of the molecular formula CrrHrNoOzS,
(calculated /found): C, 75.14175.6?; H, 6.55/6.g9; N, 6.74/7.04;5,
7.72/8.22.

1,1'-(3,3'-dimethylbiphenyl-4,4'-diyl)bis(4_(4_chlorophenyl)_3-
(phenylthio)azetidin-2-one).(15)
Using imine(4) (0.457 g, I mmol), the product was purified by column
ch^romatography using silicagel eluting with (g:2 hexanes /ethyi acetate).
After solvent evaporation bright yellow piecipitation observed with
m.p.:145-146C , yield :59o/o .FT- IR speCtra showed absorption bands
appeared at the range of 3050 and,2920cm-t which belong toioth (C_H)
aromatic.and aliphatic respectively. While (C=O) appeared at 1645 cm-r
, beside that the (C:C aromatic) appeared at range ii fSSS_ l4g7 cm-t .
On the other hand the |H-NMR in DMSO-di showed, 6 = 2.lppm

ヽ

ヽ



Al- Mustansiriyah J. Sci. Vol. 25, No 2, 2014

(s,6H,Ar(CHl)z), at 6 :7.2-7.5ppm, (m,20H, Ar) and at 6 :7'7-7'9ppm

(m,4H, Ar) due to biphenyl ring, 6: 5.4 PPm, (d,2H, C4-H), 5:4'8 ppm

and (d,2H, C3-H). t3CNIlrm. in CDClrshowed, at 6:18ppm due to (Ar-

cHr) , 6 :52ppm and 6 :64ppm due to c38.c4 of azetidin-2-ones ring

respectivefy fni (C:O) of azetidin-2-ones ring appeared 6:167ppm, the

aromatic carbons appeared at range 124'l36ppm . Elemental analysis of
the molecular formula C4qHz+ClzNzOzSz (calculated /found): C,

69.7 4l7O.l2; H, 4.5214.87 ;N, 3.7014. 1 5; S, 8.4618.89.

1, 1' -(3,3' -dim ethylbiphenyl-4,4' -diyt)bis(4-(4-brom ophenyl)-3-

(phenylthio)azetidin-2-one) .(1 6)

Usingimine(5), (0.54 6 g, l mmol) , the product was purified by column

chromatography using silica gel eluting with
(8:2 hexan.i /.thyl acetate). After solvent evaporation bright brown

precipitation observed with m.p.:171-l72oc, yield : 610/o .FT-IR-

rp..ttu showed absorption bands appeared at the range of 3057 cm-l and

igZZ cm-r which belong to both (C-H) aromatic and aliphatic

respectively. while (c:o) appeared at 1761 cm'l , beside that the (c:c
aromatic) appeared at range of 1599- 1481

cm'r . On the other hand the rH-NMR in DMSO-do showed, 6:2.1ppm
(s,6H,Ar(CHl)z), 6:6.8-7.7ppm, (m ,24H, Ar), 6: 5.3ppm, (d,2H, C4'

H), 5: 4lppm and (d,2H, c3-H)Elemental analysis of the molecular

formula c4+Hr+BrNzOzSz(calculated /found): c, 62.42162.89; H,

4.0514.37 ;N, 3,3 I 13.68; S, 7 .57 17 .88.

1, 1' -(3,3' -dimethylbiphenyl-4,4' -diyl)bis(4-(4-methoxyphenyl)-3-
(phenylthio)azetidin-2-one) .(1 7)

usingimine(6), (0.448 g, I mmol) , the product was purified by column

chromatography using silica gel eluting with (9:l hexanes /ethyl acetate).

After solvent evaporation bright brown precipitation observed with

m.p.:137-138oC , yield :68Yo . FT-IR-spectra showed absorption bands

apieared at the range of 3057 and2955 cm'r which belong to both (C-H)

aromatic and aliphitic respectively. While (C:O) appeared 1755 cm-l ,

beside that the (-C:C aromatic) appeared at range of 1581- 1481 cm'r,

ll74 cm'l peak due to(c-o) . on the other hand the IH-NMR in DMSO-

do showed, S: 3.8ppm, (s,6H, OCHI), 6:2.1ppm, (s,6H, Ar(CHl)z) , 6:
5.7ppm and (d,2H, C4-H) 6:4.9ppm and (d,2H, C3:H), 6: 7'0-7'5ppm

(miqH,lr;.t3cNlrdR in CDCIr showed, 6 :17ppm due to (Ar-CH3) ,6
:52ppm and at 6 :61ppm due to C3&C4 of azetidin-2-ones ring

respictively the , 6:55ppm due to (Ar-O-CHg). The (C:O) of azetidin-

2-ones ring appeared at 6 :167ppm, the aromatic carbons appeared at

range 126-136ppffi,6:l59ppm due to aromatic carbon attached to

oxygen of (O-CH3) groups. Elemental analysis of the molecular formula
'I
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C4olIroNzO+Sz (calculated /found):
3.7414.05; S, 8.56/8.99.
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C, 73.77174.33; H, 5.38/5.85; N,

1,1'-(3,3'-dimethytbiphenyl-4,4'-diyl)bis(4_(2-bromophenyl)_3-
(phenylthio)azetidin-2-one) .(18)
Usingimine(7), (0.546 g,.l mmol), the product was purified by column
ch^romatography using silica.gel eluting with (g:2 hexanes /ethyiacetate;.
After solvent evaporation bright brown precipitation observed *itt _, I
169-170"C , yield = 48Zo . FT-IR-sp..t u in showed absorption bands
appe_ared at the range of 3032 cm-r and 2920 cm-t which belong t" ;;;;(Clftlargytr.c and alip_hatic respectively. While (C:O) appearei at 1750
cm-', bes.rde that rhe (C=C aromatic) appeared at range of l5g9_ 1526
cm ' ._ Elemental analysis of the molecular formula CaaH3aBr2N2O2S2
(calculated /found): C, 62.42/62.96; H, 4.0514.q1;N, Z.ltdi;"i",
7 .57 t8.00

1,1'-(3,3'-dimethylbiphenyl-4,4'-diyt)bis(4_(4-hydroxyphenyl)_3_
(phenylthio)azetidin-2-one) .(1 9)
Using(8), (0.a2 g, I mmol) , the product was purified by column
chromltoqrgphy using silica gel eluting with 1tO:t hexanes /ethy
acetate). After solvent evaporation brighibrown precipitation observed
with m.p.:189-190oc, yield^: 62%.. Ff_n_.p".ira showed absorption
abroad band appeared at 3-333 cm-r belong tolO-ry , at the ,uni. oi
3055cm-r and2920 cm-rshowed bands beiong'to toth (c-H) aroiratic
yd aliph.atic_respectively. While (C:O) appeaied at l75i .rnl ,trJJ.t-l{_the (C=C aromatic) appeared at range of l5g5_ 1479 cm-i and at
1242 cm't band referred to iC-O) phenofic . On the other hand the rH_
NMR in DMSO-d6 showed, at 6= 2.lppm and (s,6H, Ar(CH)) , 6:
f 

.fr_gm_a1a (d,2H, C4-H) 6= 4.2ppm uii g,zu,ci-u), a:'s.appm'una
I:,?rl q-ry ofphenol sroup at 6:7.1-7.6ppm (n,zcti,xulr;'f;;;i;
biphenyl and substituted- phenyl group*nl...ntal analysis ol the
molecular formula C4rHsNzOrS2 lcalculated /found): C, I l .r: t fi l.l I ; tt,5.03 / 5.39; N, 3.89 I 4.26; S, 8.9019.44.

I,l'-(3,3'-dimethytbiphenyl-4,4'-diyl)bis(4_(4_hydroxy-3_
me.thoxyphe^nyt)--3-(phenytthio)azeiidin_i_one; . 1ZO;usrnglmlne(9), (0.48 g, I 

.mmol), the product was purified by column
chromatography 

_using silica gel .eluiing with(l0:1 hexanes /ethyi
acetate). After solvent evaporation bright brown precipitation observed
with m.p.= 181-182"C, Vigt-d_I 59%o .}T-IRspecira showed absorption
abroad band appeared at 3265 cm-r belong t;(O_H) , at the range of308lcm'r and 2918 cm'r showed bands beiong'to totf, tC_ffl aromatic
and aliphatic respectively. While (C:O) appear-ed at l64i .ri, , U..iJ.

10
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that the (c:c aromatic) appeared atrange of 1585- 1481 cm-r.on the

ott.. tana the rH-NMit in pVtSO-do showed,5:2.1ppm and (s,6H,

Ar(CHr)z),6:2.4ppm and (s,6H, CH3-O),6:5'1ppm and (d,2H, C4-H)

6:'a.appm ana (i,ZU, C3-H), 6: 9.6ppm and (s,2H, O-H) of phenol

group 8) I .Z-l .Sppm (m,22H,Ar-H) referred to biphenyl and substituted

ffr.nyf groups.,tNMR using CDCl:in figure(6)showed, at 6 :1Sppm

ir. io 1,et-Cffr) , at 6 :54ppm and at 6 :67ppm due to C3&'C4 of
azetidin-2-ones ring respectively the , 6:57ppm due to (Ar-O-CH3). The

(C:O) of azetidirr-Z-on.r ring appeared at 6 :168ppm, the aromatic

carbons appeared at range 124'l45ppm. Elemental analysis of the

molecular ?ormula C+olI+oNzOo Sz (calculated /found) : C, 7 0 .7 5 I 7 1 .22; H,

5.1615.49;N, 3.59/3.91 ; S, 8.2118.41

1,1.' -(3,3' -dim ethylbiphenyl-4,4' -diyl)bis(4-(fu ran-2-yl)-3-
(phenylthio)azetidin-2-one).(2 1)

Usingimine(10), (0.369, 1 mmol), the product was purified by column

chromatography using silica gel eluting with (8:2hexanes lethyl acetate).

After solvent evaporation bright brown precipitation observed with

m.p.:l68-169oC, yield :55o/o .FT- IRspectra at the range of 3051 and

29b1 cm't showed bands belong to both (C-H) aromatic and aliphatic

respectively. while (c:o) appeared at 7647 cm't , beside that the (c:c
aromatic) appeared at range of 1583- 1520 cm-r . On the other hand the
rH-NMR inDMSO-do showed, 6: 2.1ppm (s,6H, Ar(CH:)z), at 6 :7.2-

7.Appm, (m,22H, Ar-H) 6: 5.6ppm, (d,2H, C4-H), at 5:4.8ppm and

(d,r[, c3-H). Elemental analysis of the molecular formula

C4oHrzNzO+Sz (calculated /found): C, 71.83172.32; H, 4'8215'05; N,

4.19 14.48; S, 9.59 19.77 .

RUSTLES AND DISCUSSION
The mixture of lmmol of o-tolidine and 2 mmol of substituted aldehyde

were heated in presence of approximately 25 ml of absolute ethanol with
(2-3) drops of glacial acetic acid in water bath at 70- 80 c for

approximately(2-3) hours [18].The process of reaction was followed by

tilCl ,then filtration or evaporation of the solvent then recrystalized

from ethanol .

A series of different azetidin-2-one(12-21) were synthesized by the

Staudinger ketene-imine 12+21 cycloaddition using phosphors

compound[gl[20], In this paper work we used POCI as condensation

reagent 121)l22ll23l as shown below Scheme(l) .

fne pf-m spectra of the different azetidin-2-one were characterizedby
the presence the carbonyl group (C:O) of amide carbonyl at (1757'

1656)cm'1 and disapp.urun.. of (C:N) in(1624- 1607) cm'r.The rH-

NMR of B-lactam (12-21) showed at regions (8.0-7.0) ppm corresponding
ヽ '
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to aromatic protons ,and disappearance the protons of imine (2cH:N) in
5:(9.1-8.4)ppm ,a]................_the_6:(a.3-a.8)pp.n r.gion appeared proion, Oue to
(93-H ) and at 6:(5.7-5.2) ppm refened tolc+-ni of p-lactam ring, Ther3c-N[,m- of B-lactamt .o-pornds (12-21), at the 6:(49-54)ppm region
appeared carbons due to (c3-H ) , at 6:(59-65) ppm referr.a to rurb'om
(c4-H) of B-lactam ring and at region 6:(20-16)iim aue to (Ar-cHr).

f′
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Figure-4:THNMR spectra of bis (4-chloro benzylidene) 3,3'dimethyl biphenyl-

4,4'-diamine .(5)
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Figure‐ 5:lHNMR spectra ofl,lL(3,31‐ dimethylbiphenyl‐ 4,41‐diyl)bis(4‐phenyl‐3-

(phenylthio)azetidin-2-onc)。 (12)
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ABSTRACT fne study aimed to determine the bacteriological profile and the

resistance pattern of bum wound bacteria to the most common antibiotics . A total

of 100 burn wound swabs were collected from burn patients from 4 hospitals in

Baghdad province. After the swabs had been cultured on different media,

convintionil biochemical tests to identif, bacterial isolates and antimicrobial

sensitivity to the most common antibiotics were performed'

The total poritir. swabs for bacterial isolation was 89 , of which , Pseudomonas

aeruginosiwas the most commonest pathogen [31 .46%) followed by Klebsiella spp.

122.i7%) , Staphylococcus aureLts 120.22%l , Escherichia coli 115 .73Yo) and Proteus

iW 1f ti.f f Zi . Most isolates showed high resistance to cephalothin and

trimetiroprim , and high susceptibility to nalidixic acid and amikacin. Despite the

rapid improvement in medicai care , wound burn infection still represent a serious

problem 
'for 

burn patients, with many bacteria developed different degrees of

iesistance to most known antibiotics .Key words : burn wounds, Pseudomonas,

Al- MustansiriYah J. Sci. Vol. 25, No 2, 2014

Staphylo c o c cus, Kleb s i9!lg2 anltbgncs,

INTRODUCTION
Burns are one of the most common and devastating forms of trauma [1]

. Despite advance in the use of topical and parentral antimicrobial therapy

, andihe practice of early tangencial excision , bacterial infection remains

a major iroblem in the management of burn victims[2]. In patients with

seveie bums over more than 40% of the total body surface area (TBSA)

, 75yo of all deaths are currently related to sepsis from burn wound

infection or other infection complications and/or inhalation

injuryf3,4 ,5,6f .The rate of nosocomial infections are higher in burn

puti#r due to various factors like nature of the burn injury itself,

invasive diagnostic and therapeutic procedures, and prolonged intensive
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care unit stay [7] . In addition, cross-infection results between different
bum patients due to overcrowding in burn wards [g].
Although burn wound surfaces are sterile immediitely following thermal
injury, these wounds eventually become coronized with microoiganisms
[9]. Microorganisms colonizing bum wounds originate from the p-atient,s
endogenous skin and gashointestinal and respiratory flora [lO,l f] . Some
microorganisms may also be transferred to a patient's skin surface via
contact with contaminated extemar environmental surfaces, water,
fomite, air, and the solid hands of health care workers [12].
Streptococcus pyogenes was the most frequently recognized auua. of
burn wound sepsis in the early part of the last century . bver the years ,however, S. aureus and p. aeruginosa have become the most frequeni
isolated organism in most bum units [ 13,14].
Emerging antimicrobial resistance trends in bum wound bacterial
pathogens represent a serio_us therapeutic chailenge for clinicians carin!
for burn patients [ 1 0,1 5] . Keeping in mind that iniective agents and th#
susceptibility to antibiotic vary from time to time, it is des-lrable to carry
out periodic reviews of the bacterial flora of the bum wounds
The aim of this study was to assess the current bacterial profire of burn
wounds and their antibiogram in some Baghdad hospitali.

MATERIALS AND METHODS
1_ !"11- of 100 bum patients[ 52 males and 4g females , mean age
21.8*12.07 years, range 4 months to 70 years ] admitted to bum unitln
fourtrospitals : Al-Kindy teaching hospitat, Al_Karkh general hospital,
Al-Yarmouk teaching hospital, and Ai-Karama hospitil/Baghdad'[ 2i
patienls from each hospital ] were used for this study during-the period
from october 2003 to January 2004 . Mean total surface bumid aria was
l5% [range 12- 83%]
Wound swabs were taken from each patient . At direct patient contact , aprotective gown and disposable gloves were used . Thi specimens were
transported in sterile, leak-proof container to the laboratory . All
specimens were inoculated on S"% blood agar and MacConkey ajar plate
and in_cubated ovemight at 37C aerobically . Bacterial pathogJns'were
identified by conventional biochemical methods according to the
standard microbiological technique [16] .

Antimicrobial susceptibilify was performed on Mueller-Hinton agar by
the standard disk diffusion method recommended by the clinicil ani
Laboratory Standard Institute[ClSl][ l7] .

The antibiotics tested were : amikacin, ampicillin, cefotaxim,
cephalothin, Chloramphenicol, ciprofloxacin, erythromycin, gentamicin,
naladixic acid, tobramycin, and trimethoprim. Antibiogram of bacteriai
isolates were done according to Kirby Bauer method [lg] .
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RESULTS AND DISCUSSION
Bacterial isolates were found in 89 189%) samples and only 11 wound

Swabs were negative for bacterial culture . P. aeruginosa were the

cornmonest pat[ogen isolates [31 .46%) followed by Klebsiella spp'

122.47%l , s. ourzrs 120.22%l , E. coli 11533%1, and Proteus spp. (

iO.f f.A)-(Table 1 ). Thermal destruction of the skin barrier and

concomitant depression of local and systemic host cellular and humoral

immune responses are pivotal factors contributing to infectious

complications in patients with severe burns [19]'
Theiesults showed that the most common bacteria in burn wounds is P'

aeruginosa. This finding is in accordance with previous studies which

considered this bacterL as the commonest cause of burn wound

infection[ 14,20,277. However, other reports revealed that Staph' aureus

was the most prevalent single organism colonizing burn wounds

122,23,247'f 
. orrrgiiosa is part of a large group of free-living bacteria and has the

ability f resist the effect of many disinfectants ' The source of infection

wittr ihis bacteria is from the patient's endogenous gastrointestinal flora

and /or an environment . Desplte burn wound infection with this bacteria

can take place anywhere , nororornial infection is more frequent than

any othei places for many reasons , among which contamination ,

pr.r.n.. oimultidrug resisiant bacteria and crowding . Since as early as

\gg , it was founl that disinfectants used in many hospitals had

contamination with P. aeruginosa l2ll.Furthermore , certain subjects in

hospitals such as sink-traps, floor, cloths, and mops were frequently

contaminated with this bacteria . On the other hand, when similar areas

were examined in domestic homes , P. aeruginosa was rarely isolated

1261.
Wiifrin the infected wound , P. aeruginosa produces a number of cell-

associated (adhesins, aliginate, pili, fligella, and lipopolysaccharide) and

extracellular (elastase, exoenzyme S, exotoxin A, hemolysins, Iron-

binding proteins, leukocidins, and proteases). virulence factors that

mediate a numbei of processes , including adhesion, nutrient acquisition'

immune system.rurion, leukocyte killing, tissue destruction, and blood

stream invasion [27].These factors enable this bacteria to survive in burn

wounds and transmit from patient to other within the burn unit '

Klebsiella spp was found as one of major pathogen that infecl !r*
wound 1t+it1. the virulence factors the bacteria possessed enable it to

invade the wound easily and resist the immune response of the body ' the

most important virulence factors are cell wall receptors, capsular

polysacciraride, and endotoxin. First, the presence of cell wall receptors

enables Klebsiello to attach to the host cell, thereby altering the bacterial

surface so that phagocytosis by polymorphonuclear leukocytes and
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macropha€es is impaired and invasion of the non-phagocytic host cell is
facilitated. second, invasion ofthe host celr is alsoiaciiitaiea by the large
polysaccharide capsule surrounding the bacterial celr; in aaiitron ttris
capsule acts as a barrier and protects the bacteria f.o,n pt ugotori;
Third, this bacteria produces an endotoxin that appears to be inlepindent
of factors that determine_receptors and capsular characteristicspg]. An
eigfrtegn isolates of Staphylocorru, o"rrri, which represe nts 2l.2yo of
all isolates were found to.be,coagulase positive .General ly,, Staph. aureus
have a diverse a,ay ofvirulence factois that facilitate aiherence to host
tissue, immune system evasion, and destruction ofhost cell and tissue,
the most important of which is coagulase and hemolysin[3O] . Burn
wound infection with gram negative bacteria represented 77.i2o/o ,whiregram positive bacteria accounts for only 22.4io/o. These results are in
acc.ordance with many previous studies(14,2g) . prior to the discovery of
antibiotic , gram positive bacteria ( especialiy streptococci and Snph.
aureus ) was the most frequent cause of life_thieatening bums . the useof broad-spectrum antibiotics led to the emergence 6f gru, negative
bacteria as a predominant organism causing- invasivJ bum iound
infections [ 3 1]. It is because this fluctuatio-n in bacterial p.ni., u
periodic assessment ofbum wound infection must be assessed.
Table- 2 shows the antimicrobial susceptibility pattem of the isorates.
The study revealed that all isolates had-resistance to trimethoprim and
ceplralothion U00%) . p. aeruginos4 was unsusceptible to almost all
antimicrobials - Among gtjrer gram negative bacilli , ,us"eptiUitity
percentage varied from 0% to cefotaxime , ampicillin to tbOZ t6
amikacin, chloramphenicol and nalidixic acid . i_Io*.u", , E coli
showed high resistance to chloramphenicol, and moderate susceptibility
to nalidixic acid (55.56%). S. aureus. isolates were highly susceptibte tl
amikacin and gentamicin (71.7b% for both)and but not to cefotaxime
[22.2o/o]. Risk factors for acquisition of an antibiotic-resistant organism
include receipt of antibiotics prior to the deveropment of infiction,
extended duration of hospitalization, previous hospitalization, invasive
procedures, comatose state,. and 

. 
advancing age1iZ1. Microorganisms

transmitted. from the hospital environment t.nJ to u. more resistant toantimicrobial agents than those originating from patient,s normal flora[
3 31.

Multidrug-resistant bacteria have frequently been reported as a cause of
nosocomial outbreaks of infection in bum units or as a coroniz.r, or,r,.
wounds of bum patients [14] Based on National Nosocomial Infection
Surveillance System (NMS)_criteria , all the bum patients are requireJ
to follow the distribution of bacterial species among bum isorates. The
high percentage of multidrug resistant isolates is probably due to
excessive and indiscriminate use oF broad-spectrum antibiotics
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.These multi drug resistant strain establish themselves in the hospital

environment in areas like sinks , taps , railing, mattress , toilets and

thereby spread from patient to another .This is especially obvious in P.

orruginoia which showed high resistance to the all used antibiotics and

this I affributable to a concerted action of multidrue efflux pumps with

chromosomally-encoded antibiotic resistance genes (e.9. mexAB-oprM,

mexXY) and the low permeability of the bacterial cellular envelopes.

Besides intrinsic resistance, P. aeruginosa easily develop acquired

resistance either by mutation in chromosomally-encoded genes, or by the

horizontal gene transfer of antibiotic resistance determinants [34].
Therefore , routine microbiological surveillance and careful in vitro
testing prior to antibiotic use may help in the prevention and treatment

of multidrug resistant pathogen in burn infection .

of bacteria isolated from burn wounds

ND : not done
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Type of bacteria Number of isolates Percentage o/o

P seudomonas aerugino s a 28 31.46

K′θbsた′ル spp. 20 22.47

Staphylococcus aureus 18 20.22

二 θο′′ 14 15.37

Proteus spp. 9 10。 11

Ъ″′ 89 100

Table-2 :Antimicrobial su itv pattenl(u/。 )。 the isolates

Antibiotic Concentration

Disk(μg/LD
Orsanisms (inhibition zone mm)
P
αι夕rο gr″ Osα

Klebsfa′ ′

α spp

″

霞
勒
“

E.cο′′ ″

物一脚Amikacin(AN) 30 44。4 55.56 77.78 100 100

AmpidHin(AMP) 10 ND 0 ND 0 44.4

Cefotaxime(CTX) 30 0 22.2 0

Cephalothin(KF) 30 0 0 0 0 0

Chloramphenicol(C) 30 22.2 66.67 66.67 0 100

Ciprofloxacin (CIP) 5 22.2 77.78 55.56 44。4 88.89

EMhromycin G) ξ
υ ND ND 55.56 ND ND

Gentamycin (G) 10 0 0 77.78 22.2 33.3

Nalid破 ic acid NA) 30 ND 100 ND 55.56 100

Tobramycin (TM) 10 22.2 66.67 44。4 55.56

Trimethoprim (W) 1.25 0 0 0 0 0
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School children were randomly selected from 31 primary schools in Erbil city
(Kurdistan region-Iraq) and examined for ectoparasite, Pediculus humanus capitis
using lice comb. This study performed between January 2012 to.the end of April
2012, conducted on 3100 children aged between 6-12 years. The results of study
reveals the existence of 628 cases (20.25%) of infestation with Pediculus humanus

capitis. A significant association befween the prevalence of infestation with education
level of parents was demonstrated and different rates of infestation were recorded
between females (28.47%) and males ( 13.13 %). Infestation rates increase by the

decrease ofthe host age.

Keyw or d : P e du c ul u s hum an u s c ap i t i s, head lic e ectop ar asit.e, Erbil.

INTRODUCTION
Pediculus humanus capitis, is a worldwide in distribution, especially
among primary schools children, deaf and blind persons lll. Pediculus
humanus, especially P. humanus capitis, is still a crucial public health
problem however, it is a low priority issue in public health [2]. In Europe,
high rates can be found in almost all countries, from France to Germany,
from Spain to Greece, from the Balkans to the United Kingdom and

Poland [3]. Based of data which were collected by Ozlem et al., [4] from
1982 till 2009, the infestation rate by Pedeculus humanus capitis in
Turkey were increased among primary and secondary schools students

and teachers. In Iran during the years 2002-2003 the prevalence of head

louse infestation in primary school students was increased and make a

large problem in Iranshahr city [5] and this rate was decreased in 2009
among such sector in Fars province [6] then gradually infestation rate

were increased againin2012 among primary schools in Sanandaj city,
Kurdistan Province, Iran [7].
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In Iraq low prevalence of infestation were recorded ,, #ffi#JilT
primary schools children in Basra [8], while high rate of skin infestition
especially by pediculosis were recorded in 2007 among such sector in
Baghdad city [9]. In Iraqi Kurdistan region there are no previous report
on head lice infestation, but high rate of infestation weri demonstrated
among peoples during Kurdish group migration to the neighbor counties,
Iran and Turkey in 1991. Pediculus humanus capitrs causes a disease
known as pediculosis capitis, leads to intense itching and scratching of
the scalp. Red marks resulting from irritation caused by the saliva ofthe
louse, the itch scratch cycle can lead to secondary infection with impetigo
and pyoderma swelling of the local lymph nodes and fever are rare [i].
This research aimed to study the prevalence of p. humanus capitis
parasite in primary school children in Erbil city and tried to prevent head
lice infestation.

MATERIAL AND METHODS
During the period from January till the end of April 2012, a totalof 3 I 00
primary school children were examined for the head lice, pediculus
humanus capitis infestation from 3 I primary schools in Erbil city,
Kurdistan region, Iraq.
Samples of the parasite (egg, nymph and adult) were derived and
collected from the hair shaft of students by using lice comb to fall the
parasite from the hair especially the adult and nymph [5]. Examined
students were grouped according to their gender (sex) and age.

RESULTS and DISCUSSION
Parasite. Pediculus humanus capitis de geer.
Host: Human
Site of infection: Head scalp.
Prevalence: 20.25%
In the present study the recorded rute (20.25%) was lower than that

(40.9%o) previously reported in Baghdad, Iraq [9] and that previously
recorded in Turkey (54%) l4l, while approximately near than tt ut wt ic-h
was recorded among schools children in Fars provin ce (20o/o), Southem
Iran during winter [6].
Approximately similar rates (28.8% and 20.3o/o) also were reported

among blind and deafpupils in Saudi Arabia respectively [10].
As a result shown in table (l), it was concluded that the head lice were

common among populations with poor hygiene and lower economic level
in.Erbil city especially in Mam Zawa (51%) and Salahaddin @4%)
primary schools because such families living in a shanty houses, lack oi
in-house bathroom and lower levels of income and socioeconomic status
which are all associated with head lice infestation.
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of head lice infestation in different Erbil'able-1 : The prevalence iniestatlon in cll

Erbil quarters No. of
schools

No. of infected
students

Prevalence of infestation
(%)

Awlama 3 35 11.6

Shoresh 2 18 9

Tayrawa 4 83 20.75

Nusaran 1 0 0

Mantikawa つ
ｐ 33

Azadi 3 17 5.66

Bakhtyari 2 25 12,5

Eskan
０
フ 27 9

Mam Zawa 3 153 51

Aree 2 53 26.5

Sarwaran 2
０
０ 4

Salahaddin 3
う
４
●
Ｄ 44

Kuran 2 44 22

Lice are a moderately contagious infestation of humans; direct person-

to-person means head-to-head contact with hair of an infested person is

responsible for most louse infestations and this make the high infestation
among the children in more density populated schools especially in both
quarters schools, Mam Zawa and Salahaddin. The prevalence of
infestation in Nusaran was 0% due to small population density and high
education level of parents.
Table (2), showed the distribution of the parasite stages on the human

head and degree of infestation. The parasite infestation varied in location,
it is more found in back of the head near the neck, both lateral sides of
the head, head center and head front respectively in all stages (egg,

nymph and adult)

Table-2:The distribution of the parasites stages on the human head and degree of' 
infestation.

Stage of
parasite

Head
front

Head
center

Both lateral
side of the head

Back ofthe head near
the neck

Adult 十 ++ +++ H gh nfestation

Larva + ++ +++ H gh nfestation

Nits + ++ +++ H gh nfestation

(+) means 3-6 parasite in all stages on a special aeria on the head.

Our study results in table (3), prevalence of infestation is vary between

males (13.13%) and females (28.47) since, were presented a higher
infestation recorded among female due to high hair density which make

the hair more greasy (oily), in addition to dark habitat and high humidity
for the parasite. Also tie the hair with high humidity is more common
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among the females comparison to males this is also reported by [7] and
[11]. Back of the head with high infestation due to tiign f,uir d.nrity,
darkness area, more greasy and moisten site.

Table-3: Prevalence of head lice infestation in primary schools by sex and age, Erbil
city.

so, depending on the risk factors which mentioned above, the head lice
live in dark, moisten- and oily head area and this leads to parasite
distribution on the different sites on head.
other Erbil quarters schools show the infestation by the parasite, in

order to high personal hygiene and economic level but the causes of
infestation were related to colder crimates, where head scarves is not
changed regularly, and bathing is infrequeni.
In addition to that, there is other factor that leads to increase the

prevalence of infestation in such quarters for example the mode of
parasite transmission which is very simple because the parasite have
direct life cycle, do not required the,intermediate host [12].
The present study was done during the winter and siring seasons and

the recorded prevalence agree wittr itrat which were pieviJusry reported
by [6] during the same seasons.
In wormer climate, summer and autumn the rate of pediculosis were

in-creased gradually because temperature elevation leads to increase the
efficiency of adult stages of the parasite to lay the nits (eggs) every duy
[2] and this rate was decrease in both winteiand spring i.-rp.ctir.rj in
compression with the wormer seasons.
In the present study a significant differences were demonstrated

between the incidence of infestation and different student's ages. The
prevalence of head lice infestation was higher in population otd-l y*,
old (22.58%) group in compression with students ages of 9-l2years old.
The younger students sharing common comb because head lice

infestation may be transmitted by sharing infested instruments including
hats, scarves, sweaters, sharing common pillows, etc. in addition to
infrequent bathing among younger student especially in winter season

Gender Ages Age
(average)

No. of examined
students

No. of Infested
students

Prevalence Of

infestation(%)
Prevalence (o/o) for

male and female

Males

6‐7

9‐ 10

H‐ 12

6.5

9.5

H.5

７‐

４２

５０

４

‐０３

６０

５５

14.34

13.57

11 13.13

Females

6‐ 7

9‐ 10

H‐ 12

6.5

9.5

11.5

７

７

８

５

３

４

‐８９

‐‐２

‐０９

32.86

29.6

22.38
28.47
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(during January and February). The mentioned factors lead to increase

the incidence of infestation among such sector and these factors also were

reported by [7].
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ABSTRACT
Human thyroditis is a common inflammatory group of disorders and categorized to

different types according to the etiological agents and clinical and immunological

status.
In this study, Epstein - Barr virus had been investigated as a possible causative agent

of thyroditis since this virus is related to Herpesviridae group there members are

known as causative agents of tumors and latent infections.

We investigate of presence of EBV infection in fourteen thyroditis patients (as

confirmed Uy ttre abnormality in their T3, T4, TSH levels) by detection antibodies

against some viral antigens ( VCA-IgM, VCA- IgG, EBNA-1 IgG) in patients serum

simples matched against thirty threB random samples taken from healthy individuals

with normal T3, T4, TSH levels as control group.

This study showed the presence of two (14%) EBV past infection in thyroditis

patients compared to six (18%) positive cases in control group while the infection rate

in the whole caseswas 17%o. The study showed nonsignificant differences between

thyroiditis patients and healthy control which may be attributed to the fail of anti-
pgNa antitodies developments in certain patients. Thus, the need for thyroid tissue

biopsy and advanced technique such as PCR is necessary to assess the definite role

Al- Mustansiriyah J. Sci. Vol. 25, No 2, 2014

ofEBV in the esis of

INTRODUCTION
Thyroiditis is adisease charactefizedmostly by thyroid inflammation and

include a diverse group of disorders vary in severity between acute illness

with severe thyroid pain like subacute thyroiditis and infectious

thyroiditis, and conditions in which there is no clinically obvious

inflammation manifested primarily by thyroid dysfunction or goiter [-1,

A. These disorders categorized in several ways according to their

pathology, or their clinical features, or their known or suspected etiology'
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viral infections are frequently implicated as a major environmental factor
involved in subacute thyroiditis and autoimmune thyroid diseases [3].
Subacute thyroiditis is a self-limited inflammatory disorder of the thyioid
gland mostly prevalent in females. clinically the disease has several
characteristics typical of viral infections including a typical viral
prodrome with myalgias, malaise and fatigue. Recurreni subacute
thyroiditis has been reported [2].
The onset ofsubacute thyroiditis is genetically influenced and it appears
that subacute thyroiditis might occur through a susceptibility to viral
infection in genetically predisposed individuals since HLA-B3i has been
reported to be correlated with chronic active hepatitis, hepatitis B [4],
rapid progression of AIDS [5 ] and T lymphocye responses against
human parvovirus Bl9 [6]
virus-like particles were frrst demonstrated in a patient suffering from
subacute thyroiditis thought to be related to influenza B or riumps
virus[7, 8].In another study, a cy,topathic virus was isolated by co
culturing patient samples with susceptible cell lines [9]. The ageni was
later classified as a param)xovirus [10].
subacute thyroiditis has occurred in epidemic form as patients with
subacute thyroiditis diagnosed during a mumps epidemic were found to
have circulating anti-mumps antibodies even without clinical evidence of
mumps [11]. High titers of mumps antibodies have been found in some
patients with subacute thyroiditis, and occasionally parotitis or orchitis,
usual in mumps, were associated with thyroiditis tir] and some patients
with subacute thyroiditis diagnosed during a mumps epidemic, the
mumps virus was cultured from thyroid tissue obtain;d uibiopry it t].Enteroviruses like coxsackie and adenovirus have also been zuspectei
I l3].
Herpesviridae are a large family of DNA viruses that share a common
structure and a common characteristic which is latent and re-occurring
infections and can cause lytic infections. Elevated titers of antibodiei
against different herpes virus antigens have been reported in some
immunodeficient and systemic autoimmune disorders [li].
Epstein-Barr virus (EBV) is a ubiquitous herpesvirus that ls the causative
agent of acute infectious mononucleosis and is associated with
nasopharyngeal carcinoma, Burkett,s lymphoma, Hodgkin and non-Hodgkin
lymphomas, other lymphoproliferative disorders in immunodeficLnt
individuals, and gastric carcinoma [15].
The pathogenic role of Epstein-Barr virus in different thyroiditis
conditions was controversial. primary thyroid lymphomas were found in
23 patients in the Hong Kong Chinese popuiation and secondary
lymphomas were found in 9 patients. EBV 

-messenger 
RNAs were

detected in one primary and one secondary thyroid lymphoma [16]. In
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another study, thirty cases with thyroid lymphoma and 28 with chronic
lymphocytic thyroiditis were studied for presence or absence of EBV
genome in the lesions, using the polymerase chain reaction (PCR) and the
in-situ hybridization method. EBV genomes were detected by PCR in one
chronic lymphocytic thyroiditis and two thyroid lymphoma. In-situ
hybridization revealed positive signals in the nucleus of lymphoma cells,
which also expressed latent membrane protein-l [17]. EBV- encoded
small RNA was detected in three out of thirty two cases of malignant
lymphoma of the thyroid by in-situ hybridization and
immunohistochemistry in another study [18]. These findings indicate that
EBV implication in thyroid lymphoma is possible but not common.
The aim of this study was to investigate the frequency of Epstein - Barr
virus infection in patients with uncategorized hypothyroidism to assess

the role of EBV in establishing thyroditis disease.

MATERIALS AND METHODS
Fourteen patients (ages between 37 to 70 years) with hypothyroidism,
as confirmed with low T3, T4,andlor high TSH levels using ELISA kit
(T4, T3, TSH Acculite CLIA Rev 3, Monobind Inc.), were tested in
this study for the presence of Epstein - Barr virus infection markers
(VCA-IgM, VCA- IgG, EBNA-I IgG) using ELISA kit (Diagnostic
automation, CORTEZ diagnostics Inc.) against thirty three persons
(ages between 12 to 70 years) with normal T3,T4, and TSH levels as

control.
Interpretation of the results was as follows: Samples with positive
VCA-IgM test considered current EBV infection, VCA-IgG andl or
EBNA-lIgG positive considered past infection. The frequency of EBV
infection was calculated for thyroditis patients and control. Results

subjected for statistical analysis using spss software (versionlT).

RESULTS AND DISCUSSION
Identiffing etiological infections in human disease is difficult. Besides

the fact that organ tissue is not always available for direct study, the

interpretation of virological data must be cautious. The presence of
antibodies directed towards a virus does not prove that this pathogen is

responsible for the disease, especially when the agent is common in the
general population. On the other hand, the absence of viral markers at the

onset of the disease does not refute the viral hypothesis. Indeed the

triggering infection can take place many years previously [3].
This study revealed that ten out of fourteen thyroiditis patients were
females (70%) as shown in table (1). This percentage is concordant with
the fact that thyroiditis is more common in females than males [19]. The

age of thyroditis patients ranges between thirty seven to seventy years as

this disease mostly triggered in adults [19]. It is noteworthy to mention
that thyroditis cases in this study are not classified to the specific types of
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the disease since the classification requires specific tests and specialists
in this type of diseases.

Table- l: Thyroiditis patients and control cases distributed on age and sex

subject No. Ages
(yrs)

sex EBV marker positive
male female

Patients 14 37‐ 70 4 10 2
control 33 12¨ 70 22 6

The study showed that two out of fourt een (14%)thyroiditis patients have
been infected with EBV (past infections, since both samples showed
vcA-IgM negative and vcA-IgG and EBNA-I IgG positive) whereas
six out of thirty three (ls%) of control samples *rr. positiveiy reacted
for EBV markers (one current infection and five past infections)L shown
intable- 2.

Table- 2: Thyroiditi andrents control cases distributed b BV markers
subject VCA‐IJヽ4 VCA‐IgG EBNA-l-leG
patient + 十

+ +
control + +

+

+ +

+
+
+

EBV infections are thought to be worldwide distributed and the virus is
thought to infect people at younger ages in developing countries whereas
it mostly infect adults in developed ones It5]. Tiis-rtuay revealed that
the frequency of EBV infection is considirubty low (the percentage of
the total number ofthe cases was,r7%)in comparison to the datarecJrded
for general populations [15] and all the infections were found in females.
one reason to explain the difference is that not all persons develop
antibody to EBNA [15].
There are many studies showed an association between EBV infection
and autoimmune thyroditis [20, 2l] andwith subacute thyroditis [22] and
a casg report have implicated EBV in a 3-year-old giri sufflerinfh;;
infectious mononucleosis because of the pr.r.n.. of EBV DNA both in
plasma and leukocytes 1231. However, when thyroid specimers .of
patients obtained by fine-needle aspiration biopsy were examined, no
EBV DNA was detectedl24). However, it remains to determine whether
they are responsible for thyroid diseases or whether they are just innocent
bystanders.
A viral disease is the result of an interaction between a virus and the host
in which the genetic background plays a role. Therefore, it cannot bJ
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excluded that a virus plays a role in a disease even though most infected
individuals do not show any sign of disease. Further studies using tissue
biopsy and more accurate tests like polymerase chain reaction are needed

to clariff the relationship between EBV and thyroid diseases, in order to
develop strategies for their prevention and/or treatment.
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ABSTRACT
A laboratory experirnent was conductcd to evaluate the efflciency ofsome fungi

that isolated froln rhizosphere associated with roots ofcertain plants spccics in Wasit

cly,as bbcontrd agents againstthe root‐knot nemttode,Mcloノ あν″θブαναηJθα.All

fungi isolated from rhizosphere soil around the roots of plants(Okra,cucumber and

eggplant)infCCted with root knot nematode in Al― Ahrar,Wasit center and Shcikh

Saad locations respectively.The results showed that 17 species offungi belonging to

10 genera were isolated frorn the rhizosphere soil of Okra roots, 16 specics of fungi

belonging to ll genera were isolated from cucumber roots whercas 13 species of

fungi belonging to ten genera were isolated fronl eggplant roots.

Genera that presented higher frequency were/ψ ιrgJ〃
"s and iF夕

sαrノν
“
in Al‐Ahrar

area Fν sα″ノ露
“
, CIαグθψοrノν″ in Wasit center whereas Иψθ/gノ〃″s,F夕sα″メタ″ and

7ン′θttο dし″
“
α in Sheikh Saad location.

レツ″′ノθθ″′夕
“
′θθαガノwas the rnost vigour fungus for eggs and the perccnt ofparasitism

was 83.57%,and this is the flrst record of Zル θα
“
Jノ on νlブαναガθα in lraq,followed

by the fungi Pαθc′′ο″ノθθs′J′αθJηνs 69.020/O andル′θ力οグθ″
“
α力arzノα′夕η768.06%.

Иらpθ rg′′′夕s ′ιrr夕s and Rttizορ夕s sp CXhibited lowest activity and the pcrcent of

parasitism were 6.440/0,20/O respectivcly。

Key Words:Root knot nematode,Meloidogyne javanica,Blocontrol,Fungi,
Rhizosphere
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Isolation And ldentification ofFungi Associated with Roots ofrhree plants species lnfecred with
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INTRODUCTION 
Saja' Mohammed and Hadi

The term Rhizosphere is defined as the soil volume adjacent to the roots
and influenced by them [l], and represents an area olintense microbial
activity [2], in which the organic nutrients coming from the roots favour
the development of microorganisms [3].This environment is allocation
for the activity of many beneficial microorganism in general and fungi
especially [4].Plant-parasitic nematodes obligatorily feed on plant tissu-e.
The root-knot nematodes (Meloidogyne spp.) are sedentary endoparasites
and are among the most damaging agricultural pests. They causi serious
damage to many Crops worldwide. Their damages havs exceeded $10
billion per year in the United States [5]. According to [6] more than 90
species have been described. Species such as Meroidogyiejavanica and
Meloidwne incognita are €rmong the major limiting factors in the
production of field and plantation crops [7].
Due to the ban of many nematicides, the development of new and
nonhazardous control methods is ofvital importance. Biological control
using antagonistic microorganisms, alone or in combination with other
control methods in integrated pest management programs, may be a
possible solution. outlines ofsuch control strategieJ have been suggested
by several authors [8], [9], [10]. In recent years, fungi, one ofthe-riatural
enemies ofnematodes, have been proposed as biological agents to control
the harmful nematodes because of their unique ability to infect and kill
the nematodes U 11, [12].

Fungi directly parasitize nematodes or secrete nematicidal
metabolites affecting viability of one or more stages [13]. This group
includes more than 150 species Ir4]. Root-knot nematodes feed in or. on
plant roots, and therefore we hypothesize that the activity of the
biological control agent in the'rhizosphere of the crop pranis should
enhance control. one can expect that rhizosphere ioionization by
nematode-trapping fungi will differ not only according to target plant
species but also to fungal species and isolates. So we aimed in tf,is study
to isolation, identification and evaluation the nematode egg parasitism
efficiency of fungi associated with rhizosphere of three p-lints species
(Okra, Cucumber and Eggplant) infected with root knof nematode in
Wasit province.

MATERIALS AND METHODS
Laboratory experiments were canied out to determine the effectiveness
of some fungal species as biocontrol agents against Meloidogtne
javanica.

soil samples were collected from three ,"..,,"r{?'#X$ iii:;!::l
namely: Al-Ahrar, Kut Center and Sheikh Saad. Samples were randomly

り
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collected from the rhizosphere of soil surrounding the roots of okra,
cucumber and eggplant infected with root -knot nematode Meloidogltne
jovanica. Samples were subjected to sequence processes for fungi
isolation, purification, culturing and identification. .

Fungal isolotion:
Isolation of fungi from infected plants roots rhizosphere was done

by using spread plate method [15]. In this technique, the air dried soil
samples were ground with a mortar and pestle and mixed thoroughly.25
g sub sample of rhizosphere soil were suspended in250 ml of sterile
distilled water in a bottle, which gave a dilution of 1:10. From that
sample, 10 ml of suspension was transferred to a second bottle
containing 90 ml of water to give a dilution of l:100 and mixed well.
This step was repeated to give up to l:106 dilutions. I ml of soil
suspension from each of l:103 and 1:106 dilutions was dispersed across
PDA medium supplemented with 100 ppm Gentamycin in a 90 mm
diameter Petri dish. The plates were incubated at25 oC for 7 days in an
incubator and were observed on daily basis. . The number of colonies
that developed at the end of incubation was counted [6].Fungal colony
which developed from each soil dilutions was purified on PDA slants
and all isolated fungal species were preliminarily identified using the
morphologic keys t17l U8l [19] and fungal species were characterized
and identifi ed microscopically. The frequency distribution' (percent) of
fungi isolated from rhizosphere was calculated using the following
equation [20].

Number of fungal colonies
Isolation frequency = x100

Total number of colonies
Approximately 50 egg masses, hand-picked from RKN infested roots

by fine forceps, were surface sterilized in 1:5 (V/V) aqueous solution of
"chlorax" (sodium hypochlorite) for 5 min. After the debris were allowed
to settle from the suspension for 30 s, the eggs in suspension were
pipetted onto an autoclaved 500-mesh sieve (pore size 25 pm) and

washed four times with sterile distilled water (SDW) during 5 min and

used directly for the assay, after removal of an aliquot for counting and

estimated number by counting chamber [21].
Egg inoculum preparation

Approximately 50 egg masses, hand-picked from RKN infected roots
by fine forceps, were surface sterilized with l% NaOCl. After the debris
were allowed to settle from the suspension for 30 s, the eggs in suspension

were pipetted onto a sieve 25 pm and washed four times with sterile
distilled water during 5 min and used directly for the assay, after removal
of an aliquot for counting and estimated number by counting slide.
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Fungal parasitism of eggs:
Saja, Mohammed and Hadi

Mean number ofinfected eggs in microscopic field
x100

One ml of egg inoculum containing approximately 2000 eggs of M.
javanica estimated by counting slide were placed on water agai and 0.5
mm disc of Tdays (PDA) old culture of each tested fungus was placed in
contact with egg . Infection of eggs was monitored micioscopically after
3,7,10 days in randomly selected infected eggs using 4 x magnifications,
Eggs developing fungal colonies and morphological changing in the eggs
were scored as infected and the percentage of egg infection was then
calculated using the following equation [22].

% Percentage ofeggs parasitism =
Mean number oftotal eggs in microscopic field

RESULTS AND DISCUSSION
Results of isolation of fungi from Rhizosphere of roots infected with
Meloidogtne javanica from three locations in wasit province (Al-Ahrar ,Kut center and sheikh Saad ) showed that there is l7 speciis offungi
belonging to 10 genera were isolated from the rhizospheie soil of okia
roots in Al-Ahrar area (table 1) . All fungi were representatives of
Deuteromycota. Aspergillus niger occuned with much higher frequency
Q0.481%) and then Aspergillus /lavus, Fusarium graminirerium wiih
frequency 13.253o/o ; l1.048l% respectively.while thJfungi Rlz izopus sp.,
Rhizoctonia sp. occurred with much lower irequency 1t.ZOIW1.The study indicated also that the testing fungi have variable potent
parasitism against M. javanica eggs, and that the fungi Aspergillis sp. ,Fusarium spp and Cladosporium sp were the most effictive trigi againsi
M. javanica eggs , while the other fungi had no or little effect aga-insieggs
, and the highest percentage of parasitism was 5g.06% in tf,e case-if
Aspergillus falcatum followdd by Fusarium graminearum and
Cladosporium sp. which was 25.2gyo , 23.gg respeitively , while the
lowest percentage of parasitism was lo/o inthe ca;e'of RhizLpus sp.
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Number of fungal colonies
* Isolation frequency --------- x 100

Total number of colonies
* Eggs parasitism:-The mean number of twenty records each record express the number of
parisitiied egg in microscopic field (x40) to total number of the eggs in the field.

Results also showed that there is 16 species of fungi belonging to 11

genera were isolated from the rhizosphere soil of cucumber roots in Wasit

center (table 2).Most were representatives of Deuteromycota, although

members of Oomycota were, also recorded. Fusarium gromineorum

occurred with much higher frequency (19.512%) and then Cladosporium

Sp., Fusorium solani with frequency 15.853% , 12.195% respectively .

while the Genera Drechlera , Verticellium , Stachybotrys and Mycellus

occurred with much lower frequency (2.439 %) inthis area .

It is evident from the table that all fungi revealed capability to parasitize

egg of Meloidogtne but the most effective one was Verticellium lecanii

*IIh p.t.ent of-parasitism 83.57% followed by Mycellus strella-and

Fusarium oxysporium with percent of parasitism 49.73o/o , 25.58%

respectively .

Table-l- Frequency distribution (percent) of fungi isolated from rhizosphere of Okra

roots infected with M at Al-Ahrar area and its parasitic

No. Fungi Isolation frequency o/o* *Esss parasitismoZ

1 Aspergillus niger 20。481 9.30

2 Aspersillus flavus 13.253 17.02

3 Fusarium graminearum 12.048 25。28

4 Pθガθノ〃ル
“
5秒 . 9.638 17.50

く
υ Cvlindrocarpon Sp. 8。433 7.30

6 Cladosporium Sp. 7.228 23.89

7 Alternaria alternata 6.024 8。21

8 Fusarium oxysporium 4.819 25。 34

9 Fusarium solanii 4.819 25.29

10 Aspersillus falcatum 4.819 58.06

Aspersillus terreus 3.614 6.44

12 Curvularia lunata 2.409 8.68

13 Fusarium Sp. 2.409 25.38

14 Dre chslera austral iens is 1。204 ,8.56

15 A s p e r g i I I u s .fum i gatu s 1.204 17.04

16 Rhizopus sp. 1.204 2

17 Rhizoctonia sp. 1.204 7.62

L.S.D(0.05) 1.736
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Table -2: Frequency distribution (percent) of fungi isolated from rhizosphere of

cucumber roots infected with M. javanica at Wasit center location and

Finally results had been revealed that there is 13 species of fungi
belonging to 10 genera were isolated by direct plating and serial dilution
techniques from the rhizosphere soil of eggplant roots in sheikh saad
location (table3). Most were representativei of oeuteromycota, although
members of Ascomycota were also recorded. Fusarium sp., A.spergrlius
terreus and Trichoderma harzianum were predominant i, tt e ,hLorihep
soil of eggplant roots at Sheikh Saad location and the percentages of
frequency were 29.4llyo, 23.529yo and 17.647% respectively,-while
Aspergillus /lavus , Rhizoctonia sp.and cladosporiim sp. were not
common in this rhizosphere and the percentage of freqr.n.y *r,
1.r76%.
Parasitism of M. javanica eggs by fungi is shown in (table 3). The results
showed that the fungus paecilolmycei lilacin, *u, the more effective
one in this location and the percentage of infected eggs was 6g.o2yo,
followed by the fungi Trichodermaharzianrm, Aspiigillus folcatumwhich were 68.060 ,58.02% respectively.

itic e

No. Fungi Isolation frequency
%

Eggs parasitism %

1 Fusarium graminearum 19.512 25.35
つ
４ Cladosporium Sp. 15.853 23.80
3 Fusarium solani 12.195 25。48
4 Pythium So. 7.317 4.97
く
υ P″′″乃″ο″助. 6.097 20
6 Aspersillus niser 4.878 18。60
7 Pencillium Sp. 4.878 17.50
8 Aspergillus terreus 4.878 18。46
9 Aspergillus flavus 3.658 17.03
10 Fusarium oxysporium 3.658 25.58

Cylindrocarpon Sp. 3.658 5.23
12 Fusarium tricinctum 3.658 25。 38
つ
つ Drechslera austral iensi s 2.439 8,64
14 Verticillium lecanii 2.439 83.57
15 Snchybotrys sp. 2.439 6.69
16 Mycellus strella 2.439 49.73

L.S.p(0.0s) 1.737
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No. Fungi Isolation frequencv 7o Eees parasitism %
1 Fusarium Sp. 29。411 25.37

2 Asoerpillus terreus 23.529 18.46

3 Trichoderma horzionum 17.647 68.06

4 Alternaria olternata 8。235 8.16
ξ
′ Aspersillus falcatum 4.705 58.02

6 Pθ″θ′〃ノν″

`秒

. 3.529 17.44

7 Drechlera austral iens is 2.352 8.70

8 P aecilomyces lilacinus 2.352 69.02

9 βο′ゎ′′お s′ . 2.352 38.13

10 Asoerpillus niser 2.352 9.16
Aspersillus /lavus 1.176 17.09

12 Rhizoctonia sp. 1.176 7.54
13 Cladosporium Sp. 1.176 23.75

L.S.D。(0.05) 1.712

Al- Mustansiriyah J, Sci. Vol. 25, No 2, 2014

Table -3:Frequency distribution (percent) of fungi isolated from rhizosphere of
eggplant roots infected with M. javanica at Sheikh Saad location and its

In general, the fungi that isolated from all three locations varied widely
in its distribution and frequency. The fungi Aspergillus spp, Fusarium
spp, Drechlera australiensis and Pencillium sp. Were isolated from all
locations in Wasit city while the fungi Trichoderma harzianum and
Paecilomyces lilacin .r were isolated only from Sheikh Saad location and
Verticillium lecanii from Wasit center.
The fungi also varied widely in virulence (Figures 1,2,3, ) but V. lecanii
tended to be more virulent than the other fungi isolated from all three
locations in Wasit city against M. javanica eggs ( This is the first record
of V. lecanii on M. javanica in Iraq ), followed by P. lilocinus , T.

harzianum and A. falcatum.

AB
Figure -1: Paecilomyces lilacinus (A) Fungal culture (B) Egg parasitism
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AB
Figure -Z:verticellium lecanii (A) Fungalcurture (B) Egg parasitism

AB
Fi gure-3 : 7r i c ho derm a harz ianum (A)Fun gal culture (B) egg parasitism

Qualitative as well as quantitative distribution of fungi in the rhizosphere
is because of that the rhizosphere is a region urorr-d plant roots *h.r.
simple sugars, amino acids and many othei compounds are exuded by the
plant and are available to the microorganismi , these components of
rhizosphere variable according to the plant species , soil chaiacters and
environment, so the quantity and quality of fungi that isolated from Al-
Ahrar, Kut center and sheikh saad areas u* uuriubl. .
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The relatively high frequency of Aspergillus spp , Fusarium spp ,

Cladosporium sp., Trichoderma sp among the other isolated fungi,
indicated its high abundance near or on tested plants roots, or they are

cornmon components of the soil mycoflora.
Similar results have been reported by Oyeyiola, 123); who refer that
genera Aspergillus, Penicillium, Rhizopus , Alternaria were
predominant in rhizosphere soil of Okra plants and the age of plant affect
the rhizosphere components .

The result had been revealed that the testing fungi have variable potent
parasitism against M. javanica eggs. This is mainly related to the fungi
characters and mechanical force which enable fungi to penetrate egg cell
wall; besides production of lytic enzymes. Verticellium lecanii was the
most vigour fungus for eggs and the percent of parasitism was 83.59260 ,
followed by the fungi Paecilomyces lilacinus 69.0361% and
Trichoderma harzianum 68.0272o/o .The efficiency of egg parasitism of
verticillium may be related to the nematicidal action of certain enzymes
l24l and toxins like verticillin A, B and c l2slwhich help in weakening
and dissolving the barriers of its hosts. A number of nematophagous fungi
are known to have proteolytic and chitinolytic activities which cause
alteration in eggs' cuticular structure, changes in egg shell permeability
or cause perforations in the cuticle which allows seepage of toxic
metabolites into the eggs and cause physiological disorders l24l 1261.
These factors may have important role in the inhibition of egg hatch.
Moreover v. chlamydosporium produces a subtilisin, which breaks down
the outer membrane of the egg shell and exposes the chitin layer of root-
knot nematode eggs l2Tl.Lopez-Llorca and Robertson [28] reported the
secretion of a serine protease designated P-32, produced by I/.
chlamydosporium during infe,ction of nematode eggs. Recent study
indicated that Tikhonov et al.129) purified and characterized chitinases
from fungal-egg parasites Verticillium chlamydosporium and V.

suchlasporium.
Paecilomyces lilacinus and Trichoderma harzianum also exhibited
highly parasitic capabilities on eggs that may be due to the sufficient
chitinolyic activities of these fungi. Production of chitinase and protease
in these fungi has been studied and its involvement in fungal parasitism
has been shown by several studies.
cayrol et al. [30] reported toxin production by P. lilacinus against 17
species of nematodes, and this fungus can produce toxins called
paecilotoxins and hydrolytic enzymes such as polysaccharidases,
proteases , chitinases and leucinostatins [31] [32] t331.
The obtained results are in accordance with Khan et al. [32] who proof
that, hatching of M. javanica eggs were reduced as a result of
Paecilomyces lilacinus protease and chitinase enzymes, either
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individualty or in combination. They demonstrated r#lrXfiiltffi:Xif
the egg shell structure as; lipid layer was destroyed, the chitin layer
hydrolyzed and the vitelline layer had lost integrity.
The result also are in accordance with the study of olivares-Bemabeu and
Lopdz-Llorca [34] who found that the pathogenicity ofegg infection by
verticillium sp and paecilomyces lilacinus was 70- 100% and the severity
of the penetrating hyphae/egg was 35-40%o.
similar study indicates that Trichoderma viride was the most effective
species followed by Aspergillus niger and Fusarium sp. in parasitizing
nematode eggs. Such species could cease egg embryogenesis or depleti
egg content [35].
Other fungi like Cylindrocarbon sp, Rhizopus sp , Stachybotrys sp.
Rhizoctonia sp. exhibited lower efficiency for parasitism of eggs , thit
probably because of its insufficient chitinolytic activities ofthese fungi.
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ABSTRACT
Our study used cryo-injury model to induce myocardial infarction in adult male

rats by using liquid nitrogen (190 co) and investigate the physiological changes
during acute and chronic M.I thro'ugh checking serum blood biomaiker (Laciate
dehydrogenase-1),and doing scoring between the biomarker and the histopathological
changes in rats myocardium in different period time

We used a total of 35 adult male rats and divided them in to subgroups as following:
- Fifteen rats for induced acute myocardial infarction (4/hr., 8/hr.24/hr.).- Fifteen rats for induced chronic myocardial infarction (7/days, l4idays,
28/days).
- Five rats as a control healthy group.

Lactate dehydrogenase-l increased significantly at 4 hours post experimental
induction of myocardial infarction and persist significantly higtL for l4 days then
decline later on.

The histopathological changes during acute and chronic M.I close related with the
physiological changes in concentration of cardiac biomarker (LDH-l).

On this results showed highly significant increase in concentration levels of serum
LDH-l at 4/br. post experimental induction of M.l this results means the importance
of LDH-I as a specific and sensitive marker of myocardial necrosis ; and The
histopathological changes during acute and chronic M.I it is close related with
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physiological changes occur in cardiac biomarker concentration and appear early in
blood.

INTRODUCTION
Myocardial infarction (M.I) or acute myocardial infarction (A.M.D

remains a leading causes of mortality and morbidity world wide Il] acute
myocardial infarction, commonly known as a heart attack, results from
the interruption ofblood supply to apart ofthe heart, causing heart cells
death.
The study of certain biomarker and histopathological changes during
acute and chronic myocardial infarction can be induced in experimental
rats by cryo- injury model by using liquid nitrogen (- 190 c" )[2,3].
During the past several years, a great achievement has been made in the
management of cardiovascular diseases depended on the use
experimental animals, this has allowed the development of many
effective treatment strategies [2].
Several biomarkers have emerge as strong predictors of risk among
patients presenting with acute myocardial infarction as Lactate
dehydrogenase-1 (LDH-1) which release by damaged Myocardiocytes
t2l.
The pathophysiology alteration during myocardial infarction occur in two
stages: early changes at time of acute infarction and late changes during
myocardial healing and remodeling [3].
The focuses on the role of Lactate dehydrogenase-l as a predictive
marker of myocardial necrosis and the histopathological changes during
acute and chronic myocardial infarction.

MATERIAL AND METHODS
Laboratory Animals:

In the present study, 35 adult male rats (Rattus rattus noryegicus
albinos).Weighting 250-300g.were used for induced myocardial
infarction by cryo- injury method[19] and animals divided to three groups
each group contain 5 rats in case of acute and chronic M.I and sacrified
(4lhr., 8/hr., 24hr.)(7lday, l4lday, 28lday) respectively, all groups
compared with 5 male adult rats healthy weighting 250-300 g. as a control
group. These animals were obtained from the animal house in medical
research unit of college of medicine in Baghdad University; these animals
were subjected to unified Laboratory circumstances in terms of light,
temperature, ventilation and were given water along the duration of the
study.

MYOCARDIAL INFARCTION MODEL
Myocardial infarction was induced following a standardized protocol
[1e].
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30 adult male rats weighting 250 -300 g. were anesthetized with diethyl
ether l0 mg/100 g. under aseptic condition, the rat placed a supine
position on a temperature- control plate (37 c" ).
Shaving the chest from hair and sterilized by antiseptic solution (Alcohol
70 o 

), the rat heart was exposed through a 1.5 c.m left lateral thoractomy
incision.
Cryo -injury was produced with a aluminum or metal prob (0.5 c.m in
diameter) cooled to - 190 co by immersion in liquid nitrogen and was
applied left ventricular (L,V) free wall for 15 second periods with a 5
second rest, this procedure was repeated two times and infarct area was
visualized
The muscle layer and skin incision were closed with 5-0 and 3-0 silk
suture respectively and the animals were returned to their cages and
carefully monitored for 4 hours post operatively, dressing the incision by
use fucidin cream antibiotic and use benzathin pencillinG (1500 u/ ml)
and procaine pencillinG (1500 u/ml) were given intra- muscularly (0.a
ml per rat) after each operation twice a day for the first 48 hours.
Animals were divided into two experimental groups:
First groups: Acute W (41hr.,8/hr., 24lhr.) (15 rats).
Second groups: Chronic MI (7lday,l4lday,28lday) (15 rats).
Collection of blood samples
From each rat (acute M.I groups, chronic M.I groups and control groups)
3 ml of blood were aspirated from heart puncture by syringe 5 ml after
use diethyl ether as anesthesia substance, then serum was separated by
centrifugation at 3000 rpm. For 10 minutes, then collected serum was
divided into (1 ml) small aliguotes and immediately frozen at (- 20) c"
until used.
Determination of lactate dehydrogenase-L (ldh-1)
LDH-1 activity was measured by colorimetric method according to the
procedure provided with Randox U.K Kit
Collection of tissue samples
All the rats were sacrified for the final experiments (Acute M.I groups,

chronic M.I groups and control groups) by killing the animals by diethyl
ether.
The chest was opened and removed the heart, and then the tissue samples
of left ventricle from the infarct zone and control groups were collected
and then fixed with 10 % formalin .

Histological study
All the rats were sacrified for the final experiments (acute M.I groups,
chronic M.I groups and control groups) by killing the animals by diethyl
ether. The chest was opened and removed the heart, and then the tissue
samples of left ventricle from the infarct zone and control groups were
collected and fixed with l0% formalin. The tissue samples were
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embedded in paraffin wax and cut into 5pm thick section by using rotary
microtome; the sections were serially rehydrated with 100% and Toyo
ethanol after deparafinization with xylene. Then, staining with Harris
haematoxylin and eosin stain, dehydrated in graded ethanol, cleared in
xylene and mounted with Canada balsam (Wang et al., 2000).
Statistical analysis

All results were given as mean rlSD (Standard deviation) and use
paired t-test. To compare between the groups, statistical analysis was
performed by using SPSS statistical version I I software package

RESULTS AND DISSCUSION
A- Statistic analysis in table (1) revealed highly increase in the levels of

lactate dehydrogenase-1 of all rat study groups in acute M.I (4/hr.,8/hr
and
2 4 I hr) . (8 62 . 4r | 3 5 .3U lL),(l 2 6 | . 6*.42 .9U lL) and(7 7 3 . 8 t 5 0 . 9 U/L ) re sp e ct i
vely compared with control group (440.6 +42.8 UIL)

Table -l: The levels of Lactate dehydrogenase-l(LDH-l) (U/L) in rat's serum of acute
M.I compared with control.

** Highly significant at level p < 0.01

B- Table 2 show increase in the means of LDH-I in all rats study groups
in chronic M.I (7/days, 14ldays andZSldays) (731.4 +83.6 ulL), (6t3.4
*71.9 ulL) and (444. *35.0 U/L) respectively compared with control
group (440.6 +42.8 UiL).

Table -2: The concentrate levels of Lactate dehydrogenase-l(LDH-l) (U/L) in rat,s
serum of chronic M.l compared with control.

Study
Groups

No.

The Concentrate Levels Of
Lactate Dehydrogenase

GDH-I) rulL)
t‐test

Mcan tt SD.

Control 5 440.6±42.8

4/hr. 5 862.4■ 135.3 6.64**

8/hr. 5 1261.6±42.9 30.24**

24/hr. 5 773.8± 50.9 11.14**

Study
Groups No.

The Concentrate Levels Of
Lactate Dehydrogenase

(LDH-I) (U/L)

Mean tt SD.

Control 5 440.6 ±42.8

7/davs 5 731。4± 83.6 6.92**
** Highly significant at level p <0.01

つ

４
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14/days
く
υ 613.4■ 71。9 4.17**

28ldays 5 444.0± 35.0 0.14
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Histopathological study
1- Acute M.I: During A.M.I the rats heart muscle (myocardium) show
different histopathological changes during serial period of time (4lhr,
8/lrr. and 24lhr.) which can be summarized as following:
At 4lhr. the cross section of myocardium show coagulation necrosis is
initiated with edema and polymorphonucleus infiltration begins.[Picture
21.

Moreover, at 8lhr. band necrosis in margins, as well as beginning of
neutrophil cells infiltration. [Picture 3].
At24lhr. cardiac muscle fibers necrotized, with loss of nuclei, striation
and increased infiltration of neutrophil cells to interstitum. fPicture 4].
2- Chronic M.I: At the day 7 of M.I the cross section of ventricle showed
the beginning ofnecrosis cardiac muscle fibers, and formation of fibrosis
present fibroblast cells and appear collagen fibers. [Picture 5].
Moreover, at day 14 of M.I the cardiac muscle fibers showed infiltration
of monocyte cells predominant macrophage cells and present fibroblast
cells.I Picture 6].
on the other hand, during day 28 of M.I the'myocardium section shows
get increase collagen deposition, decrease cellularity, fibrosis, and
cardiac muscle fibers become hypertrophic with establish fibrotic area.

[picture 7].

Picture -1:Control negative. H. and E. x250.
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Picture-6:H and E.x250 Picture-7:.H and E.x25

The present study revealed highly significant increased in concentration
levels of Lactate Dehydrogenase -1 (LDH-l) during acute and chronic
M.I versus control but not reach the significant degree at day 28 [table 1]

[table 2].
This results is not agree with previous studies showed serum LDH-l
increase in M.I at 12- 24 hours after onset of symptoms, peaking usually

Picture-2:H and E.× 250

Mahdi, Noori and Salm

Picture‐ 3:H and E.×250

Picture‐ 4:H and E.× 100 Picture‐ 5:H and E。 ×250

Picture‐ 6:H and E.× 250
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between 48 and 72 hours after onset and returning to normal after 10 to
14 days[4,5] .

L.D.H-l and L.D.H-2 are the predominant isoenzymes in the
myocardium. Ordinary, the concentration ofL.D.H-1 in serum is less than
that of L.D.H-2 reversal of the L.D.H l:2 ratio in serum is used as index
of A.M.i, although a similar inverted L.D ratio (LD:1>LD:2)may be
seen in hemolysis and renal injury [6].
Furthermore, the major LDH isoenzyme in erythrocytes is LDH-1 so that
hemolysis, either intravascular or in the collected blood specimen, may
also causes the LDH flip and causes false positive results, this causes
explain the elevated concentration levels of LDH-1 early in A.M.I at
4/hours and S/hours in our experimental [6].
On the other hand, some authors showed 90%o of patients with myocardial
infarction the LDH.-I was increased within 12 /hours of admission and
still above normal upon admission at6-l2ldays after infarction 16,7).
Another factor that might explain the low rate of release in the initial
phase and the finding of a later maximum is probably thatnot all cells die
and disintegrate at the same moment [8, 9].
The present study revealed highly significant increased in serum levels
of LDH-l at24lhours after onset of M.I in rats. These results agree with
many studies it shows significantly high levels of serum LDH in A.M.I
at24lhours in humans as compared to control group [4, 6, 10].
LDH-1 specific markers for M.I, but may occur only as alate event. One
or more days after the infarction, and not observed at all in 15-20 o/o of
patients [11]

HISTOPATHOLOGICAL STUDY
Various histopathological changes detected during aiute myocardial
infarction such as at 4 houqs that showed edema, and PMN cells
infiltration begins.
The edema of the myocardium may have resulted as vascular
permeability increase and interstitial oncotic pressure rises because ofthe
leak of intercellular proteins and causes myocles altered 13,12,73).
This study revealed necrosis of myocardial cells with loss of nuclei and
striations and increase of neutrophils cells to interstitum at 24 hours of
A.M.I.
This finding agree with Jacob [14] showed that neutrophils cells activated
during inflammation, these cells respond to intracellular signals. In
myocardium similar signals of inflammation are generated by endothelial
cells and cardiomyocytes.
Some authors mentioned neutrophils cells can interact immuno
inflammatory factors to initiate myocardial injury [i5, 14].
The present study shows during chronic M.I various histopathological
changes in left ventricular cross section such as:
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At 7 days there is persist necrosis cardiac .rr.,. #J:j:T::i:Hl;
formation of fibrosis, present fibroblast cells and appear collagen rru..i
on the other hand, the optimal cardiac repair requires containment ofthe
inflammation in the infracted area, extension of the inflammation in to
the non infracted area could results in expansion of the neutrophil cells
infiltration and worsening of the remodeling Ila].
The present histological study revealed present fibroblast cells at day 7
and day 14 of M.L
This finding agree with some reported revealed proliferation of fibroblast
cells was not evident until the day Z, when spindle-shape cell with plump
to elongated nuclei appeared at the edge of the necrotic .rr.le, uil
infarcts had fibroblastic proliferation along with deposition ofcollagen,
from the seven days until formation of scar was complete [16,17].
Moreover, during day 14 of chronic M.I showed continuous cardiac
muscle fibers necrosis, infrltration of monocyte predominant macrophage
cells.
Irreversible injured myocytes do not regenerated, rather, the cell are
remove and replaced by fibrous tissue. Macrophage cells invade the
inflammed myocardium shortly after nutrophil cells infiltration and
remove necrotic tissue [3].
At 28 days the myocardium section shows establish fibrotic area.
This change may be related with cytokines release such as Transforming
Growth Factor (TGF-B) is a multifunctional cytokine that control
proliferation and cellular differentiation in most cell [17].
On the other hand, reduced myocardium perfusion might lead to
activation of fibroblasts cells in myocardium and consequently lead to
excessive collagen deposition and fibrosis [15].

CONCLUSION
This study revealed highly significant increase in concentration ofserum
levels of LDH-l at AM.I and persist elevated till l4ldays during chronic
M.I. This result means the importance of LDH-1 as late specific marker
of myocardial necrosis to detect myocardial infarction, and the
histopathological changes during A.M.I and chronic M.I it is close related
with physiological changes occur in cardiac biomarker concentration and
appear early in blood and related with duration of infarction.
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ABSTRACT
Method described spectrophotometric determination of mercury metal ion Hg (I) by

chelate with the reagint 5- (6-Bromo -2-benzothiazolyl) azol-4-hydroxyBenzoic acid
( 6 -BrBT ABA) , to form Yellowish complex with maximum absorption at )"ro.

523nm at the optimum conditions, pH ( 5.5-9.0 ) , concentration reagent ( I xl0-3M)
,temperatures ( 20 -30 ) C and time ( l0 min) , Beer's law was obeyed in the
concentration range between (1-ll) pg.ml-r with molar absorptivity ( 5.ll x 103)

L.mol-l.cm-l . and detection limit ( D.L.) is 0.02pg.cm-l . the percentage relative error
(E ra%o) 1.23, Percentage recovery ( Rec%) 96.57 for assessment of the selectivity
ofthe method, a ratio of metalto ligand was determined by using molar ratio method
and continuance variation method . Also , the complex is characterized by using u.v-
visible spectral , IR- spectra and elemental analysis .

INTRODUCTION
Each chromogenic system has its advantages and dis advantage
with respect to sensitivity, qelectivity and rapidity t1l. Formation
of ternary complex by 1, I 0-phenanthroline-mercury(Il)-
Eosine[2-6] a method for determination of mercury at Nano
gram level by flame less atomic absorbtion[7-9],another method
base on the extraction of the ion-associated formed by a mercury
(II) thiacrown cationic complex[10].Porphrine ligands are useful
for simultaneous determination of metal ions in human for their
toxicity because of their high molar absorptivity and high
stabilityfll,l2 ].Mercury as a heavy metal of high toxicity is

one of the most harmful elements to human beings and other
creatures [3,14].Mercury in various forms constitutes a serious
environmental pollutant; hence there is the need for its detection
and determination, particularly at trace levels, science mercury
concentration in natural water is low, proper technique to
increase its concentration cloud point extraction which is a

developed environmental using protection liquid-liquid
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extraction technique which bases on the cloud point
phenomenon of the surfactant [15].The spectrophotometric
method have gained popularity for mercury determination as
advantageous in respect of simplicity and low operating costs
,for this reason a wide variety of spectrophotometric methods for
the determination of mercury have been reported [16].The
present paper describe the development of a simple, sensitive
and selective method for the simultaneous determination of
Hg(I) ion spectrophotometrically using 6-BTBTABA as
chromogenic agent.

MATERIAL AND METHODS
Apparatus and chemicals
Electronic absorption spectra in the visible and ultraviolet regions were

measured with UV-Visible spectrophotometer(Shimadzu-UV-1650)
double beam using 0.5 cm quartz cells with absolute ethanol.as solvent
was used in all absorption spectra. Infrared spectra were measured by
using shimadzu FTIR-8000 series , in the range between ( 4000 - 400 )
cm'r using K Br discs . pH meter used for measurements were made with
Philips PW 9421 . All chemicals were supplied from BDH expect of 2-
amino -6- bromo benzo thaizole was prepared as described in the
literature[ 17].
preparation and characterization of Azo Reagent (6-8r BTABA)
The thiazolylazo ligand (6-BTBTABA)(see scheme 1)[18]was prepared
by dissolving (2.29 9m,0.01 mol) 2-amino-6-bromo benzothiazole in
70ml of distilled water and 1Oml of concentrated hydrochloric acid . The
filtered solution was cooled at 5oC.To this mixture a solution of (0.75
gm,0.0l mol) of sodium nitrate in 30 ml of distilled water was added
drop wise at 0-5oC and the, mixture was stirred for 40 min .This
diazonium chloride solution was added drop wise in 500m1 beaker
containing (1.38gm,0.01 mol) of 4-hydroxy benzoic acid dissolved in
200m1 anhydrous ethanol. The mixture was stirred for an additional 2
hours, in an ice-bath allowed to stand overnight and acidified with dilute
hydrochloric acid until pH:6.0 was reached .The precipitate dye was
filtered ,dried and recrystallized twice from ethanol then dried in the
oven at 60 oC for several hours. The yield was 78o/o ofbrown powder
,melting at 188 "C .The solid ligand is stable in air at room temperature
,in soluble in water but completely soluble in most organic solvents .The
preparation of this ligand is shown in scheme (l).
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Schemel: Preparation method of the ligand 5-[(6-Bromo-2-benzothaizolyl)azo]-4-
hydroxy benzoic acid(6-BTBTABA=LHz).

Prepa ration and characterization of Complexes
The metal complexes were prepared by adding (0.756gm, 0.002 mol)
ligand dissolved in hot ethanol 50 ml and added drop wise with stirring
stoichiometric amount of (1:1) ligand for metal ions Hg zclz dissolved
in 25ml hot buffer solution (ar.nmonium acetate ) at optimal pH for each
metal ions. The reaction mixture was heated to 60oC for 40 min. , then
left overnight . The solid produced was filtered off washed with 15 ml
ethanol to remove the remaining un reacted substances and dried in a
desiccators over anhydrous
CaClz.
The prepared complexes of this ligand are stable in air at room
temperature and soluble in methanol, ethanol, acetone DMF and DMSO
but insoluble in water .The anallical and physical data for the prepared
ligand and their metal complexes are listed in table (1).

r_r

4-hydroxy benzoic acid

in alkaline/EtOH

'able : Analytical and physical data of the thiazolylazo lieand and it's com

No. Compound Color ｍ．
Ｐ

℃

Yicld

%
Molecllar fOmula

(Mol.Wt)

Found(Calc.)%

C H N M

1 LH2=Ligand Brown ，
ノ

C14H8N303SBr

(378.20)

44.56

(44.46)

2.23

(2.13)

11.27

11.11)

2 [Hg(LH).H20] Green 230d.
C14H8N308S Br CI Hg

(630.24)

26.67

(26.82)

1.39

(1.42)

6.59

(6.66)
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Standard of Hg (I) solution:
A solution of Hg (I) (1000 ppm.) was prepared by Dissolving (1.35gm)
of Hg2cl2 in 1000 ml of double distilled water.working ,oluiion iru,
prepared freshly appropriate dilution of the stock solution.
Standard solution of Reagent:
In absolute thionic solution was prepared (lxl03- M) from the pure
reagent cr+H sN3o3SBr (6-BTBTABA-LHz. M. wt. :378.125 g.mol-t)
by dissolving (0.00945gm) in 25 ml of absolute ethanol. The stock
solution of reagent was stable for several months.
Buffer Solution:
0.01 M ammonium acetate (0.771) gm. was dissolved in I liter of

distilled water. 0.2 M acetic acid to 0.2Mammonia solution was used for
pH adjustment.
General procedure:
To detection the optimum concentration of the reagent. ,different

volumes from (Ix10'3 M) of ethanolic6-BTBTABA solution were added
to a fixed volume lml from (lxlO-aM) Hg(I) solution and measuring the
absorbance at 523nm.In to a set of l0 ml calibrated flask transfer lml
from (1x10'M) Hg(I) solution and then mixed with 3ml of lxl0i M
ethanolic 6-BTBTABA solution at pH:9.0 and measure the absorbance
after(5,10,15,....,360)mints at 523nm to detect the effect of pH and
temperature(10-70) c .calibration curve preparing by using i set of
solutions containing lml from (1-11) ppm Hg(I) solution with 3ml from
(1x10-3 M) of ethanolic 6-BTBTABA solution and measuring of the
absorbance for complex at 523nm,also a ratio of metal to ligand was
determined by using mole ratio and continues variation methods with
(Ix10-aM) concentration for each Hg(I) and 6-BTBTABA solutions.

RESULTS AND DISCUSSION
Absorption Spectra:
The absorption spectra of the reagent (6-8r BTABA) and its complex
with Hg (I) are shown in fig (l) . The wave length at maximum absorption
(1r,,) of the reagent was found at 425nm and ( )"r,,) of the complex was
found 523 nm. The band 425nm due to the color of the ligand and the
metal complex showed a bathochromic shift 98nm.
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Figure-1: Absorption spectra of reagent [6-8r BTABA=LHz] and its complex of Hg
(l) complex in pH =8 in lxl0-3 M 6-BTBTABA:LHz , lxl04M Hg(I) ion .

Effect of Concentration:
Different volumes(l ,2,3,4,5,6,7,8) ml from (lxl0'3 M) of reagent 6-
BTBTABA:LHz solution were added to a fixed amount (lml from 1x10-
4U; of Ug (I) ion.3ml from the reagent was found enough to develop the
color its 'full intensity and was considered to be optimum for the
concentration range(3x10'3 M) of Hg(I) ion solution..
Effect of pH :

The effect of pH on the absorbance value of the Hg (I) complex was
studied over range (5.5-9.0) aS shown in fig (3). The absorbance of the
Hg (I)-complex system is maximum and constant in the pH range (7.5-
8.5) and a pH of 8.0 was adopted

800.00

′.2

f
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豊
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0.イ
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0

Figure‐ 3:Effect ofpH on the absorbance ofthe Hg(I)cOmplex;concentration of 6‐

BrBTABA=LH2=lX10‐ 3M;concentration ofHg(I)lX10‐ 4、l at pH=8.0.
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Effect of remperature: 
Yussra

The effect of temperature on the absorbance of the Hg (I) complex was
studied. As shown in fig (a) the study was performed at temperature range
(10 - 70) c and the maximum absorption was obtainea at@o - ro)c. it
temperature higher than 30 C the Absorbance decreased with increasing
temperature until it reaches 70c, due to the dissociation of the
Complex.

Figure-4: The effect of temperature on the absorbance of the Hg(l) complex;
concentration of 6-BTBTABA=LHz =lxl0- 3M 

;concentration olrigG) ixl0:a M at
pH=8.0.

Effect of Time:
It was found that the absorbance of the Hg(I)-complex chromogenic
system reaches a maximum value with l0 min. at room tempeiafure and
remains stable for about 24 hours .The stability of the chromogenic
system with the time is shown in fig.(S).

0.03

. 0.02
6a

0.01

0

Figure-5: The effect of time on the absorbance of the Hg(l) complex; concentration
of 6-BTBTABA=LHz =lxl0-3M ;concentration of Hg(tl ixl0-a M aipH=An.

Composition of Hg (I) complex:
The composition ofHg (I) complex was determined by mole ratio method
[l9]fig (6) and continues variation method lzolfig e). Both methods
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Ar=aromatic,asym=asymmetric,sym=symmetric,sh=shoulder
br=broad,m=meduim,s=strong,w=weak

The UV―Visible spectra of the ligand(L)and cOmplexes
The UVttVisible spectra of the ligand(L)in EtOH solution

exhibited strong absorption bands at(221nm,45248 cm‐
1)and(344 nm,

29069 crn‐
1).ThiS rnay attributed to the 7レ

=π
Ⅲ
 and n一π

Ⅲ
 transition[35].Fig.

(5)。

vt avelength (nm)

Figure… 5:UV― Visible spectrum ofthe Ligand(L)in EtOH 10‐ 3M

The UV―Visible spectrum of Cr+3 complex showed one band in the

region(580 nm,17241 cm‐ 1)is duC t0 4A2g_>4T2g[36].

The UV―Visible spectrum for Co+2 complex showed three bands in the

region(800 nm,12500 cm‐ 1)duc t0 4Tlg→ 4Eg,(651 nm,15360 cm‐
1)
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dr: to oT,g- cAzE and (553 Dffi, 18083 cm-r) due to oT,gcl
+2Trgrpr[37,38]. Fig. (6).

∽
一
く

o-o-J - ----..-
2(,(, 4(,(, 6()()

nlavslcngth (nm) aoo

Figure-6: UV- Visible spectrum of L{oClz. in DMSO l0-3 M

The ratio of l8083cm-rto 12500cm-ris 1.45 which fits with Tanaba_
Sugano d7 curve for E/B: 26 and Ao / B' : 17 . Ao : 12500 cm-l
B' complex: 12500 / 17 :735 cm-l
B for free Co*2 :971 cm'l
B (nephelauxetic effect) : B' complex / B co*2 : 735 / 971 :0.756
which indicates of d- electron delocalization on the ligand hence a
significant covalent character in the complex[39].
The uv- visible spectrum for Ni*2 showed one 6and at (g2g nm,12077
cm-r) which is due to 3A2g-+3Trg .The spectrum of the Cu*, .omfex
exhibited a band at (662 nm, 15105 cm-r) which is due to 2Eg -rrz|.The. brown palladium complex el<hibited a strong band at (426 nm,iiaog
cm'r) due to d- a* transition[40].
The UV- Visible spectra of Zn*2,Cd*2, Sb*3, Hg*2 and pb*2 complexes
showed shifted band compared with free liganJ @) are due to ,hurg.
transfer Table (3). The molar conductan.. of all complexes in DMSb
were found to be low which suggested coordination of anion to the metal.
The magnetic moments of cr(Ilf complex was indicative of three
unpaired electrons per cr(III) ion suggisting consistency with their
octahedral environment[41]. The magn.ti. -or-ents measurements for
the solid co(II) complex is arso indicative of three unpaired rtectrons per
g"ql) ion suggesting consistency with their octahearat environment. 'ihe
co(II) complex exhibit magnetic moment values of 4.67 which are well
agree with the octahedral range of (4.3- 5.2) B.M[42]. Ni(II) complex
$9yed the magnetic moment values of 2.93 within th. ,ung of (2.g- 3.5)B.M. (octahedral range) suggesting consistency with their octahedral
environment. The magnetic momenti of cu(II) complex was (r.9g) B.M.
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which suggests the presence of one unpaired electron with octahedral
configuration[43].
Electronic spectra, Conductance in (DMSO), Magnetic moment (B.M) of
the ligand and its complexes are given in Table (3).

Table-3:Electronic spectra ( DMSO ),Conductance in DMSO, Magnetic moment

B.M=BohrMagneton

Study of Cr+3, Co*', Ni*', Cu*2 and Cd*2 complexes formation in
solution
The complexes of the ligand (L) with selected metal ions (Cr*3, Co*',
Ni*2, Cu*2 and Cd*') were studied in solution using ethanol as solvent, in
order to determine (M:L) ratio in the prepared complexes, following
molar ratio method[aa]. A series of solutions were prepared having a

constant concentration (C) 10'3 M of the hydrated metal salts and the
ligand (L). The (M:L) ratio was determined from the relation ship
between the absorption of the observed light and the mole ratio (M:L)
found to be (l :1).

The resulis of complexes formation in solution are given in(Table 4 5 5).

81

M ofthe and its lexes
NO Compound l" (nm)

cm-l
Assignment

Bands
A s. cm-r

DMSO (10-3

M)

阿
Ｂ。Ｍ

1 (L)ClzHrrNsOe 45248 (22t)
29069 (344)

7.t+7t
r -)n

2 L―CrC13 17241 (s80) 4A22→ 4T2g 12.73

L―CoC12・H20 18083 (ss3)
15360 (651)
12500 (800)

aTrgrrl + 2Trgrpl

4T1g -+ 4Azg

aTrq 
-> 

aEg

7.25 4.67

4 LttNiC12・ H20 12077(828) 3Azg +3Trg 5.05 2.93

L―CuC12・H20 r5l0s (662) 'LQ 1'ltP 12.08
ハ
ン

6 L―ZnS04・ H20 28248 (3s4) Charge- Transfer 19.84

7 L―PdC12 23809 (420) d― π・ 17.79

8 L―CdC12・H20 28328 (3s3) Charge- Transfer 12.73

9 L―SbC13 28328(353

)

Charge - Transfer 10.27

10 L-Hg Clz.HzO 31446(318

)

Charge - Transfer 8.73

L-Pb(NOr)z.HzO 28 169 (3ss) Charge - Transfer 5.73
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cr3ion λ nm).uous variation slop for
L{rCl

VM VL Abs
1ml 0.25 0.20
l 0.50 0.43
l 0.7s 0.70
1 1 0.90
1 1.25 0.88

1 1.50 0.89
l 1.75 0.92
1 2 0.91
1 2.25 0.92
1 2.50 0.88

l 2.75 0.89
] 3 0.87
l 3.25 0。 93
1 3.50 0.91
1 3.7s 0.91
l 4 0.92
0 metal in ml(M)

VL = volume of ligand in ml(L).

Table-5:conti variationnlous variation slop for N
LttNiC12 HbO

VM VL Abs
lml 0.2s 0.20
l 0.50 0.39
1 0.7s 0.s5
l 1 0.70
l 1.25 0.73
1 1.50 0.68
1 1.75 0.69
1 2 0.73
1 2.25 0.72
1 2.50 0.71
l 2.75 0.69
l 3 0.69
1 3.25 0.74
l 3.50 0.71
1 3.7s 0.72
1 4 0.71

L/M 
.

Figure-7: continuous variation slop for
Cr*3 ion l" (368 nm)

i*2 ion )" (348 nm).
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Figure-8:continuous variation slop for Ni*2
ion )" (348 nm)

The stability constant (Kf) was evaluated using the following equations:Kr:1- ul u2 c....(l)
o :Am - As/ Am . .... (2)
(o) is the degree of the dissociation, (c) is the concentration of the
complex (10'3 M ) . (As) and (Am) are ihe absorbance values of the

o oE05o.E r r.ErsrE z z.riszn i:IiieE-]lao
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solution were measured at (1..a*) of the maximum absorption .The molar

absorptivity (e.u*) (eq .3) has been calculated using equation;

A : rru*. b. c ..... (3)
(A) is the average of three measurement of the absorption containing the

same amount ofmetal ion and three fold excess of ligand, (b) is the depth

of the quartz cell usually equal I cm.

Table-6:As, Am, Kr, sn,u* and ), max of the Cr*3 , Co*', Ni*2, Cu*2 and

Cd+2 complex

As =The absorbance value of the solution when the Vu = Vr =1
Am = High the absorbance value of the solution.

The atomic absorption analysis was used to confirm our molar ratio
calculation of [metal: ligand] (M:L) for Synthesis complex as well .The
results showed a ratio M:L (1:l) for all complexes Table (1).

Biological activity study:
The biological activity of the prepared new ligand and its

complexes were studied against selected Upes of micro organisums
which include gram positive bacteria like streptococcus aureus and gram
negative bacteria like E.coli in agar diffusion method, which is used
(DMSO) as a solvent, and we are used these antibiotics disc which
include cephalosporin as control . A gar diffusion method involves the
exposure of the zone of inhibition toward the diffusion of micro
organisms on agar plate . The plates were incubated for (24) hrs. at (37co),

The zone of inhibition of bacterial growth around the disc was observed
. (TableT).

ies

NO
Compound As Am α

Formation
constant

( Kr)

Molar
absorpitivity

t-,, L. mol-I. cm-l

), max
(nm)

1 Cr+omplex 0.90 0.93 0.051 9.462× 05 3276 ‘
υ

2 Co-complex 1.50 1.52 0.013 5.840× 06 4702 350

3 Ni-complex 0.70 0.74 0.0540 3.244× 05 9240 348

4 Cu-complex 1.20 1.22 0.016 3.843× 06 2925 390

Cd<omplex 0.60 0.63 0.047 4.314× 05 1058 348
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compound

Diameter of
inhibition

zone (mm)at
concentration

lmelml

Diameter of
inhibition zone

(mm)at
concentration

5melml

Diameter of
inhibition zone

(mm)at
concentration

lmelml

Diameter of
inhibition zone

(mm)at
concentration

5melml
Streptococcus

aureus
E εο″

Cephalosporin 22.2 27.4 24.2 28.6
(L)ClzHrrNsOr 16 16.2 12.2 2.6
L一CrC13 H.2 H.4 3.2
L―CoC12・ H20 14 14.4 6.2 6.4
L=NiC12.H20 H.6 12.2 2.4 2.6
LCuC12.H20 12.4 12.6 2.0 2.2
L―ZnS04・H20 18.2 19 8.6 9.2
L―PdC12 ０

０ 18.4 8.6 8.9
L―CdC12・ H20 10.2 10.6 0.8 1.2

L―SbC13 19.2 19.4 8.9 9.2

L-HgClz.HzO 20.2 20.4 9.6 20
L―PbN03)2・ H20 12.2 12.4 1.6 H.8

Synthesis, Spectroscopic and biological studies of some metal complexes with 2,44initrt2-amino
hydrazo benzene

Shaymaa
Table‐ 7:effect Of ligand and its cOmplexes On gram positive and gram

ive bacteri

CONCLUSIONS
A series of complexes of Cr*3, Co*2, Ni*2, Cu*r, Zn*r, pd*r, Cd*2, Sb*3,
Hg*', Pb*', with 2,44initro-2'-amino hydrazo benzene (L) were
prepared and characterized. The tridentate ligand (L) (N, N, o) is binding
metal ions forming octahedral structure except with pd*2 is forming
trigonal bipyramidal as follows;

H'o*-tr/

x

Ｈ

　

　

Ｈ

＼

／

Ｃ

　

　

　

Ｃ

ヽ
一
ｃ‐
／

Ｃ

M+3=cr9 SbM*2 = Co, Ni, Cd, Hg
X = Cl-r
M*2 = Cu,Zn
X2 = SO42
M*2 = Pb
X = NO3'r
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Biological effects of new ligand and its complexes indicated that the new

ligand and its complexes exhibited antibacterial activity against both
gram positive and gram negative bacteria.
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ABSTRACT
A new transition metal complexes of cr(II), Fe(III), Ni(ID and cu(II) have been
synthesized from Mannich base (HL) derived from 3-methyl-4-(p-nitrophenyl)-2-
pyrazoline and 5-amino-8-hydroxy quinolone.
The structural features were obtained from their elemental analysis, FT-IR, U.V-Vis
spectroscopy, magnetic susceptibility and molar conductance activity. The data show
that these complexes have composition of MLz for Ni(II), Cu(II) and [MLz(HzO)]Cl
for Cr(III) and Fe(III) complexes. The U.V-Vis and magnetic moments of itre
complexes suggest a square planer geometry for Ni(lI) and Cu(II), whife Cr(III) and
Fe(III) were proposed as octahedral geometry.
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INTRODUCTION

Mannich bases of 2-pyrazoline derivatives and their metal complexes
have variety of applications in biological, clinical, anilytical
pharmacological areas [1-3]. Studies of new kind of chemotherapeutic
Mannich bases are now attracting the attention of biochemistsf4, 5].
The earlier work that reported the same drugs showed increased activity
when administered as metal complexes rather than as organic .o.pornd,
16,71. A few metal (III) complexes containing 3-methyl-4-(nitrophenyl)-
2-pyrazoline and other heterocyclic like quinolone have been reported [g-
l1l.
The coordinating property of 3-substituted-2-pyrazoline ligands have
been modified to give a flexible ligand system, formed by condensation
with variety of reagents like aldehydes, ketons and thiosemicarbazide
formaldehyde and primary amines U2-161.
The present paper describes the synthesis of 3-methyl-S-(4'-nitrophenyl)-
2-(8-hydroxyquinolinol-5-yl). Amino-methyl-2-pyrazoline (HL) by
condensation of 3 -methyl-5 -(4' -nitrophenyl)-2 -H-pyrazoline [ 1 ] with 5-
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amino-8-hydroxy quinolone [2] in precence of 4\yo conc. formaldehyde.
The present work also deals with preparation and characterization of
Ni(II), Cu(II), Cr(III) and Fe(III) complexes with above mentioned new
Mannich base (HL). The structure of Mannich base (HL) is shown at
figure 1.

Figure- I : 3-methyl-5-(4'-nitrophenyl)-2-(8-hydroxy quinolinol-5-yl)

MATERIALS AND METHODS
All chemicals were used of Analar grade. IR spectra were r'ecorded in
KBr and CSI media on Shimadzo 8300 FT-IR spectrophotometer. U.V-
Vis spectra of all complexes were measured in DMSO on Varian conc.
100%, U.V-Vis spectrophotometer. Micro analltical data were
determined using an elementar vario EL at chemistry departments, King
University-Jordan. Magnetic susceptibilities of the solid complexes were
determined by a Gouy balance at 300oKusing mercury (II)
tetrathiocyanate, Cobaltite (II), as the calibrant. Molar conductance ofthe
10-3M concentration of complexes solutions in DMSO were measured by
using systronic Conductivity Bridge at room temperature.
Synthesis of Mannich Base (HL):
3-methyl-4-(4'nitrophenyl)-2-pyrazoline was according to method
published in literature [7], as shown at scheme (1):

cHo H. ,H
Io I o H '.".. X. ,A //-No,

,,"-3-.",*[l- \) -su;H.c-[- 
"r=,[4 \*o,*'"'''"]" \ Y *

'-?' - -\J N-N

I
Noz

Scheme I
Synthesis of 3-methyl-4-(4'-nitro-phenyl)-2-H-pyrazoline

The yield of the product was 85%. Found C(57.51%),H(4.51%) and
N(20.01%).
Calc. C(58.21%), H(5.7 l%) and N(2 1.09%).
Preparation of 3-methyl-4-(4' nitrophenyl)-2-(8-hydroxy quinolinol-
S-yl)-amino methyl-pyrazoline (HL)

A mixture of (I) compound (0.0lmole, 2.029) and formaldehyde
(a0%),2.5m1) in ethanol (30m1), was stined at room temperature with
solution of 5-amino-8-quinolinol (0.0lmole, 1.69) in ethanol (12m1) for

\t
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about l.5hrs. The solid product that separated out on standing for 2hrs,

was collected by filtration, washed with ethanol and dried in desicator

over MgSO+ Pellets. It was recrystallized from equiquantitiz of MeOH;
EIOH to yield the Mannich base (Iil-), having m.p. 235oC (unconected),

scheme 2.

Scheme 2

Preparation of Manich Base (Hl)Preparation of Metal Cr(III),
Fe(III), Ni(ID and Cu(II) complexes :

Solution of metal chloride (0.001mo1e), CrCl:.6HzO (0.269),
FeCl:.6HzO (0,2699), NiCl2.6HzO (0.2379) and CuClz.2HzO (0.17059)

in l5ml ethanol was refluxed with an ethanolic solution of (0.002mo1e,

0.7529) HL ligand for - 3hrs. the solution was then reduced to half on
water bath. The colored solid completed precipitated, was filtered,
washed several times with ethanol, water and diethylether and then dried
in vacuum, scheme 3.

2HL +MCl2.xHrO * [MLr] + 2HCl

M= N(II) or Cu(II)
X=6 , X=2

' 21il- + MCl3.xH2O +> [ML2(H2O)2]CI + 2HCl

M= C(III) or Fe(III)

Scheme 3: preparation of cr(III), nltfid, fii?rrl, cu(II) comptexes

RTSULTS AND DISCUSSION
Physical characteristics, micro analytical and magnetic

susceptibility data of the complexes were given at table (1). The
analytical data of all complexes correspond to the molar ratio (M:L)(1:2).
Magnetic moments values of Cr(III) and Fe(III) complexes at room
temperature in the range 3.05 and 2.95 BM respectively are consistent
with d3 and d5 low spin octahedral complexes [18]. The Cr(III) and Fe(III)
chelate show electronic behavior [19] in l:1 ratio, which in well agrre

with the suggested formula. On the other hand, Ni(ID and Cu(II)
complexes solutions in DMSO show no appreciable conductance and this
supports the hypothesis of deprotonation of Mannich Base from HL form
to L'form, so [NiL2] and [CuLz1 show their neutral nature [9].
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FT-IR Spectra
The FT-IR spectrum of the Mannich Base (HL), fig(l), has a

medium-broad band in the range (3733-3301) cm'r, which is assigned to
o-H of quiniline ring [20] and N-H of methyl amino group. The breadth
of this band indicates the presence of hydrogen bonds [2] j.

The assignments are strengthened by the disappearance ofthe band
in metal chelates in which quinolinic protons are completely displaced by
metal ions (M-o) 122).The strong absorption in the 1635cm-r region is
assigned as the azomethine group C:N in pyrazoline and quinolone rings.
In all metal complexeS, o6=1s group is shifted to lower frequency in the
range (I 604- I 620)cm'1,which indicate that chelation takes plu.. ityough
nitrogen atom of quinolone ring and oxygen atom in position (g) of
quinoline. The metal complexes show new bands in the regions'393-
570cm-r and 331-40lcm'r, which are due to formation of M-N and M-o
bonds respectively 1221, figures Q U).
Electronic Absorption Spectra :

The electronic absorption spectra of HL ligand and its cr(II),
Fe(III), Ni(ID and Cu(II) complexes were recorded at room temperature
using absolute ethanol and DMSO as the solvent. The electronic spectrum
of the free ligand shows, figure (6), bands at 209nm, 47g46im-r and
307nm (32573cm'l;, which are assigned to tr-rn'transitions, while the
peak at 26lnm(38314cm-r) referred to change transfer band (INCT) t231.
The cu(II) complex shows a d-d band in the region 21645-2309+-cil
due to 'B,g---'Arg and 'Brg---'Eg transitions, which supports square
planar geometry [24]. Also, Ni(ID complex shows a d-d traniitions in ttre
region 21834 cm'l due to Algr+B1gl and other peak in the region
27l\\cm'r due to change transfer (MLCT), which uguin suggests rqr-u..-
planar geometry [23], figures (7,,8).

The Electronic spectrum of cr(III) complex was shown at
figure(9), indicates the transition of Azga-Tzga and Azga-Trga in the
regions 22222-15290cm'1, which investigate the .egular oclahedral
geometry around cr(III) ion [24]. on the other hand, the term ligand of
Fe(III) ion in the low spin state 12 splits to 6419--oTz9 (G), this is
obviously shown at figure (10), which supports the octahedral geometry
around Fe(III) ion [25].

we have synthesized cr(III), Fe(III), Ni(ID and cu(II) complexes
using the Mannich Base (Iil-) formed by condensation of S-amino-g-
hydroxy quinolone and 3-methyl-4-(4'-nitrophenyl)-2-H-pyrazoline (I)
in presence of Hzo (40% w/v). the complexes were characterized by
spectral and magnetic studies to establish the proposed four coordinated
square-planar geometry around Ni(II), Cu(II) ions and six coordinated
octahedral geometry Cr(III) and Fe(III) ions. It could be concluded from
the elemental analysis, magnetic moments and electronic spectra data and
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the proposed structure
below:

of the prepared complexes,

Vol.25,No2,2014

which are shown

H  H

M=Cr(Ⅲ )and Fe(Ⅲ )

Chart(II):PrOposed Structure ofOctahedral Complexes[ML2(H20)]Cl

M=N〈 II)and Cu(II)

Chart(III):PrOposed Structurc of Square― Planer Complexes[ML2]

Table‐ 1:Physical Characteristics,Analytical Data and ⅣIagnetic Moments ofthe

Table'2: The Characteristic Infrared Spectral Data of the Ligand (HL) and its Metal
Complexes

bFbrOad,m=medium,s=ζ trOng.* Rocking of water molecular in Crrrland Fetltcomplexes
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Compound

Comp. Color /m.p.oC 旦,menta Andysl(%)F6und CJc. μeff

(BoM)M C H N

HL
Pale yelow/235‐

237
62.91

(63.80)

3.99

(4.78) (

9.21

8.61)

lCrl.z(HzO)zlCl Green/315d 7.21

(6.51)

57.81

(58.42)

4.51

(4.62) (

０

４

０

０

（
υ

[FeL2(HrO)2]Cl Brown/350d 6.99

(6.82)

58.01

(58.25)

4.11

(4.61) (

7.21

6.99)
ハ
ン

ENiL2] Orange / 358d,
7.51

(6.99)

58.90

(59.31)

3.81

(4.30) (

6.41

7.91)
Di

[CuL2] Red/362d 6.25

(7.47)

55,77

(55.50)

3.75

(4.23) (

7.01

6.48)
1.73

Comp. υNH,υ oH υC=N.υNO, υC‐H,δCH2 (0‐ H)rOck じM‐N,υνl‐0
HL 3301(m),3733 1635(s)

1458(s)

2985…2877(m),

763(w)
586.2

CrL
3355(m)
3448(υH20)

1604(s)

1450(s)

2947(m)
732(rock)

617
570(w),416
1542'

FeL 3425‐3268
1612(S)

1473(s)
2939…2761 559(m)

331‐ 555(w)

1562(sヽ

NiL 3425‐ 3317(br)
1620(s)

1458(s)

2985‐2877

(709)
632(w)

401(m)
524(w)

CuL 3324(br)
1612(s)

1442(s)

2977‐2884

(735)
524(w)

393(w)
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Tablc-3:Elcctronic Spectral Data λmax(nm)and M01ar conductance Am in DMSO

*=molar extinction coefflcients in L.n

**=A determined in DMSO solvent.

Solutions of the Com

Comp. I-rr C[l-l Assignment
Am°(Ohm‐

1(m2mOl‐

1ヽヽ
Geometry

HL

209
261

(16201)・

307

(1830)・

π
　
　
　
π

↓　　　　　↓

π
　
　
　
ｎ

CrL

０

０

４

２

５

５

２

４

６

π→ π

A2♂→T2g4
92 Regular Octahedral

FeL

205

271

(25900)
425

π→π

C.T(MLCT)
d‐d

Octahedral

NiL2

３

４

８

う
‘

３

１

４

π→π
lA:gl→ lA2gl

lA!gl→ lBlgl
Square Planar

CuL2

６

７

３

２

７

１

３

６

２

２

４

４

M→LC.T
π→π
2Blg_2Alg
2Blg_)2Eg

Square Planner

extinction coefficients in L.mol'r.cm'
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t€i .' cJ.J err'itl glS_rll g..u'J +r+rlyl+ltLjl-illLl.1rj _g.-b: i,',-tll otalti. cl^ o +S
3-bromo-4-aryl-l-[5-(methylthio -or- methylsulfonyl)-1,3,4- :61,s-rJl r+^:si

thiadiazol-2-yllazetidin-2-one[D ro-D r s]

5-[(Arylidene)amino]-2-(methylthio)-1,3,4-thiadiazol [D+-Do] ;clSll g*
5- [(Arylidene) amino] -2-(methylsulfonyl)- 1,3,4-thiadiazol [Dz-DoJ

Ut*ill Lly cr^i .dcliill d al-ll 6rlJ J-dpino-|,3,4-thiadiazole-2thiol rlrl,i-tr
i.i,...{u.ll-1l+-'iS+ll r-r- fl4li*,..;l r-,: iJ$:-sJl 6l-15!l ,;:J i++!3-rJ+ll

), gram-negative (E. coli, gram-positive (Staphylococcus aureus, Bacillus subtilis
i;+tll dJ.lJlJ J,-tj*U Ji6Jl ililsill4Jtii rl.l.j-lr iJ.:-ll l:\.lS!l ,-,. i. I llPspudomonas)

.(Hl-NMR, IR and UV. Visible) ii.-:i"tt

ABSTRACT
As a part of systematic investigation of synthesis and biological activity
of several new 3-bromo-4-aryl-1-[5-(methylthio -or- methylsulfonyl)-
1,3,4-thiadiazol-2-yllazetidin-2-one [Dro-DrsJ have been synthesized
from 5 - [(Aryl idene)amino] -2-(methylthio)- 1, 3, 4 -thiadimo I [D+-Do] and

5-[(Arylidene) amino]-2-(methylsulfonyl)-1,3,4-thiadiazol [Dr-Dr1 using
S-Amino-1,3,4-thiadiazole-2-thiol as the starting material. Some of the
synthesized products were evaluated for their antibacterial activity
against gram-positive (Staphylococcus aureus, Bacillus subtilis) and
gram-negative (E coli, Pseudomonas) bacteria. The structure of all the
compounds was confirmed by using physical methods such as tg-

NMR, IR, UV. visible and elemental analysis.

INTRODUCTION
B-lactam drugs are most widely prescribed antibiotics used in medicine.
2-azetidinone derivative possess wide therapeutic activity like antifungal,
anticonvulsant, antitumour, antiviral, cholesterol absorption inhibitior
and enzyme inhibition activities.[1,2] Also B-Lactam antibiotics (e.g.

ampicillin, amoxicillin) are traditionally used for the treatment of
common bacterial infections in both humans and food-producing
animals. B-Lactam residues in foods can result in the development of
new strains of bacteria resistant to these antibiotics and in allevgic
reactions.[3]

1, 3,4-thiad iazole derivatives pos ses interesting bio logical activity
due to strong aromaticity of the ring system which give it stability and
generally, a lack of toxicity for higher vertebrates, including humans
when diverse functional group that interact with biological receptor are
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attached to aromatic ring.[4] Considering the above facts, the goal of the
present study was to synthesize some B-lactams derivatives which
combine substituted 1,3,4-thiadiazoles in order to develop hybrid
molecules with potential of enhanced biological activity.

MATERIALS AND METHODS
All melting points are uncorrected and were determined by open
end capillary tube method in Gallen Kamp MFB-600-Melting point
apparatus melting point apparatus. The FTIR spectra were recorded
on a Shimadzu FT-IR 8400s spectrophotometer using KBr discs. rH-
NMR spectra were recorded on Burker DMx- 500 NMR
SPECTROPHOTOMETER on a 300 MHz, with TMS as internal
standard and DMSod6 as a solvent . uv spectrophotometer using UV-
1650PC spectrophotometer and absolute ethanol as solvent. The physical
data of all the synthesized compounds is presented in Table l.
Synthesis of 5- [(Arylidene)amino] -1,3,4-thiad iazo le-2-thiol [Dr-Dr]Ist:

A mixture of compound 5-Amino-1,3,4-thiadiazole-2-thiol (1.33 gm,
0.01 mole), aromatic aldehyde (0.01 mole) and NaoH (0.a gm) in ethaiol
was refluxed for 4 h. The solvent was concentrated und.r reduced
pressure, poured into water (100 mL) and neutralized with dilute HCI (1
mL, 25%o). The precipitate was filtered off and recrystallized from
ethanol: water mixtuer (3:7) to give compounds [Dr-Dr. The physical
properties were listed in table [l].
synthesis of 5-[(Arylidene)amino] -2-(methytthio)-1,3,4-thi adiazol
[Da-D6] Iol;

Compound [Dr-D:] (0.01 mole) was suspended in distilled water (20m1),
then triethylamine (l.0lgm,0.0l mole) was added and stirred for l0
minute at room temperature, and then brought the mixture to Ooc in ice
bath and cHrI (1.41gm, 0.01 mole) was added drop wise with vigorous
stirring, then stining was continued for 3 hr., the powder product [60-Do]
was isolated by filtration and recrystallized from etharol. tt. jhysical
properties were listed in table [l].
synthesis of 5-[(Arylidene)aminol-2-(methylsulfonyl)-l,3,4-
thiadiazol [Dz-De] I7l;

compound [Dq-Do] (0.00lmole) was dissolved in ethanol (30m1),
HzOz (32%) (0.068 gm, 0.002mole) was added with continues stirring at
room temperature for 2 hrs., then the excess of solvent was evaporated to
give compounds [Dz-Ds], and recrystallized from ether. The physical
properties were listed in table [1].
synthesis of 3-bromo-4-aryl-r-[5-(methylthio -or- methyl sutfonyt)-
1,3,4-th ia diazol-2-yll azetidin-2-on e [D r o-D r 5] 18l ;
mixture of bromoacetic acid (0.748D , 0.0053mo1e), imine [Dr-D6]
(0.0035mo1e) and triethylamine (l ,074 gm, 0.0lmolej in dry dichioro-
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methane 40 ml at OoC under inert gas O{z gas) , a solution of SOCIz

(0.63gm, 0.0053mo1e ) in dry dichloromethane 20 ml was added as drop

wise . The mixture was stirred overnight at room temperature. Thereafter

,the mixture were washed successively with lN HCI 3Oml,water
(3x30ml) ,5% NaHCO: 30m1. The organic layer was separated and dried

over anhydrous sodium sulphate (NazSO+).The solvent was removed

under reduced pressure and the crude product was recrystallized from
water furnished pure B-lactam [Dro-DrsJ.The physical properties were

listed in table [].
Antibacterial Activity Tests

The compounds were investigated against gram-positive
(Staphylococcus aureus, Bacillus subtilis) and gram-negative (E. coli,
Pseudomonas). The antibacterial activity tests were performed according
to agar diffusion method tpl using gentamicin (CN), Tetracycline (TE) and

amoxicillin @n as the reference compounds. The sterile cotton swabs

were separately dipped into each of the adjusted organism cultures and

excess inoculum was removed by pressing and rotating the swab firmly
several times against the wall of the tube above the level of the liquid.

LNく
s丼
釧

NaOHIArCHO

N一 N

ジ Nく
s>SH

卜鳥
N一 N

D7‐D9  
｀
S SOC12

Z=o‐ Bl p‐oH,。 ci

Sふ′″ι

`〃

The swab was streaked an over the surface ofthe nutrient agar in three

dimensions at an angle of 60°  to obtain an even distribution of the
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inoculum. The plates were then left to dry ",."";'r:I1;?"il: fi:t',Iminutes. Disks impregnated with DMSO solutions of the compounds
under study (75,125,250 and 500 pgldisk) were placed on the surface of
precultured agar. The plates were then incubated for 24 h at 37oC and
inhibitory zones were recorded.

RESULTS AND DISCUSSION
The synthesis of 3-bromo-4-aryl-1-[5-(methylthio _or_ methyl

sulfonyl)- 1,3,4 -thiadiazol-2-yllazetidin-2-one [D r o-D rs] was achieved
through the synthetic routes outlined in scheme l. Thts-Amino_1,3,4_
thiadiazole-2-thiol, after treatment with three different u.o-uii.
aldehydes in alkali media (sodium hydroxide in ethanol) were converted
to schiffs bases [D1-D3]. After treatment with methyl iodide, the [Dr_D:]intermediary were converted into the S-[(arylidene)umirrol_il
(methylthio)-1,3,4-thiadiazol [D+-Dr]. The last compounds :were 

tiren
oxidized byusing hydrogenperoxide to produce 5-[(Arylidene)amino]_
2-(methylsulfonyl)- 1,3,4-thiadiazol [D7Dd. The compounds [Dr_Ds] on
treatment with bromoacetic acid in the presence of thionyl chloride andtriethyl amine afforded 3-bromo-4-aryl-l-[5_(meihylthio _or-
methylsulfonyl)-1,3,4-thiadiazol-2-yllazetidin-2-one 

[D 1e-D15]
Structures of all products were confirmed by anaryticar and spectral

Tethods. The IR spectra of compounds [Dr-Dr] showed disappearing of
!\_!) Ugq for ( -NH2) group and the (C:N) stretching band at (16"16_
1670 cm'') in addition to stretching band at 3261 for tautomerism iS_H)with (N-H) grope. The 'H-NI\,R of compound [D2] showed a +iA ts,
1H, NH), 6 6.92-7.77 (d-d,4H, Ar-H), 6 9.78 (s, tH, _N:CH) and 6lO. jd
(s, lH, OH). UV spectrum of compounds [Dr-D:] showed intense
maxima at (253 nm) and (352 nm) refering to z--r* and n---lr* electronic
transition respectively. While the compounds [Dl_Do] showed
disappearing of (N-H) band for (>NH) group in the ring structure. UV
spectrum of compounds [Dl-D6] mostly showed intense maxim a at (254
nm) and (368 nm) refering to n---+tr* and n---n* electronic transition
respectively.

The IR spectra of the compounds [D7-De] showed the strong
stretching band of (s=o) at (1357-1309 cm'ry for asymetric stretch and
(1 199-1155) for symetric stretch. The 'H-NMR of compound [Ds]
showed 6 2.75 (s, 3H, CH3),6 6.91-7.89 (d-d,4H, Ar_H), 6-8.72 (s,lH;
-N=CH) and 610.60 (s, lH, OH). UV spectrum of these compounds
showed intense maxima at (242 nm) and (36g nm) due to n---n* and
n-+7rr electronic transitions. In addition a comparison of the found
composition of c.H.N. analysis with the calculated values confirmed the
structure and purity of the synthesized compounds [D5]
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Al,othe COmpounds lD10‐ D15]Were ShOWed(C=0)StretChing band

at(1702-1735 cm‐ 1).The lH‐NMR ofcompound[D12]ShOWed δ 2.50(s,
3H,CH3),δ 3.68(d,lH,N― CH),δ 3.82(d,lH,Br_cH),and δ 7.33-7.64

(m,4H,Ar―H)。 farther more the lH― NNIIR ofcompound[D131 ShOWed δ
3.76(s,3H,CH3),δ 4.17(d,lH,N―CH),δ 4.41(d,lH,Br_CH),and δ
7.00‐ 7.19(m,4H,Ar― H).UV Spectrum of these der市 at市es showed
intense maxima at(236 nm)and(313 nm)whiCh belonged to π―π*and

n―π*transitions.Spectral data were listed in(table 2).The mechanism

ofthe reaction is believed to be as follows:
0               1

(洋』_計
イ  ↓!

気
lhl竜議「
断CH=C=° +α―屯由

Cl
N-N N-N

BrCH:Q=O f,/nr-cu=N{ )-R + Ar-cH=N-< ))-R"{/ \./ ,,kJ..,,
I

I

I
N-N

Arll \\-*-1 \-*
Ll. \./

B{\
Ar=o-Br-cuH.-, p-HO-cuHo-, o-cl-buHo- R= -scHg, -So2cH3

Biological screening: antimicrobial activity tests
The antibacterial activities of compounds [D7-D15] were tested

against the micro-organisms. After incubation, the diameters of inhibition
zones around the wells were measured, to the nearest mm, in three
different directions using a ruler and the average diameter was recorded
and compared to that of the control. From the data presented in Table 3 it
is clear that compounds [Dr:-Drs] were good to moderate activity against
all species, while [Drr-Drz] exhibit low activity against all species but the
other compounds [Dr-Dro] were found to be moderately active to the
microorganisms.
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Table-l: Physical propefties of compounds [Dr _ Drs]

N_N

″くs)R
Comp. No Ar R M.P(C°ヽ Yield% Colour Purification solvent

Dl ‐SH 180‐ 182 66 Yellow
EtOH:H20

(37)

D2 ‐SH 190‐ 192 79 Orange EtOH:H20

(3:7)

D3 ‐SH 210‐212 60 Yellow EtOH:H20

(3:7)

D4 ‐SCH3 142‐ 144 Brown EtOH

D5 ‐SCH3 176‐ 178 74 Peach EtOH

D6 ‐SCH3 183‐ 185 69 Brown EtOH

D7 S̈02CH3 80‐ 82 Maroon Ether

D8 ‐S02CH3 180d 67 Ye1low Ether

D9 ‐S02CH3 100‐ 102 Black Ether
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D10 ‐SCH3 129‐ 131 69 Maroon H20

DH ‐SCH3 153‐ 155 70 Dark brown H20

D12 ‐SCH3 169‐ 171 67 Dark gray H20

D13 ‐S02CH3 72‐74 62 Coffec H20

D14 計 ‐S02CH3 160‐ 162 72 Deep peach H20

D15 ‐S02CH3 96‐98 59 Yellow H20
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'able‐2:IR V. and 'H-NMR spectral data for compounds )1-D

oヽ.of
3omp

」. Vヽ )tma>i

ICHC13)

lharacteristic IR bands Cm-l il‐NMRヽ ppm
iDMSOヽ 300 MHz)

DH ヽH l-H ar. J-H alp. 3=N 3=C )ther

Dl )52,241 〕256 ,064 2991 1616,

1572

1519

D2 ,49,253 3210 〕167 ,047 2970 1670,

1597

514 〕4.68

卜,lH,NH)δ 6.92‐ 7,77

id‐d,4H,A卜H)δ 9.78

卜,lH,二N=CH)δ 10.58
iS,lH,OH)

D3 )19,249 3261 ,065 ハ
ン
（
ン 1629,

1560

1502

D4 )20,254 〕046 2994,
2938

1625,

1585

480

D5 ,68,246 34H 2895,

2804

１

２

０

７

６

５

516

D6 )21,246 〕064 2927,

2858

1659,

1594

1509
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ABSTRACT
A new series complexes of the ligand 5-(Benzoxazol-2-ylamino)-1,3,4-thiadiazole-2-
thiol (L) have been synthesized by the reaction of the ligand (L) with metals chlorides
of Mn(lI) , Co(lI) , Cu(II) , Zn(II) and Cd(II) in ethanol as a solvent. The ligand 5-
(Benzooxazol-2-ylamino)-1,3,4-thiadiazole-2-thiol (L) was prepared from the
reaction 5-amino -1,3,4-thiadiazole -2- thiol with Z-Mercaptobenzoxazole in 1,4-

dioxane as solvent . The structures of the ligand and its complexes were confirmed
by IR, tH-NMR and UV- Vis. spectra, molar conductivity, melting points elemental
analyses(CHN) , atomic absorption and magnetic susceptibility measurements. The
synthesized complexes were prepared in (l:2) ratio correspond to Mn(II), Co(II),
Cu(II) complexes while in case Zn(II) and Cd(II) complexes is (1:l) ratio (M: L).
These measurements suggested octahedral geometry forthe Mn(II),Co(II) and Cu(II)
complexes and tetrahedral geometry for the Zn(II) and Cd(II) complexes .

INTRODUCTION
Benzoxazoles are an aromatic organic compounds having benzene fused
oxzole ring structure with a molecular formula CzHsNO, with IUPAC
name 1-Oxa-3-aza-lH-indene, Insoluble in water and meltingpoint 27 -
3oo c u,2l .

N

〉
Benzoxazoles are found in a variety of natural products and are important
targets in drug discoveryl3, l.Also, they have a number of optical
applications such as photoluminescents , whitening agents and in dye
lasers[S] and are used as organic brightening agents and organic plastic
scintillators [6]. Furthermore, the benzoxazole units are used not only for
optical application, but also for other important uses such as

intermediates for organic syntheses and therapeutic materials[7]. On the

113



Synthesis and Characterization of the Ligand Derived from 2-MercaptoBenzoxazole and It's
Complexes with Some Transition Metals Ions

Najat, Redha and Hayder

other hand, benzoxazole moiety is found in various pharmaceuticals
displaying a broad spectrum of biological activity including anti-
inflammatory[8], antifungal[g], anti-HIV-1[10], anticonvulsant[l l],
antiviral[l2] and anticancer agents[I3] .In addition , some benzoxazole
derivatives are used as ligands to prepare many complexes with transition
metals ions[l4]. The complexes of benzoxazole have been widely
applied for use in chemistry and medicine[15] .

MATERIALS AND METHODS
All chemicals were supplied from Al-Drich , Fluka and BDH . Infrared
spectra have been recorded in the range (400-4000cm'r) using KBr disk
for the ligands and its complexes by using (Shimadzu FT-IR 8400s
spectrophotometer).The UV- Vis. spectra have been recorded in the range
of (200- 1000) nm using (Shimadzuu.v- I 65pcs spectrophotometer).IH-NMR spectra were recorded on Fouriei Transform varian
spectrometer, operating at 300 MHz with tetramethylsilane as internal
standard in do-DMSO.
The metal content was determined by using Shimadzu corporation model
6809. Elemental analysis were recorded on instrument type EA-034mt.
Molar conductivity measurements were obtained by using electrolytic
conductivity measuring set model MC-l-Markv in DMF solvent in
concentration (10'3 M) at 25',C. Magnetic susceptibility measurements
were obtained at room temperature applying method using Balance
Magnetic Susceptibility Model MSB-MKI.

Preparation of rhe Ligand 5-(Benzoxazor-Z-yramino)-1r3,4-
thiadiazole-2-thiol (L) :

To a solution of 5-Amino-2-thio-1,3,4-thiadiazole (0.02mo1e,
1.33gm) in1,4-dioxane (25m1), a solution 2-Mercaptobenzoxazole
(0.02mole , 1.5 gm) inl,4-dioxane(25m1) was added. The mixture was
refluxed for 12 hours. The volume of solvent was reduced under vacuum
to the half of the original volume. on cooling a pale brown precipitate
was obtained which was left for overnight , filtered off and washed with
1,4- dioxane and recrystallized from absolute ethanol to form pale brown
crystal (yield 72%), (m.p : 236-238,C) .

1,4-Dioxane

2-MercaptoBenzooxazole S-Amino-2-thio-1,3,,1-thiarliazole 5-(Benzoxazol-2-ylrminoll,3,4-thiadiezole2-thiol (L)

Scheme I : Synthesis of the ligand
5-(Benzoox azol-2-ylamino)-1,3,4-thiadiazole-2-thiol (L)

α XNズふ釧+い

l14
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Synthesis of the ComPlexes(L)
TLe ligand (L) (0.002mo1 , 0.5gm) was dissolved in 20 mL ethanol in a

100 ml round-bottom flask. A solution of (0.00lmol ,0.249m,0.24gm
, 0.17gm) of the hydrated metal chloride Mn(II), Co(II) and cu(II)
,.rp..iiu.ly in 20 ml ethanol was added dropwise with continuous

stiriing at ioom temperature. Reflux for Zhr. The rustling precipitates

*.r. filt.red off, washed with ethanol , dried and recrystallized from

ethanol and dried .

The Zn(II) and Cd(II) complexes were prepared in same the preparation

method of Mn(II), Co(II) and Cu(II) complexes expect the ratio metal to

ligand was used as (l:1) ratio and (0.00lmol ,0.17gm and0.22gm)
weights of the hydrated metal chloride Zn(II) and Cd(II) '

RESULTS AND DISCUSSION

The new I i gand 5 - (B enzox azol-2 -ylamino) - 1, 3, 4 -th i adia zole -2 -thio I (L)

was synthesized from the reaction S-amino -1,3,4'thiadiazole -2- thiol

with 2-mercapto benzoxazole in 1,4-dioxane as solvent, this reaction

occurs by the following mechanism(r6) :

N-N

ＮＩＨ

人人
Ｈ

-HzS

出早 甲
H

Scheme 2: The mbchanism of synthesis of the ligand (L)

The complexes have been prepared from reaction the ligand (L) with

metal chlorides hydrate in ethanol solvent . The physical properties and

elemental analysis are shown in Table(1). The molar ratio method

showed that the metal to ligand ratio is (1:2) (metal to ligand) in case

Mn(II) , Co(II) and Cu(II) complexes while in case zn(II) and cd(II)
complexes is (1:1).

IH-NMR spectrum of The Ligand(L)
the tH-NVfR spectrum of the ligand , Figure (1), showed four signals ,

the first two signals at (d, 2H,7 .Oo-7.03ppm) and (d, 2H ,7 .23-7 .25ppm)

due to aromatic protons . The other two signals at (S , 1H, 6.82ppm) and

(S , |H ,l2,96ppm) which, due to protons of Q'f-H) and (S-H)groups ,

respectively [7,18] .

く
υ
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The spectrum of the ligand (L), figure( I ), showed three bands at ( I 606,
1622 and 3255) cm-' due to u(C=N) of thiadiazole ring , u(C:N) of
benzoxazole ring and u(N-H) group, respectively, the shoulder band at
(2576) cm-'assigned to u(S-H) group . The bands at (1365), (12g0),
(1134), (1049), (t504,1473,1450) and (3070)cm-rauributed to tle
u(C:S), u(C-O), u(C-N), u(N-N), u(C:C",o,u6.) and u(C-H ,,,4;")
groups, respectively[19-23].
The ligand shows uQrl-H) at 3255 cm-r which shifted to lower wave
number after complexation at (3247)cm-t in the Mn(II) complex and
higher wave number after complexation at the range (3263-32g6)cm-r in
the Co(II) , Cu(II) , Zn(It) and Cd(II) complexes. The band (S_H) was
shifted toward higher and lower frequencies at (2541-2602) cm-r .The
newbands at(570,547,555,540, 586),(493,501, 505,493, 501
) and (424 , 455 , 452 , 447 , 447 ) cm-r which assigned to'u(M_O) ,u(M-N) and u(M-S) for Mn(II) , Co(II) , Cu(rr) , Zn(rI) and Cd(II)
complexes respectively [23 -25) .

The bands at (3348-3466)cm-r are due to the u(O_H) stretching ofwater
and ethanol molecules [26] .

The shifted of,the wave number of groups of free rigand after formation
complexes and the appearance a new bands in the complexes spectral are
evidence on occurrence coordination between the ligand and metals ions.

Electronic Spectra

The (Uv-Vis.) spectrum of L, figure(8) shows two peaks , the first peak
at (215, 264 nm.)which assigns to zr-z*, while the other peak at (ZOZ
nm.) due to n-r* transition [27\ .

The (Uv-Vis.) spectrum of Mn(II) complex , e:.eff 4.43 B.M), Figure(9),
showed.peaks at ( 461 , 633 and 917) nm, these peaks attrib.-uted to6419.-'aTzg(D;, 6419 

-4Arg and 6,{rg --*aTrg(G), iespectively. These
transitions refer to octahedral geometry around Mn(II) iin tZg] .
The (Uv-Vis.) spectrum of Co(II) complex , (peff +.Zi A.tut1 ,
Figure( 1 0), exhibited peak at (422 , 5f7 and 6.56 nm) , may be due to a.i1!
-,aTrg (P) ,o-Trg---oLrg (F) and aTlg -.aT2g1Fj resplctlvety. rhesi
transitions refer to octahedral geometry around Co(II) ion [29] .

The (Uv-Vis.) spectrum of Cu(II) complex, (peff 2.56 B.M), Figure(11),
exhibited peak at (714 nm) , may be due to 2Eg 

-2Tzg transition which
suggested octahedral geometry around Cu(II) ion [30L.
The (Uv-Vis.) spectrum the complexes of ZnlUy and Cd(ID
(diamagnetic), Figure(l2and13) do not useful in determined the geomeiry
for these complexes . The molar ratio , molar conductance , magnetil
measurements , elemental analysis and atomic absorption which
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suggested tetrahedral geometry[8] . The data of (UV-Vis.)spectrum and

the magnetic moments of the ligand and its complexes have been shown

in Table (3) .

Molar Conductivity Measurements
The molar conductance were measured in DMF solvent and

concentration 10'3M at room temperature. The molar conductance values

of the synthesized complexes were at the range (31.98-63.6 ohm'
l.cm2.mole'l) . These results suggested non-ionic electrolyte for (Co(II) ,

cu(II) , Zn(II) and Cd(II) complexes , while the complexes of Mn(II) is
ionic nature in the (1:1) ratio [31,32) . The spectral data of molar

conductance are shown in Table(3) .

CONCLUSION
The measurements (elemental analysis , Infrared and electronic spectra,

magnetic susceptibility measurements, atomic absorption spectroscopy

and molar conductivity) are used to determined geometry of synthesized

. These measurements were suggested octahedral for Mn(II), Co(II) and

Cu(II) complexes while Zx(II) and Cd(II) complexes are tetrahedral

geometry, (Figure14) .

Table-l: Elemental analysis and some physical properties of the ligand(L) and its

complexes

C●″
肱

Compouttds Cο 7●″ ″
０

yl.″

%

卿̈̈ ¨̈
Fowd lCalc.)%

C ″ I y

1 L bro$q ,36,3S C,1島 N10S2
４

●

４

め

２

０

６

”

―

●

M)K■ユOp]卿 Palc brorrn 256_258 64416
Ci爛

“

QNρ ,St■L
345:

(3355)

６

９

２

０

６

幼

[CO■ >Cり C」50H Geen‐ Blu● 243.245 CiOHiCl』 ,ヾ0:S{CO

６

“

２

０

186S

(1658)

4 【C● C)rtl路 0 Pale E co, 249つ 51 Cl:HllC,,N80:S4Cu

９

０

２

●

１

０

[Z“ ←〉Cll Hp Palc l cllorv 263465 40461 Cぶ sCがЮ :S洒 1
(2672) (1991 (13S5)

1551

(161o

6 tco(l)drl sro l■・ttte 298.300 71 45163 CiH,Ctヽ101S,C`
2503

(23.93)

128'

(12■ 1)
'411
(■489)

117



Synthesis and Characterization of the Ligand Derived from 2-MercaptoBenzoxazole and It,s
Complexes with Some Transition Metals Ions

Najat, Redha and Hayder
Table -2: The important infrared spectral band

Table- 3: Electronic spectra, magnetic moments and molar conductivity of the ligand(L)
and its complexes
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Figure- 1 : The rH-NMR spectrum of the ligand (L)

~   Figure-2:The FTIR spectrum ofthe ligand(L)

Figure-3 : The FTIR spectrum of the complex [Mn(L) (HzO) Cl] Cl
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Figure-5 : The FTIR spectrum of the complex [Cu(L)zClz].Hzo

Figure -6 : The FTIR spectrum of the complex [Zn (L)Clz].HzO
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€'-

lo

Figure-7 : The FTIR spectrum of the complex ICd (L) Clzl.HzO

Figure-8:Electronic spectrum ofthe free ligand

Figure-10: Electronic spectrum of complex

[Co(L)zClz].CzHsOH

Figure- 9 : Electronic spectrum of complex

[Mn(L)z (HzO) Cl ] Cl
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Figure-1 1: Electronic spectrum of complex

[Cu(L)zClz].HzO
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Figure‐ 12: Electronic spcctrunl of complex

[Zn(L)C12].H20

Figure_13:Electronic spectrunl ofcOmplex

[Cd(L)C12].H20
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Figure-14 : The proposed chemical structure formura of the complexes
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ABSTRACT
An cxpcrilnental investigation to a vapor comprcssion systeln、 vorking under cyclic

loads was conducted.The perfollllanCe Was predicted also by using RLS method.Two

different cases were tested,isolated condenser pool and cooled condensё r pool along

with ●″o heater loads 300W and 500Wo  The RLS prediction method proves
satisfactory in anticipating system reaction. The 500W load case resulted in an

unstable cyclic evaporator behavior for both cooled and uncooled cases in contrast to

300W load that shows cycHc but stable responseo The effect ofcondenser cooHng has

kept thc condcnser temperaturc alinost constant fbr both load cases.

Keywords: Refrigeration, isolated condenser pool, RLS, cycHc load, hcat pump,

perforlnance

INTRODUCTION
Refrigeration systems appHcations are tremendous ranges fronl large

units used in food industry to nliniature units used in electronic cooling.

In general,these units were designed for their rnaxirnurn load operating

points,yet frequently they operate far frorn these design conditions due

to their vast working conditions including load variations.Thus,to be

able to lay out a clear control strategy,a comprehensive insight to these

systems behavior under severe working conditions should be perforrned.

Physical models are not satisfactory for such studies,yet various

identiflcation methods have been used extensively and successfully in

many flelds to predict existing systems performance in practical working

environments. These methods enable good estimation of rnodel order,

performance parameters,and offers a good understanding ofthe system

which otherwise may not be explained easily using physical models[1].

The identiflcation process involves inodel parameters prediction in such

a manner thatthe model output coincides with the measured data almost

satisfactory. In this respect it is siinilar somewhat to curve fltting

methods.

A general purpose microprOcessor was used by Neera and Andrew[2]to

identi取,optimize and control the steady sttte vapor compression cycle

(VCC)Operation.F市 e degrees of freedom(DOFs)of the vcc are
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optimized using an objective function which minimizes the rate of exergy
destruction in the cycle. The use of exerry is motivated by its abilityio
capture the physics of both the first and second laws of thermodynamics
in a single property. A case study was considered in which the
optimization was applied to a commercial truck transport refrigeration
system (TTRS). The results suggested that by using the optimal set points
generated by the exergy-based objective function, an increase of 52.5%
in coefficient of performance COp can be achieved over nominal
operation. The optimization results revealed that the regulation of
evaporator and condenser pressures are critical parameters in improving
the efficiency of steady-state cycle operation.
Riad et al [3] presented a mathematical description for heat and mass
transfer process in an air-conditioning unit with an identification to its
dynamic discrete model parameters. The air conditioning unit studied
was passive unit used to produce a microclimate with conholled relative
humidify for crop growth chambers.
A non-traditional VCC, for electronics cooling, subjected to an imposed
heat flux boundary condition on the evaporator characterized by fast time
responses was studied by Juan et al [4]. This application requires different
models and control algorithms than traditional VCCs with fluid-to-fluid
heat exchanges. They used an experimental procedure along with an
identification process to predict evaporator dynamics and handle the
complications arose by the two phase flow at evaporator exit.
An Experimental verification for the effectiveness of identification
methods of the Single-Phase Induction Machine (SpIM) parameters of an
air conditioning compressor was conducted by Rodrigo et al [5]. The
classical Recursive Least Square (RLS) algorithms are apptieO to
improve the performance of the Field Oriented Control lfOCy ana
sensorless techniques used in these systems.
Enio and Filho [6] proved that using performance monitoring and
identification methods is a fundamental tool to automate and to opt-imize
refrigeration and air conditioning systems. The energy saving is ieached
through the optimization of the equipment performance with the use of
contro.l techniques in these systems. Many important aspects with the
objective to improve the performance in each installation were
incorporated, such as energy cost for residential, commercial and, mainly,
industrial places using strategies and new technologies.

Recursive Least Squares Method
Recursive least squares method, adopted in this work, was used extensively to analyze
unsteady signals and environments. In general, the recursive least square algoritihm
can be used to solve any problem requires adaptive solution methods [7]. Thi model
param€ters can be predicted by this method ifsufficient sets of experimentat data are
available' These parameters will be updated recursively whenever a new set of

０
０
う
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measured data are acquired. In the recursive least square algorithm, the adaptation
starts with some initial state and then successive samples of the input signals are used

to adapt the coefficients. The key variables y(m), x(m) and w(m)=[wo(m), wr(m), ...,
wp-r(m)] denote the heater power input, the output signal (pressure or temperature)
and the coefficients vector respectively. The output can be expressed as [8]:
xA(m)刊 T(m)y(m)

Where x^(m) is an estimate of the actual output x(m). The error is defined as:

e(m) = x(m) - x^(m) = x(m) - wr 1m1y1m; ---------2
The parameter prediction process is based on the minimization of the mean square
error criterion defined by:
Min(C(m)2)=Min([X〔n)‐ WT(m)y(m)]2)
The final equations can be casted in a recursive form [8]:

w (k) = w(k-1) + z(k)*[x,easured - wr 1t-t; y(k)] -------------------4
z(k) = P(k- I ) 

* y(k)* [ yrlt<; *16<- t )* y(k)+p] - I
fr //1.\ - tI 7 fi.\*,,T n.rr D /l- t\/., --------------6P(К)=[I― Z(k)*yI(k)]P(k‐ 1)/μ

Where p is the forgetting factor. The solution procedure starts with initial estimates

ofP and w yet assured to converge quickly

MATERIALS AND METHODS
The experimental rig used in this work is shown in figure (1). It consisted
of an existing laboratory heat pump system with two reservoirs, hot
reservoir and cold reservoir, modified to suit the current work. The
dimensions of the water filled reservoirs are (w:18 cm, L:l8 cm,H:25
cm). The'water volume in both reservoir is 5.9 lit. A copper pipe coils
(tube dia. , coil dia. 15cm, 10 turns) are immersed in both reservoirs to
exchange heat with the water as an evaporator and condenser. A 90 watt
power, compressor (Indesit 14,220 volts, 50 hertz) was used with a rated

current of 3.5 ampere. The (lmm diameter and2 m length) capillary tube
was used as an expansion device.

An electrical panel unit (see figure 1) was used to control the
heating load supplied to the vapor compression system. It is constructed
from a simple heater (0-500 watt), A.C adapter, timer, and voltage
regulator. Measurements are carried out using thermocouples type K for
the temperafure and bourdon gauges for pressure measurements. Two
sets of experiments were conducted, one for 300 watt load and the other
for 500 watt load. A sampling interval of 5 minutes was chosen to satisfy
the predominant time constant. The experiments were carried out for each
aperture position. The first data set that was used in the identification
procedure is for the isolated condenser pool. The second data set that was
used in the identification procedure is for the ice cooled condenser pool.
Readings were recorded for the temperatures and pressures around the
cycle including evaporator and condenser pressures, water temperature in
condenser container, and water temperature in evaporator container.
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RESULTS AND DISCUSSIONS
Two load amplitudes (300W and 500W each of 30min period) were
chosen to demonstrate the applicability of the adopted RLS method in
predicting the unsteady response of heat pump to severe cyclic loads. In
general, the application of the method resulted in a satisfactory success
although there was a shortage in some of the measured data sets available
for the RLS algorithm. The isolated pool condenser case, figure (2),
shows that the RLS prediction method captured the trends of evaporator
and condenser pools temperature after about 20 min. Then it follows the
actual experimental data almost precisely in both phase and magnitude.
The uncooled condenser temperature grows higher but shows little cyclic
behavior as opposed to the evaporator. In addition, it seems that the
evaporator has coped with the 300w cyclic load. The RLS method has
met gathered data for the case of cooled pool condenser at about 15
minutes, figure (3), the ice kept condenser temperature almost constant
with the same evaporator behvior. The results (figure 4) of the 500W
uncooled condenser case show out of bond evaporator behavior with
cyclic response. The cooled condenser case shown in figure (5), with a
load that exceeds the maximum operating design conditions; show an
unstable evaporator behavior with almost constant condenser
temperature. The prediction of condenser pressure also was successful

Figure-l: Experimental test rig
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in following the experimental data (figures 6 and 7) for both heating load

cases showing that condenser pressure in both cases are almost identical

with small fluctuations in the 300W load case.
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Conclusions
The main conclusions regarding the above results are:

l. The RLS method requires an initial period before it can predict the
actual behavior of the working heat pump system.

Under 300W Load

under 500W Load
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2. The evaporator is the most affected part ofthe cycle operating
under cyclic loads.

3. The condenser temperature and pressure show an escalating trend
in the isolated case.

4. The condenser show almost steady behavior in the cooled case
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ABSTRACT
The basic importance of edge detection methods in image processing is an image

edge detection done by preserving the important structural properties in an image. In

this paper, Triangle Inequality Theorem has been adopted as an edge detection

method by using the filters mask. The introduced algorithm has been produced a good

image quality by comparison with that which may be obtained by using the traditional

method such as differentiation operator of sharpening an image. The proposed method

has been proved it is good for preserving the edge in an image data'

Keywords; Edge detection, Triangle Inequality Theorem, differentiation operator

INTRODUCTION
A successful movement has been started towards the direction for

processing the image by sharpening it []. The discontinuities in an image

are immediate changes in the value of pixel which illustrate boundaries

of objects in an image. The basic importance of edge detection methods

in image processing is image edge detection by preserving the important

structural properties in an image, while reducing the amount of data and

filtering out ineffective information. So edge detection is very good in

image processing U,zl.Such as the differentiation operator on an edge

which shows significant responses, this operator is used for edge

detection such as using the first derivative in order to sharpening an image

121.
This paper shows the sharpening for an image using the Triangle

Inequality Theorem 13,4l.In other word, in this paper, a new technique

has been included the Triangle Inequality Theorem using the filters mask

[,5]. This method has been used for finding the edge in an image data.

While the main objective of sharpening is to preserve fine detail in an

image, therefore, in this paper, the proposed technique which advanced

have focused on perceive an edge of gray-level images.

Also, a new algorithm which has been adopted to perform the edge

detection procedures, the Triangle Inequality Theorem rule has been very

professional in image sharpening because one can perceive high detail

pixel (edge pixel). This is because many pixels which have low detail can

be eliminated. The introduced algorithm hasrbeen produced good image
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quality by comparison with that which may be obtained by using the
differentiation operator of sharpening filter [1,3].

First derivatives
An image is a two-dimensional signal whose intensity at any point is a

function of two spatial variables [1]. Letx and y are the row and column
coordinates respectively, andfxy) the image intensity values. While an
edge is a jump in intensity [1], so an edge is defined as a local variation
(difference) of the image intensity J(*y). In this case, an image
sharpening has been applied by using a differentiation operator on the
image, therefore the filters mask are used to implem ent Hl and, Hrin one
dimension these are called pixel Difference and they can be designed as
Hx: [1 -1] and Hy: Il -1]r. The one directional derivativesf-(iy) and
"fr(*,y) are calculated as follows:
YJ,@, y): -f (*,y).H, = -f (x-l,y) - "f (r,y) ....( 1)

YJ'r@, y) = _f (*, y).H, = -f (x, y - l) - f (x, y) . . . .(2)
These can then be combined together to find the absolute magnitude of

the gradient at eagh poinlt pl. lhe gradient magnitude is giveriby:

lYf@,Dl=@.....(3)
Because this idea is derivative operator, therefore the high details for

gray-level values will be high values. This will tend to produce images
that have grayish edge lines.

Triangle Inequality Theorem
In a triangle the summation of lengths of any two sides is greater than

the length of the third side.

In this figure, the following inequalities hold.
a*b)c,a*c>b,b+c>a
Proposed algorithm

A new algorithm can be obtained by using the Triangle Inequality
Theorem in order to detecting edges in an image 13,4,51. ih. proredure
which is used it as follows.
stepl. rnitialization; Input "7" asthreshold value then start from the pixel
of valuef 2,2),which has the locationx:2 and,y:2 in an original image
of size MxN, and for each pixel perform these ,t.pr;
Step2. calculate the distance between two pixelsflxy) andf(x-I,y) inx
direction, and let "Dis," represents the distance beiween two pixels value
in x direction.
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step3. If Dis*2- f..f(x,y),then eliminate the pixel's vahrcf(x,y) and put

tlf,""f to zero in sharpening image, because it is no edge or it has low

detail value. Other wise it can be as edge value, and then continue'

Step4. Repeat the process of step 2 and 3 again on the next pixel in an

original image i.e. (f(x+ 1,Y)).

in y direction to findKr(x,Y).

fu Calculate the gradient magnitude from equation (3) to find the

edge gray level image.

Figure-1 :Flowchart of the presented algorithm'
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_The Triangle Inequality Theorem will be very good in edge detection
because one can detect an edge pixel which tras rrlgn detail.

MATERIALS AND METHODS
The purpose of this paper is to study and understand a Triangle

Inequality Theorem and it is compared with sharpening filter in .oi,
detection see the conclusions of this paper. The proporia algorithm is
based on the Triangle Inequarity Theorem, where this TheorJm will be
very efficient in ima.ge sharpening because one can detect an.edge pi"Lr
which has high detail, and reducJother pixels which have row a-etait. tn
other word, this technique is simple conceptually to get edged image
1o:. to that is produced from the differeniiutio, operator using pixel
Dffirence filters in two directional x and y. )

Results and discussion

- For image quality measurement we use objective measure (psNR), butthe subjective quality evaluation of human is the most important
measurement. The. introduced algorithm was produced gooa'irnug.
gllity by comparison with that which *u, obtuined b! ,ring ifi.
litl.lli"1ion operator of sharpening filter. The tested image was
256x256 pixels.

Table.l; The pSNRs obtain by applying only the differentiation
operator and our proposed method. In this pup.r, the detecting of an eJgewas done according to our proposed 

',Ltrroo, 
on ,,Lena,,-image, firdifferent threshold values. AJ expected, our proposed method lead to agood PSNR for image, by compu.iro, with that which wa, obtai;;fiy

using the differentiation operator which was filtered in two directional xand y.

Tablc‐ 1:Thc MsEs and PSNRs Obtain
and our propOsed rnethOd On''Lcnal'im

by applying only the differentiation operator
lge, for different threshold values.page,lbr different threshdd

Threshold
values(T)

MSE PSNR(dB)

0.1 12.197 27.183

0.2 8.704 29.335

0,3 6.214 31.921
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Figiure-2 :Original image.

Figure-3:An edge detected for"Lena"image using the differentiation operator.

a. T=0.1 b. T=0.2 c. T=.3
Figure-4:An edge detected for "Lena" image using our algorithm for different
threshold values.

CONCLUSION
l- Using different threshold values (T) in the presented algorithm, one

can notice that many edges are preserved, where fig.4b better than fig.4a
and fig.4c better than fig.4b.

2- The Triangle Inequality Theorem rule will be very good idea in edge

detection because one can preserve an edge value which has high detail
by depending on the threshold values.
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ABSTRACT
In present work the constant statistical tensor(CST)methOd iS applied to the calculi

of gamma ray E2/Ml multipole rnixing ratio of electromagnetic transition in 94sr

isotope.Thc valucs of δ obtained for 94sr iSOtope are in reasonably good agreement

with the prcvious cxperirnental and theoretical values,

INTRODUCT10N
Several calculations have attempted to explain the phenomena of nuclei

in the region of neutron rich strontium isotope where they have been of

great interest because of seenlingly anomalous strength ofthe Z=38,40

and N=56 sub shell closures in this region and because of shape that

occurs at N=60,conflrmed that the excited istates in 93sr arise frorn ud:

hole weakly coupled to a 94sr COre and sirnilarly excited states in 95sr

,omuttpaniCle stttes coupLdtothe 94sr∞ re.

One ofinterest feature of94sr iS the excited an 3‐ state.The 3‐ assignment

is based predominantly on the angular correlations by[1,2]for transitions

in the beta‐decay of94Rb。

Transitions between states with△ I=l and likely parity can in general

have multipolarity Ml,E2,M3,… .where Ml is magnetic dipole,E2is

the electric quadrupole and so, assuming that only the lowest tWO

multipolarities donlinate,these transitions will be rnixed E2/Ml.The

physical quantity,delta m破 ing ratio δ can be extracted from angular

correlation measurement as deined by Krane and steffan[3].The Values

ofδ usually used to distinction the nuclear structure and the properties of

gamma‐transitions fronl exited levels.

The constant statistical tensor(CST)depends on the coefflcient of

statisticaltcnsor which is the same for an levels with the same spin valuc
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independent upon energy and its parity. This fact used in the present work

to calculate the value of 5 for many transitions with undefined parities.

az-coefficient are deduced from angular correlation experiment of [1] are

used in the present calculations.

THBORETICAL CONSIDERATIONS

The multipole mixing ratios 6 values have been calculated according to

the following equations:

az(Ii-lr) = pz0i) ...(1)

Where:

az is the coefficient determined from angular correlation experiment.

Ji and Ji are the initial and final spin states.

pz 0i) statistical tensor coefficient depends on the value of Ji .

L's are the angular momentum of y-transitions.

Lr:l, Lz:Lil and LlO
F2 coefficients, taken from W. D. Hamilton [4].
In case of 6:0, i.e pure transition, equation ( 1), reduced to the following
form;

az(li- Ir) = Az(l)Fz0rlrlrli) ...(2)
Then

Pzoi)=ffi ...(3)

RESULTS AND DISCUSSION
DATA ANAL.YSIS AND RESULTS

Figure I show a part of energy levels and gamma transition in easr

isotope. from this figure the initial and final spins of gamma transition
used in present work are indicated .

,      v
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Figure-1:Gamma― transition be● vcen cnergy levels populated in 94sr iSOtope[4].

The gamma-transitions of (3I - 2f) of Ey = 1308.7 keV is considered

to be pure of E2 in these calculations.

_ ,-+ n*r az(3i -2D az(3i -2{)ootJr -Z;l =-=-rz\-r -L' Fz(|fllLlli) 0.+664
The odd parity of 1926 keV level was proposed by [6] because of the

dipole nature of the 3f - 2i transition. The more sensitive

measurements of [7] found that'this transition is pure dipole. The level

3932 keV was assigned a f 
ft of B* by [5,6], but the angular correlation

measurements of [7] for 767 .7-1308.7 keV cascade found f " is 7+ for this
level.

pz 0i) tabulated for all transitions have been calculated according

to equation (3) are in table 1. The statistical tensors pz 0i) which are

calculated considered to be constant for all levels with the same |1 values

[5]. The calculated values of pzfii) are used in equation (l) to find out

the 5 -values for all mixed y-transitions.
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Table - I : The values of pz 0i) according to equation 3.

No. 能① =満

1 ρ2(21-Ol)=~°
・°25=0.0597

2 p2(41-21)==::蟹雰=-0・ 2302
p2(31-21)=~° °85=0.6871

4 飩

“

ォー3わ =赫 =-00267
飩鮮-0=講 =a“"
ρ2(51-4夕 )=ff品:=0・8016

7 飩C-2D=器 =■8997

飩

“

:-4わ =淵 =Q4308
9 能0ま -2わ =枇 =― a8501
10 ρ2(3ま -41)=ま手∴t=1・2266

ρ2“オ~4わ =枇 =―α2035
12 ρ2(71-61)=i]封::=-0・ 2011
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The d-mixing ratios of (5)-transitions are listed in Table 2.

Table-2:6-mixing ratios of Ey in eaSr isotope.

～
G― D=飩①

a2(21-01)=0.0597
0.4183-1.0952δ -0.2988δ 2

az@l -21) = -o.ztor%;L@
a2(31-21)=0.6871

0.34 6 4- 1.89 746 - OlZ3Z 62

a2(4オ ー31)=-0.0267 - 0.0448- 1.142 B6 -o.o as s 62

a2(51-41)=0.6419
0.2944-1.96185-o.oooo62

1+δ

az(5I - 4l) = -0.aoru 
o'zg++-r'oqsa6-o'orzo62

1+6

a2(3よ -21)=1.4761 - 0.7 237 - 0.9 4 S7 6 -O.OZZ + 62

az@[ - 4i) = 0.4304 -o'+3ez-o'ozo86+o'zo+e62
1+6

a2(3ま -21)=0.6709 -0.123 7-1.1838 5-o.ozt +62

1+δ

a2(3ま -41)=1.2266 0.1443 + 1./t4346+0.3 ogg62

a2(61-41)=-0.2035 -0.4029-1.13956-o.3ozz62

a2(71-61)=-0.2011
0.2734-183386-00488δ 2

Gamma-transitions, Ii - Ir and a2-coefficients are used in this

calculations are listed in Table 3.By solving the equations in Table 2 we
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can calculated the values of 6-mixing ratios for gamma-transition

between energy levels populated in eaSr.

Table 3 content the present values of 6 for eaSr isotope with values of 6

' determined by other authors [].

Table-3: The values of 6 with the comparison of [] values.

Ei(keV) Eγ(keV) I「
―IF

6-values

Present work Ref[1]

836.7 836.7 う
乙 ― Ol 0.101 -0.2741::::3

2164.4 1308.7 41-21 0.105 ―‐1618:::: 0

1925.8 1089。 1
31-21
31-41

‐0.052 -30。 3371:B:: 0.026(6)

2603.2 677.4 4ォ ー31 0.270 0.057191::【 -1.71ま :

2855,9 710.5 51-41 0̈.235 -12.6461:|;:ち -6.51,il

2855.9 257.7 51-4: 0。273 5。 715=i:;:3

2648.1 2648.3 3オ ー21 ‐0.083 5.3141`::;: ‐0.015

2603.2 457.8 4ォ ー41 ‐0.189 2.5011ま ::ウ 2.11る 3

2648.1 502.9 3ま -41 0.177 -0.5091:::き : -4.91,::

3155.1 1009.7 61-41 0.082 -5.98719:::5 0

392.8 767.2 7ま -21 ‐0.055 4.0801:侶 :: 13.51:ち
9

The comparisons of delta values in the table can be classified in to three

classifications as follows;

l- Some of delta values in ref [1]has zero values, such as the delta of
the transitions 836.7-836.7KeV, 2164.4-7308KeV and 3 I 55 1-

1009.7 KeV, and there is no value for transition 2855 .9-257.7

Kev. In our calculations there delta values for these transitions, so

we think our results more significant than the ref[1] .

2- The disagreement between the values of our calculation and

ref[l] of delta for the transitions,1925.8-1089.1 KeV, 3155.1-

l009.7KeV and 3928-767.2KeV, is due to small values of a2.

3- The rest of the our results have an agreement within the error bars

of delta values of reffl].we conclude, that the values of delta is

very sensitive to the values of a2.
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ABSTRACT
The aim of this paper is to study the approximations of unbounded

functions with respect to the polynomials in lp,o-spaces and finding the

degree of best approximation of these functions in terms of modulus of

In 1853, the great Russian mathematician P.L. Chebyshev, while he was

working on the problem of linkages and devices which translate the linear

motion of a steam engine into the circular motion of a wheel, considered

the following problem:
Given a continuous function / defined on a closed interval la, b) and a

positive integer n, can we represent f by a polynomial P(x) -
Xt=o o* Xk of degree at most n, in such a way that the maximum error at

any point x in [a, b] is controlled?
Chebyshev's problem is perhaps best understood by rephrasing it in
modern terms.
What we have here is a problem of linear approximation in a normed

linear space. Let X be a vector space, a norm on X is a nonnegative

functiononX satisffing llxll > 0 and llxll = 0 e x = 0
llaxll = lalllxll for d. e R (real number).

llx + yll < llxllllyll v x,y € x
Any norm on X induces a metric or distance function by setting dist

(x,y) ='llx - yll. Given a subset (or even a subspace) Y ofX and apoint

xeX,ifthereyeYsuchthatllx-yll=infrevllx-zllthenyiscalled
a best approximation from Y to X [1].
In(2002), S. K. Jassim and E. S. Bhaya used the direct (Jackson) theorem

for the order of best nulti-approximation by algebraic polynomials also,

A. H. Al-Abdullal2lobtained some results concerning the approximation

of bounded p-measurable function in Lp (pr)- spaces, in addition to Eman

Hassan Muhammed Al-Asady [3], Hassen B. M. [4], and Hammod A. A.

tsl.
Approximation of a function is the problem of constructing function P,

belonging to a finite dimensional linear space from a set of given data.
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Usually the appro対 mation is obtained by simplitting anOther more

difflcult function f.In thiS situation,p appro対 mates f[6],[7].Let(X,d)
be a metric space and A subset of X,then for any/∈ X,ifthere is g∈ A
such that d(√ ,g)≦ dσ,h)fOr every h∈ A.then g is called a best
approximation from A to f[8].

In this paper,we will study the degree of approxiFnatiOn of unbounded

functions.

Hereunder,we listed deflnitions and notations need to prove 9ur results。

DerlnitiOn:(1)

Let Rtt be the n‐ dimensional

Euclidean space cquipped with the usual norm l卜 ‖(n≧ 1)and G is the

bounded convex domaln ln R・

Let LP,α (6)=ffl√:G→ R〕 ,Such that

llノ |IRらG=幌 1/(χ)%(χ)IPdχ )1ル <∞ ,0<P<∞
.

where r iS an unbounded function on G and″ α(χ)is a Weight positive
function.

Derlnition:(2)

For O<P≦ ∞and integer′ ≧0,α >0。 Lct F∈ LP,α be an unbounded
function ofseveral variablё s,f(χ),χ =(χl,...′χ.)∈ R・ .

Ann‐dirnensional rnulti‐ index is an n‐ tuple

m=(ml′ m2¨・′m.)of non― negat市 e integers.The numberlml=
ml,m2 ・・・′mn is called the order or degree ofrn,then
″∫〕?(6)={fl/∈ ιP,α ; Dmf∈ LP,α〕
Dm/=可デギ|≒7
Where Dm is denotes the partial derivatives of rn― th Order。

Derlnition:(3)19]

The卜th difference ofthe inction f with the step ε≧ O in the direction
ofthe unit vector θ;た ≧ 0(k is an integer)iS deflned by:

△(κ )(εθ)f(χ)=Σ 110(-1)た
~1(1)f(χ

+:εθ); △
(° )(εθ)F(χ)=√ (χ)

VVhere(1)=満

Derlnition:(4)

Let f∈ LP′α be an unbounded function and integer′ ≧ο,then

‖fllⅢ
2(G)=Sυ

P{|ID(イ )(θ )fllP′α,6:θ∈Rη′|lθ ll=1}
DerlnitiOn:(5)

The l■oduli of smoothness of k‐ th order for the derivatives of order′
,

δ≧O are
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D ,f:) (f ; 6) e,o =
s (J p 

" rp,,1r e, = 1 0 
j:'= 

o I I 
aru, Gd o @ (r) f ll r,o,, u,"

2) ,f)u;d): ,t!tr" ,Y:< allaru' Gdo@@)fll.-r,>,o

Definition:(6) [9]
For integers N > 0 and n > 1 let Px,n be the set of all algebraic

polynomials g(x) -lc'xlof degree < N respect to all n variables,

where
), = (1r,7r, ...,,1r) is a multi-index with integer nonnegative components

7i, x^ - xrL'. xrL' ...**"; Cl, are tealnumbers, and the sum is taken over

all .t such that lll = 7t * 7z * "'* 7n < N.

Definition: (7)

The degrees of best approximation of / e Lp,r(G) and f a WJ',J are

defined by Eru (f ,G)r,o -inf {ll/ - gllp,o,e 2 g e Pr,r,}

r,f)f, G)p,o=inf 
[f 

rf - ell*;,1rr, 2 s e.r,,]

r,[,')(x)r,o = S)]ptr,f'(f ,G)p,o , f ,x] where x is a set of

functions.
Definition: (8)
Let f be an unbounded function f ,lo,b) - R, / is said to be of bounded

weighting variation on [a, b], if there is a constant M > 0 such that

XiLrlU.w)(xi) - (f .w)(xi-r)l < M
Definition: (9)
The integral modulus of order k of the function / is defined by:

utr,(f ; 6) p,o =,stt P {tl-r loIU .w)(x)ld"x z a < h 3

6j'/',oe [o=r=r* ]

Notations:
Let Vn(t) (M , G) be the set of all functions / having, for each unit vector

e, a finite derivative ptt)@)f on the nonempty intersection of each

parallel to vector e straight line LcRn with the domain G the total

variations of which on these intersection are bounded by the same number

Itl > 0 for all vectors e[9].
Let e be any unit vector of the space Rn (n > 2),letn(e) be the (n - t)-
dimensional subspace orthogonal to the vector e, let G (e) be the

orthogonal projection of the bounded closed convex domain G c Rn to

the subspace r(e), and letnn-1(C) = SUPTV(G(e)) ' e] be the

maximal value of the (n - 1)- dimensional projection of G. lety e G(e)
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bc an arbitrary point,let[α o),b(ッ)]be thc segment obtained by
intersection of the straight line LC=Rn passing throughッ and parallel to

the vector e.wih the domain G[9]

Proposition:(1)

Let F∈ LP,α (6)be an unbOundcd function,and N the sct of all natural

numbcrs, Z+ =NU(0),′ ∈Z+,た ∈N,1≦ P≦ Oo and r∈ И峰12(6),
thcn∀δc(0,∞)and S=0,… ..… .′′,WC have
ω

`乳

+たσ;δ),α ≦δ′
~Sω
F)(√;δ )P,α

Proo■

From thc deflnition ofthe modulus of smoothncss of Order(′ ―S十 た),
、ve have

ω

`乳

+κび;δ )P,α =
SIPO[I:δ

(JL(′_s+κ,llel△
′~S+κ

(れθ)D←
)(a)f(χ

)しν(χ )IPαχ)1/P

SιPO』
l[:  (」 L(′_s+κ )た。|△

た
(たa)△

イ~SD(S)(a)f(χ
)И′(χ )IPαχ

)1/P
Using thc Lcbesguc theorem On rcprescntation of an abs。lutely function
as the indeflnitc integral of its derivative

ω

`乳

+κび;δ ):′α≦
S:POiI:δ

(1(′
_s+κ

)たθl△

κ
(たθ)J10,日 ′_sD(′

)(θ
)r・ Lν (χ 十

Σ∫二idげ )αιl....dιィ_slPdχ
)1/P

Using Minkowskrs lnequality in integral form,we get

ω

`ム

+κび;δ )P,α ≦      ′
Sι PO:労

[δ J10,た
]′

~S(JC(′_s+κ
)λθl△
κ
(れθ)D(′

)(θ
)/.И′(χ +

ΣたIげθ)IP′χ)1/P αιl…αι′_s

S:POiI:δ
J10,た
〕
′~SII△
κ
(んθ)D(イ

)(θ
)/11P,α

,6(′ -5+κ )れ a dι
l…… α々 _s

=S:POiI:δ ll△
κ
(れθ)D(′ )(θ )f‖′,α ,c(′―S+■ )れθ

Sinceれ ≦δ⇒ た′
~S≦
δ′
~S,we haVe

ω

`2s+κ

(√ ;δ )P,α ≦

SIPO」

II:Lδ ‖
△
κ
(んθ)D(′

)(θ
)f‖
P,α,c(′ _s+た)れο

ω

`2s+κ

σ;δ )P,α ≦δ′~Sι〕r)(√;δ )P,α

We willlist some theorems and propositiOn that are needed to prove our

results.

し
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Theorem (1): [10]
Any function 

-g 
with bounded variation can be represented as the

difflerence of two monotone non-decreasing functions'

Proposition (2):
Let f e Lp,obe an unbounded function. If the function/has the bounded

weighted variation V (f ,lo,bl) on [a, b], then for any 0 < d 
= 

I$ *'
have:

1≦ P≦ ∞

0<P<1
ω(f;δ )P,α ≦:C(P)1狂

llili:||)な

/P δ
1/P(ω
(F;δ )α )1~・

/ρ

Proof:

Step(1):
fOr[0,1]・

Ify=α +(b― α)χ ′χ∈[0,1]
ノ・W(y)=7び。W,[α′b])ψ (χ )′χ∈[0,1]andソ (ψ′[0,1])三 1

Ｐ
／

ヽ

ｔ

ｒ

′

δ＜
一
れ＜
一
０χｄ

Ｐ
ヽ
１
ノ
χＷ

ｆ
た

れ
△

ぽ̈
②

″

ｔｉｏ

　

〓

ｍ
　
Ｐ，α

ｄｅ
　
め

・町
鵡

Ｕ

　

ω

Ifた =1,we get

ω(f;δ )P,α =SυP {イ
~句△れf=W(ソ )lραy:0≦れ≦δ}1/P

=SυP{″
~れ

|ノ。W(ソ・ん)――f,W(y)IPaylo≦ ん≦δ}1/P
Changing the bounds ofintegration

y=b― ん⇒ α+(b― α)χ =b― λ=〉 (b― α)χ =b― れ―α

⇒χ=≒ギ=竺許生=1-∴
Since b― α=|[α′わ]|   ,
χ =1-満

y=α ⇒ α+(b― α)χ =α
⇒ (b― α)χ =α ―α
⇒ (b一 α)χ =0
⇒ χ=0

ωたび;δ )P,α ==SυPIイ
~満
17(fowi[α
′b])ψ

(χ
+石
ふ可う
一

;もF.w,[α,b])ψ (χ)IPdχ  :0≦ん≦:δ
}1/P

く
υ
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=7σ。喝 レ′の |レ′司 11わ SυPIイ
~満

レ (χ
+出
)一

ψ(χ)IPαχ:0≦れ≦δ
}1/P    =

7び。W;[α′b])|[α′b]11/Pω
(ψ
;需齢)P

(ω
(ψ
;π
Jttπ))1~l,1≦

P≦∞
0<P<1.

6(P)|∫

(チfiI′i:L∬:)1/Pδ

1/P(ω
(fルν;δ))1~l′     1≦ P≦∞

0<P<1
ω(f;δ )P,α =

ε(lP)|∫〔,1lλ il:α
1/Pδ 1/P(ω

(f;δ )α)1~:,    1嵩

Step(2):

Let the function/=″ has a tOtal variation 1/(√。w′ [0,1])=1′χ∈[0,11
ψ(χ)=f,W(χ)一√。W(0),uSing theorem(1),then

ψ(χ)=υ .W(χ)-2,″ (χ)
Where υ.″ (χ)=7(ψ′[0′χ])2,w(χ)=υ。″(χ)一ψ(χ )′ We get
lν.″ (χ)|≦ 7(ψ [0,1])=7び。w′ [0′ 1])=1
121W(χ )|≦ |√=w(χ )一 fo W(0)|+lυ ,W(χ )|≦ 2..。 (1)
From step(1),We get

l~れ lf・ ″(χ・
ん)――/.″ (χ)lακ

=11~れ lψ (χ +ん)一 ψ(χ)lαχ

=1~¬υo W(χ +λ)― tto W(χ )一 [ν i 147(χ )一 u.″ (χ)]ldχ
=11~れ lυ・W(χ +た)一 u`″ (χ +ん )一 υ,Lν (χ )一 u.″ (χ)lαχ

<11~れ
lυ3W(χ +ん)一 u.″ (χ +た)lαχ―卜1~句 u。 しν(χ +ん)一

2.″ (χ)|グχ

=∫キ_れυ・″(χ)dχ―J∫νt W(χ)αχ+∫t_れ uo W(χ )αχ―∫t2.W(χ )αχ
Since o w(χ)=lα れα uow(χ)=2
-∫
t_れ
αχ―-1lαχ+:ミ_れ 2αχ‐-112αχ

=0
Since O≦ 71≦ δ⇒ o≦ 5れ ≦ 5δ and since

l~句√・1″ (χ ギた)…
―√・1〃 (χ)ldχ =0
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Ii-nlf .*(* + h) - f .w(x)ldx < 5d

Ii-nlf .*@ + D - y.*1*11'*'-' dx <

(ti-ntr.*u + h) - f .w(x)l' ar)'/' < 5L/e 5L/,

a(f ;6)e,o < 51/e5tle(a(f,w; 61)1-i
Now let 0 < P < 1. using the Holder's integral i

(li-nlr.*r, + h) - f .w(xr,')"' 
= !i-^lr.

f.147(χ )ldχ

for O≦ ん

5δ

ω(f;δ )P,α ≦5δ
From(2)and(3)

５δ

　

く
．

≦
協、

χ‐

′
句χ

′
―
ヽＷノれ

△
た
一イ

′

―

―

ヽ

ω(√ ;δ)P,α =ε (P){ξ
:/Pδ

1/P(ω
CF;δ )α )1~:′ 1≦

0.
Proposition (3)

Letノ ∈IP,α (6)ifG is a bounded convex domain
′∈Z+,ノ∈■2(6)∩ 7η⑭(M,6)′ぬe■
ω(′)(ノ;δ )P,α ≦σ(P)π141(6)=

{嗽
δちωσ・“ぶ

:′∫∬ξ∫
Proo■

Since arff'/(/;F)(f;δ )P,α =S:PoiI:δ ll△
κ

:POiI:δ ll△
κ
(れθ)D(の (θ )

=S:POi‖ :δ {Jbれθl△
κ
(たθ)D(′

)(a)√ .WIPdχ
}1/P

If κ =1,we get

ω(イ)(√;δ )P,α =S:P01%[δ
{Jしたθl△

1(んθ)D(イ )(θ )/.
=SIPOiI:δ

{島れθ」11;;~λ

θ

l△

1(た
θ)D(イ
)(a)ノ ,W(ζ)

Using the Fubini's Theorem for 0 ( P < oo

'u"'o!='n!uv'/,(Gn"G))n"'X'rifl !r{LiYi-^'lo'
Using proposition (2), we get

< t'"',1/:rtc)suPsuP 
| | 

^ 

(1) (he) D 
(

０
，

び)|IP,α
,6

Vo1 25,No2,2014

VP≧ 1

δ(ωσ・″;δ))P~1

(ωσ,W;δ))1~:

……… (2)

, we get

(χ +λ)一

<∞

P<1

Rn(7t≧ 2)

昨,“6"

ヽ

ｔ

ｆ

ノ

ｒ

～

α
′

ｒ
～″√θ

′
Ｄ
ヽ
―
ノ

1/P

…,(3)
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- SUP 7/, 
.< - -' x llr{claQ) g' ; 6) r.,

c e)r:/:JG) 
{ut/ 

e tl / e (a17.,; o))'+,0 
: ; 

.. 
; ""

We need the following theorem of V. N. Konovalov.
Theorem: (2) V. N. Konovalov [ll]
If G is a bounded domain in Rn (n > 2) with Lipschitzain boundary,
1 < P < a ,l and & are nonnegative integers such that / + k > 0 and

for every unbounded f eWp@(G), then for each natural number N)
I + k - 1, there exists a polynomial gE Pr,,. such that,

lf - slr;,t 61 
< C (n, t, k,s, Qc a[!,*1,(f, *)"

holds for s - 0,1,2, ... ... .... ,!
Theorem (3):
If G is a bounded domain in Rn (n > 2) wirh Lipschitzain boundary,
1< P < q ,l and ft are nonnegative integers such that l+k>0and

for every unbounded f eW;,!@, then for each natural number N 2
.C + k - 1, there is a polynomial P such that,

llf - Pllw["]<c, < c(n,t,k,s, c)rj1*n (f t*) r,,
holds for s - 0,L,2, ... ... .... ,.e
Proof:
Lets(x)-f(x)w(x)
Thus g is a bounded function, by theorem (2) there is p. suchthat
P* = P,w

and lg - P.lw[,t<o>< Crj'-],*n (r,*),
Hence

llf - Pllwl,)rct < cr52,*r,(f t*) r,,

RESULTS AND DISCUSSION
1- Main Results

[9] proved that/is a bounded measurable function. Here we want to
find some results but for any function bounded and unbounded.
Theorem (4):
For / e Lp,"(G),let G be a bounded convex domain in R" (n > Z),.t e
z*,
k e N(Naturalnumber),M ) 0, then for every s = 0,1, ........,1 and
for N ---+ oo we have:
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αＰ

０ノ
／

１

１

ヽ

“

たω

ｒ

ｉ

く

Ｉ

ヽ

ヽ

ノ

　

Ｐ

の
　
判
伽
碑

∩

　

　

”々

６囃
′
ｆ
ｌ
ヽ
オ

Forl(P(oo
Proof :

Put x - wr@,)(G) n ulo (u,G), using definition

r,f;)(x)r,, :suP {r,f'(f,G)r,o ,f ,x}
= suplex inr 

I V - sllrj"Jro> :

Since this norm is bounded, then there is g, € P1y

rf)(x)r,, -suP frrr- etll*y1ror,f ,x]
Using Theorem (3), we get

r,f)(x)",o < c suP {rj:}.* (r,*) r,,, f e

From proposition (l) , we get

喘[t){x)r,o < c suP d*[rf' (f;o)r,,, 1, x],≦ε5υP′ ~°
tω「
′
U;δりP,α :ノ ∈χj′

=ε SIJP  (1)′
~S{a)IF)(f;δ

)P,α   :′ ∈」κ}

=ε lV~′
+SSυP{ωF)び;δ)P,α :√∈χ),

オ)(■9(6)∩イ)(M,6))～θN―′+SSυPIωρレ
イ)(ν ,6)}
Theorem(5):
If G is a bounded convex domain in R' (n > 2)
′∈Z+よ ∈Ⅳ′M>0,1≦ P≦ ∞′fis an un

/∈ ε(′)(6)∩ 塔
′)(M′ G),then fOr di s=0,1,"

Ⅳ ≧ max(1′ ′),We have:

琳)(f′ 6)Rα

<εM1/PⅣ
―′―芸+S(ω (′)(ノ ;iキ

)α )

Where C = C(l,n,k,s,P,G) isaconstant
Proof:
Using definition (7), we get

r,f;)ff, G)p,o=inf{ll/ - ell*;,1.,, z s
Since this norm is a bounded function
that

r,f;)f, G) = llf - ellr;,1rq

１

一Ｐ一
１

ヽ

Ｉ

＞

１

ノ

θＭぶ∩ε０
ヤ
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we have:

∈PN′.}

a rr,, 
)

such that

(δ
く
i)

:√ ∈予鋒影)(6)∩

function and

・・・・・・′′and

く
υ
く
フ

then t exists B1 € Piy,z Such
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From theorcm(3),wc get

オ)σ′6)≦ε(′′れよ,S,P,6)ω

`R+k(■

寺)Rα
Using proposition(1)

蛉)σ′6)≦ε(′ ,れ,た,s,P,6)(i)C~⇒ω′レ寺)Rα
By proposition(3),thuS                                     P

[1ド
)(/,6)≦ ε(イリLた ,S,P,6)(:)1わⅣ

~′~:+S(ω o(ノ1:)α)・
CONCLUSION

D COmpaisOn bettecn the mod」 iω

`1+た

(■δ)P,α and
ωlS)(/;δ )P,α

ii)  COmparison beれ vccn ω(′ ;δ )P,α and thc variation ofthis
function.

iii)Found the degree of best approximation of unboundcd inctions

h terlns ofmoddus ofcO“ huiサω

`ム

+た (/;1)P,α
・
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ABSTRACT
Particle Swarm Optimization (PSO) is a -based optimization tool,

ious function optim izationwhich could be implemented and applied easily to solve

problems and some NP-complete problems. This paper a benefit developed

PSO using two evolutionary operators: crossover mutation, so it called
of these two operators inEvolutionary Operators-based PSO (EOPSO). The

PSO is use as momentum and diversity tool in the 。EOPSO used to attack

the two types of classical cryptography (substitution and

results of EOPSO appear that the amount of recovered

ition). Experimental
of classical ciphers and

fitness function values are best than with PSO, impro
annealing PSO.

2-opt PSO and simulated

Keywords: PSO, Evolutionary Operators, Crossover, Mutati Attack Classical

finding algorithms
or optimal solution

one or both of these

lutions, but there is no

proof the solutions could not get arbitrarily or it usuallY runs

reasonably quickly, but there is no argument this will always be the

case. Often, one can find specially crafted probl instances where the

or run very slowly;

INTRODUCTION
Two fundamental goals in computer science

with provably good run times and with provably

quality. A heuristic is an algorithm that gives

goals; for example, it usually finds pretty good

heuristic will in fact produce very bad resu

however, these instances might never occur in

generated. Finally, this new population is inte

using some selection procedures. The search

special structure. Therefore, the use of heuristics

world implementations [].
very common in real

Popu[ation-based metaheuristics share many mmon concepts. They

could be viewed as an iterative improvement in a ulation of solutions.

First, the population is initialized. Then, a new lation of solutions is

into the current one

ice because of their

ess is stopped when a

Algorithms such asgiven condition is satisfied (stopping criteri
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evolutionary algorithms (EAs), genetic algorithms (GA), scatter search
(SS), estimation of distribution algorithms (EDAs), particle swarm
optimization (PSO), bee colony (BC), and artificial immune systems
(AISs) belong to this class of metaheuristics [2].

In the other side, cryptanalysis can be described as the process of
searching for flaws or oversights in the design of cryptosystems (or
ciphers). A typical cipher takes a clear text message (known as the
plaintext) and some secret keying data (known as the key), as its input
and produces a scrambled (or encrypted) version ofthe original message
(known as the ciphertext) [6]. The use of automated technigues in the
cryptanalysis of cryptosystems is desirable as it removes the need for
time-consuming (human) interaction with a search process. Making use
of computing technology also allows the inclusion of complex analysis
techniques, which can quickly be apptied to a large number of potential
solutions in order to weed out unworthy candidates [7].

This paper presents an attempting to use meta-heuristic techniques in
the affacking of classical cipher with two type substitution and
transposition. Section 2 includes the related works. Evolutionary
operators types in section 3. Section 4 presents a brief overview of the
classical cipher. Section 5 presents the principle of particle swarm
optimization (PSO). Section 6 contains the proposed EOPSO to attacks
the classical cipher. Section 7 includes the results of computational tests
to evaluate the performance of the PSO and EOPSO algorithms. The
conclusions are reported in section 8.

LITERATURE REVIEWS
ln 120), two new variants of Particle Swarm Optimization (pSO)

called AMPSO1 and AMPSO2 are proposed for global optimization
problems. Both the algorithms use adaptive mutation using Beta
distribution. AMPSOI mutates the personal best position of the swarm
and AMPSO2, mutates the global best swarm position. The performance
of proposed algorithms is evaluated on twelve unconstrained test
problems and three real life constrained problems taken from the field of
Electrical Engineering. The numerical results shorv the competence ofthe
proposed algorithms with respect some other contemporary techniques.

In [2 I ], an improved algorithm for Particle Swarm Optimization
(PSO) named Elite Particle Swarm Optimization with Mutation
(EPSOM) is proposed in this paper. Elite particles and bad particles are
distinguished from the swarm after some initial iteration steps. Bad
particles are replaced with the same number of elite particles, and a new
swarm is generated. To avoid losing diversity of the swarm and to
decrease the risk of trapping in local optimum, mutation operation is
introduced in evolution process. The results of several simulations for

０
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different benchmark functions illustrate that
ability of local exploitation and global expl
outperforms the Linearly Decreasing W
Optimization (LDW-PSO) and Random
Optimization (RM-PSO) in respects of cal
convergence.

ln [22), propose an advanced PSO algorithm
By adding the mutation operator to the algorithm,
can not only escape from the local minimum's
later phase, but also maintain the characteristic o
convergence phase. By the contrast experiments
functions'and an example whose problem space i
been proved that the advanced PSO algorithm
convergence ability, greatly enhance the
overcome the shortcoming of basic PSO

ln 123), with high dimension of solution
trouble for finding optimal solutions. With
frequently used in GA into PSO algori
performance for finding solution with high
problems can be achieved compared with PSO

In [43], MPSO have been proposed
cryptography, the mutation operator used to
PSO to find the largest amount of classical
good results are obtained because mutation
the PSO candidate solutions.

EVOLUT10NARY OPERATORS
Genetic algorithms have been developed by
(University of Michigan, USA) to understand
natural systems [3]. Then, they have been app
machine leaming in the 1980s [4, 5]. GAs are a
Traditionally, GAs are associated with the use o
but nowadays one can find GAs that use other
A GA usually applies a crossover operator to
major role, plus a mutation operator that
individual contents to promote diversity. G
selection that is originally the proportional sel
(survivor selection) is generational, that is,
systematically by the offsprings. The crossover
r-point or uniform crossover while the mutatio
The role of crossover operators is to inherit so
two parents to generate the offsprings. As for
design ofcrossover operators mainly depends
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algorithm has the
EPSOM algorithm

Particle Swarm
on Particle Swarm

accuracy and

mutation operator.
e advanced algorithm

of attraction of the
fast speed in the early
f three multimodal test
noh-convex set, it has

improve the global
of convergence and

PSO also gets into
mutation mechanism
it shows improved

ion optimization
mutation.

attack the classical
the performance of
hy keys. There are

provides diversity to

Holland in thc 1970s

adaptive processes of
to optimization and

popular class of EAs.
a binary representation

of representations.
solutions that plays a

y modifies the
uses a probabilistic

The replacement
parents are replaced

perator is based on the
is bit flipping [2].

characteristics of the
mutation operator, the
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Unlike single-metaheuristics, here the search operators are always unary,

this part has been independently developed in the evolutionary

computation community. Some important points must be taken into
account in the design or use of a crossover operator:
. Heritability: The main characteristic of the crossover operator is

heritability. The crossover operator should inherit a genetic material from
both parents. An operator is a pure recombination operator (strong

heritability) if two identical individuals generate identical offsprings.

Hence, the mutation and crossover operators are complementary. In this

case, mutation introduces some diversification in the individuals by

introducing some missing values in the current individuals of a

population. A crossover operator Ox is respectful if the common

decisions in both parents are preserved, and is assorting if the distance

between the parents (pl,p2) and the offspring o is lower or equal to the

distance between the parents [8]:
d(pl,o) S d(pl ,p2) and d(p2, o) S d(p1 ,p2), Vo € O(p1, p2, Ox)

where O(p1, p2, Ox) is the set of all possible offsprings generated by the

crossover operator ox.
. Validity: The crossover operator should produce valid solutions. This is

not always possible for constrained optimization problems [2].
The crossover rate pc (pc € [0, l]) represents the proportion of parents on

which a crossover operator will act. The best parameter value for pc is
related to other parameters among them such as the population size, the

mutation probability, and the selection procedure. The most commonly
used rates are in the interval [0.45, 0.95]. Adaptive techniques for the

crossover rate may also be useful. For linear representations excluding
permutations, the well-known crossover operators are the l-point
crossover, its generalized form the r-point crossover, and the uniform
crossover. '

For real-valued representations, in addition to the 1-point, n-point, and

the uniform crossover operators, the following two types of crossover

operators are commonly used: mean-centric recombination and parent-

centric recombination. In mean-centric rec omb inati on, the offsprings
are generated closer to the centroid of their parents. One may use the

following crossover operators [9, 10, ll,12,13, 14, 15]:
. Intermediate crossover.
. Geometrical crossover.
. Unimodal normal distribution crossover (LNDX).
. Simplex crossover (SPX).
. Simulated binary crossover (SBX).
. Parent-centric crossover (PCX).
Applying classical crossover operators to permutations will generate

solutions that are not permutations (i.e., nonfeasible solutions). Hence,
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many permutation crossover operators have
crossover (OX), Partially mapped crosso
preservative crossover [6], cycle crossover (
absolute positions of the elements [17],
position-based crossover (POS) U 91.

Mutation operators are unary operators acting
Mutations represent small changes of
population. The probability pm defines the
element (gene) of the representation. It could
too. In general, small values are recommended fl

[0.001 , 0. 1]). Some strategies initialize the
where k is the number of decision variables,
variable is mutated [2].
Some important points that must be taken into
use of a mutation operator are as follows [2]:
. Ergodicity: The mutation operator should all
search space to be reached.
. Validity: The mutation operator should
not always possible for constrained optimization
. Locality: The mutation should produce a mini
mutation is important and should be controllabl
the solution (phenotype) when performing the
representation (genotype). When small changes
the phenotype must reveal small changes. In
said to have a strong locality. Hence, an evolutio
out a meaningful search in the landscape of the
is characterized by a large effect on the
is made in the genotype. In thg extreme case,

toward a random search in the landscape.
There are several types of mutation
. Mutation in binary representation: The
defined as the flip operator.
. Mutation in discrete representation: It
the value associated with an element by another
. Mutation in permutations: Mutation in
are generally b ased onthe swapping, inversion,

CLASSICAL CIPHE
Generally, there are two types of classical
and transposition as below.
l. Substitution Cipher
The simple substitution cipher (
monoalphabetic substitution cipher to ish  it
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designed as, Order
(PI\DO, maximum
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polyalphabetic substitution cipher). Each symbol in the plaintext maps to
a (usually different) symbol in the ciphertext. The processes of encryption
and decryption are best described with an example, such as the one

following.
For example, a simple substitution cipher key can be represented as a

permutation of the plaintext alphabet. Table i gives a sample key. Using
this representation the ith letter in the plaintext alphabet is encrypted to

the ith element of the key. The string "the money is in the bag" is
encrypted using the key in the Table L

Table-l : Example Substitution Cipher
KEY

Plaintext l          ABCDEFGHI」KIνMNOPQRSTUVWXYZ
Ciphertext POOWIEURYTLAKSJDHFGMZNXBCV

ENCRYPTION
Plaintext THEMONEYISINTHEBAG

Ciphertext MRIK JSICYGYSMRIQP U

Using the key representation in Table l, the original message can be

discovered by reversing the encryption procedure. That is, the ciphertext
character at position I in the key decrypts to the ith character in the
plaintext alphabet. For an alphabet of 26 characters, there are 261. or
greater than 4x1026 possible keys for a simple substitution cipher. This
number is far too large to allow a brute force attack even on the fastest of
today's computers. However, because of the properties of the simple
substitution cipher they are relatively easy to cryptanalysis 124,251.
2. Transposition Cipher

A transposition cipher [], also sometimes called a permutation
cipher, is one for which applying E to plaintext produces ciphertext with
the same symbols as the plaintext, but rearranged in different positions.
We must divide the plaintext message into message blocks. The size of
the permutation is known as the period. Let us consider an example of a
transposition cipher with a period of five, and a key {4, 2,1,5,3}. In this
case, the message is broken into blocks of five characters, and after
encryption the fourth character in the block will be moved to position 1,

the second remains in position 2,the first is moved to position 3, the fifth
to position 4, and the third to position 5. Figure. 1 illustrates an example
for this type.

Plaintext : "MYPSOALGORITHM SA REANEF FIC IENT"
Encrypted using the key (325\4)usl

M Y P S O
A L G O R

I T H M S

A R E A N

P Y 0 M S

G L R A O
H T S I M
E R N A A

つ
４
‘
υ
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Ciphertext: "PGHEFN YLTRFE ORSNCX MAIAEI SOMAIT"
Figure-1: An Example for Transportation Cryptography

PARTTCLE SWARM OPTTMTZATTON (pSO)
Particle swarm optimization (PSO) is a population based stochastic
optimization technique developed by Dr. Eberhart and Dr. Kennedy in
1995 1261, inspired by social behavior of bird flocking or fish schooling
and swarm theory. we have used this technique in the cryptanalysis of
simple transposition ciphers. :

1. The Principle
PSO shares many similarities with evolutionary computation techniques
such as Genetic Algorithms (GA). The system is initialized with a
population of random solutions and searches for optima by updating
generations. However, unlike GA, PSO has no evolution operators such
as crossover and mutation. In PSO, the potential solutibns, called
particles, fly through the problem space by following the current
optimum particles. compared to GA, the advantages of PSo are that pSo
is easy to implement and there are few parameters to adjust. PSo has been
successfully applied in many areas; function optimization, artificial
neural network training and fuzzy system control. PSO simulates the
behavior 

'of bird flocking, suppose a group of birds are randomly
searching food in an area, not all the birds know where the food is. The
effective strategy is to follow the bird that is nearest to the food. In pSo,
each single solution is a "bird" in the search space. We call it "particle".
All particles have fitness values that are evaluated by the fitness function
to be optimized, and have velocities, which direct the flying of the
particles [26].
PSo is initialized with a group of random particles (solutions) and then
searches for optima by updating generation. In each generation, each
particle is updated by following two "best" values. The first one is the
best solution (fitness) it has achieved so far. This value is called (pbest),
another "best" value that is tracked by the particle swarm optimizer is the
best value, obtained so far by any particle in the population. This best
value is a global best and is called gbest. When a particle takes part of the
population as its topological neighbors, the best value is a local best and
is called (fuest).
After finding the two best values, the particle updates its velocity and
position with the following equations [26]:
Yi[t+ 1J:w't/i[tJ +C t*r1*(pbesti[tJ-presentl[t)+C2*r2*(gbest;[tJ-prese
nt;[t) (l -a)
pr e s ent i [tJ :pr e s ent ; [tJ + Vi ftJ

(1-b)
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where, i:|,2,.. ...,N; w is the inertia weight, V[t] is the particle's velocity,
present[t] is the culrent particle (solution), pbest and gbest are defined as

stated before, r1 and 12 are two random numbers between (0,1), Cr and

Cz are learning factors. However these values of Cr,Cz are problem

dependent. These are very essential parameters in PSO. They particles'
velocities on each dimension are clamped to a maximum velocity Vmax

u4l.

2. Binary PSO
The original PSO is for continuous population, but is later extended by

Eberhart and Kennedy l27l to the discrete valued population. In the

binary PSO thus emerged, the particles are represented by binary values

(0 or 1). The velocity and particle updating for binary PSO are the same

as in the case of continuous one. However, the final decisions are made

in terms of 0 or 1. Sigmoid function in [28] is used to restrict the decision

in the range [0,1].
3, Discrete PSO
Several adaptations of the method to discrete problems, known as

Discrete Particle Swarm Optimization (DPSO). Since, in words of the

inventors ofPSO, it is not possible to "throw to fly" particles in a discrete

space 126], several Discrete Particle Swarm Optimization (DPSO)

methods have been proposed.

A DPSO whose particles at each iteration are affected alternatively by its

best position and the best position among its neighbors was proposed by

Al-kazemi and Mohan [29]. Pampara et al. [30] solved binary problems

by combining continuous PSO and Angle Modulation with only four
parameters. Furthermore, several PSO variants applied to problems,

where the solutions are permut4tions were considered in [31', 32]. The

multi-valued PSO (MVPSO) proposed by Pugh and Martinoli [33] deals

with variables with multiple discrete values.

Another DPSO was proposed in [34] for feature selection problems,

which are problems their solutions are sets of items. A new DPSO

proposed in [35, 36] does not consider any velocity since, from the lack

of continuity of the movement in a discrete space, the notion of velocity
loses sense; however kept the attraction of the best positions.

4. Psrameters of PSO
The convergence and performance of PSO are largely dependent upon

chosen parameters. w is termed as inertia weight [28] and is incorporated
in the algorithm to control the effect of the previous velocity vector ofthe
swarm on the new one. It facilitates the trade-off between the local and

the global exploration abilities of the swarm and may result in less

number of iterations of the algorithm while searching for an optimal
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solution. It is experimentally found that inertia weight w in the range [0.8,
1.21 yields a better performance 1371. The velocity lies in the range [-
Vmax , Vmax ] where, - Vma>r denotes the lower range and Vmax is the

upper range of the motion of the particle. The roles of Cr and Cz are not

so critical in the convergence of PSO, however, a suitably chosen and

fine tuned value can lead to a faster convergence of the algorithm. A
default value of Cr :Cz : 2 is suggested for general purpose, but

somewhat better results are found with Cr : C2:0.5 [38]. However, the

values of cognitive parameter, C1 larger than the social parameter C2 dre

preferred from the performance point of view with the constraint Cr *Cz

S 4 139). The parameters r1 and 12 used to maintain the diversity of the

population in equation (l-a).

EOPSO FOR ATTACKING CLASSICAL CIPHERS
PSO is rather a successful method for the continuous optimization
problems; however, it is very difficult to adapt it for the discrete case;

many studies have been done on it. The focus of this paper is to apply a

PSO algorithm to the problem of searching through the key space of a
simple transposition cipher. The type of transposition ciphers, which
want to be attacked, encrypts text according to the following classical

two-stage algorithm:
o A key of length N takes the form of a permutation of the integers 1 to
N. The plaintext, of L characters, is written beneath the key to form a

matrix N characters wide and at least L mod N characters deep.

o The text is then enciphered by reading it off in columns in the order

dictated by the integers making up the key.

A. Representotion of a Condidote Solution
Since 1995, Particle Swarm Optimization has been successfully applied

in continuous problems, and atransposition cipher is the new field ofPSO
algorithm in discrete space. If the PSO algorithm is designed to tackle

discrete problem, a direct correlation must be found between the particle

vector and the solution representation of classical cipher.
To attack the classical ciphers using PSO we must define the position

vector of a particle represents a feasible solution, that is to say, the

position vector means the permutation of the solution key and specifies

the order of key to be executed. The vector elements must be encoded as

integer limited in [1, Nl, andl/is the key size (especially in transposition).
In addition to, in substitution a key for decoding a cipher is given by an

ordered list of the 26 letters of the alphabet. The order expresses the

underlying substitution. Every integer in the scale appear only once in
feasible solution.
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B. Initial Population
Like other evolutionary algorithms, the PSO algorithm starts from an
initial population. The particles are randomly generated between the
maximum and the minimum operating limits of the generators.

C. Fitness Function Assessment
Fitness function values of the particles are evaluated using equation (3).
These values are set as the pbest value of the particles. The fitness rating
helps the transposition cryptanalysis algorithm achieve breaking by
awarding scores according to the number of tirnes two and three letter
combinations (bi-and tri-grams) commonly found in English actually
occur in the decrypted text. The more columns correctly put next to the
other by this algorithm, the higher the fitness rating ascribed to that trail
permutation. Whenever these combinations were found in decrypted text,
points were awarded, the highest being given for the appearance of
trigrams, as their appearance suggested that three columns have been
correctly aligned. A study has been made in English text consists of more
than 4500 letters, taken the29 high frequency diagram letters and 12 high
frequency trigram letters in Table 2 gives 41 cornbinations leffers and

their percentage frequency in standard English text. Were the percent
calculated by :

Let frq[Di] denotes the frequency of the bi-gram letters, where

Die {TH,HE,...,HA}, where 1< i < 29, and ftq[] denotes the frequency
of the trigram letters, and le{ARE,TFIE,...,DTH}, where l< j <12,
then, percent(bi-gram) : frq[Di] / (L-1) and percent(tri-gram) : frq[I] /
(L-z),(we use (L-l) and(L-2) because the diagranr and trigram used with
overlap), and
L: is the text length, then:

Total percent (bi-gram) :iOOIr, )/ (L-1)
i=l

and,

(2-o)

t2

Total percent (tri-gram) :|frqtIlZ (L-2) (2-b)

Therefore, the total percent will represent the fitness value of the
transposition cryptanalysis :

t2

月″ass=Σ frqlDi]/rII‐〃Σfrqll]/“―〃 (3)
j=l

It is clear that the other non-plaintext fitness values < 0.3811568, and
it is important to mention that, the text fitness increased as the text length
increased, and vice versa.
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The most commonly used fitness function for breaking the simple

substitution ciphers is based only on unigram and bigram analysis and

has the form:
za I 26. .l

Fitness=(t-i] |sr1i1 - DFtill + tlsDFti, jl - DDFIi, i]ll t + y
Ei [' j=t )

(4)

where, s44 and SDF[ i, j) are standard frequencies of character i and the

pui,. of ,y*bols (r,7) in tf,. original language, respectively, ?n9P{t1t rya
DDFI1, j1 ur" m.urrr.d frequencies of character i and pair (i 7) in the

"decrypiid" text. The measured errors (i'e., the difference between

standaid frequencies and measured frequencies) are normalized and

subtracted from 1, so that number closer to 1 represents the higher fitness'

In addition, the constants 4 and 8 are used to reduce sensitivity to large

effors and to ampliff small differences, respectively' Some fitness

functions give moie weight to one of the factors (unigram or bigram).by

inserting ieight constanis in front of the coffesponding error calculation

terms [1,40, 41,42].

Table‐ 2:29 Bi…Gram and 12 Tri‐ Gram Leters Combinations

D. The ProPosed Algorithm of EOPSO

The following is in algorithmic description of the attack on a classical

cipher using particle swarm optimization (PSO):

1. The ilgorithm is given the cipher text (and its length), the key size

(permutation size or Period) N.

2. Initializethe algorithm parameters. They are:

29 Diagram Letters 12 Trigram Letters

Diagram Percent Diagram Percent Trigram Percent

TH 0.0250791 EA 0.0079078 ARE 0.0006778

皿 0.0237235 NG 0.0103931 THE 0.0153638

IN 0.0171713 AS 0.0112969 ING 0.0085856

AN 0.0153638 OR 0.0117488 AND 0.0085856

RE 0.0115228 TI 0.0092634 ENT 0.0042928

ED 0.0092634 IS 0.0092634 THA 0.0033891

ON 0.0108450 ET 0.0067781 NTH 0.0027113

ES 0.0131044 IT o.0040669 WAS 0.0045188

ST 0.0151378 AR 0.0056484 HER o.0011297

EN 0.0108450 TE 0.0070041 ETH 0.0038409

AT 0.0131044 SE 0.0079078 FOR 0.0020334

TO 0.0101672 HI 0.0063263 DTH 0.0009038

NT o.0099413 OF 0.0074559

ND 0。0122006 HA 0.0079078

OU 0.0112969

Di―Total Percent==0。3246724 Tri‐ Total 0.0564844

Total Percent = 0.3 811568 = fitness ofdet{gl!
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a. C1 (Self-confidence).
b. Cz (Swarm confidence).
c. W (Inertiaweight).
d. Pc (Crossover Probability).
e. Pm (Mutation Probabilify).
f. V*u* ( The maximum of velocity).
g. Swarm_Size (Number of particles in the swarm.)
h. Max-Iter ( The maximum number of iterations).

3. Randomly generate the initial particles (keys of the cipher) to form
a swarffI.

4. For i:l To Max-Iter, do
a. Calculate the fitness function of each of the particles (keys)

using equation (2 and3).
b. If the current position of the particle is better than the previous

history, updating the particles indicated this fact.
c. Find the best particle of the swarm. Updating the positions of

the particles by using equation (1a and 1b).
d. If no update or no regression then recombine using crossover

then mutates the two best particles (depend on Pc and Pm
respectively).

5. Copy the best key obtained so far in the output key variable and
exit.

RESULTS AND DISCUSSION
In this paper 2 type of classical cipher have been taken, substitution

and transposition. So the results will divide into these 2 types. The results
of EOPSO compare with PSO,2-op PSO and SAPSO [], 38].
1. Experimental Results for Substitution Cipher

EOPSO algorithm was applied to cipher text created using a simple
substitution cipher and the attack was run a number of times with a
variety of parameter values. In general it was found that (200) iterations
were usually enough to break the cipher text and the algorithm was fast
enough that this took a few seconds.

The experiments shown in Figure. 2 were performed on simple
substitution cipher using basic PSo and improved PSo algorithm. The
fitness function used was in equation (4).As '*,e call see, the fitness value
has started from about 0.51 and come up to 0.89 in about 200 iterations
using EoPSo. By using PSo, 2-op PSo and SAPSo the fitness value
was less than the EoPSo. In addition, we can see a rapid increase in
fitness function at the beginning and the rate of increases as we run the
experiments for longer period. This is because as the fitness value
increases, it becomes more and more difficult to find a better key.

０
０
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The bestparameters value of PSO,2-op PSO, SAPSO [1] and EOPSO

to attack substitution cipher show in Table 3.

Table -3: Parameters Value of PSO,2-op PSO, SAPSO and EOPSO to
Attack Substitution Ci

Self-confidence Cl 2

Swarm confidence C2 2

Inertia weight W 1.2

Crossover Probability Pc 0.65

Mutation Probability Pm 0.0s

The maximum of velocity vr* 26

Number of particles in the swarm Swarm Size 25‐ 50

The maximum number of iterations Max-Iter 300

Figure, 3 illustrate the time comparison for EOPSO, PSO, 2-op PSO

and SAPSO to attack substitution cipher.
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Figure-3: Curve of Time for PSO, 2-op PSO, SAPSO and EOPSO
for Substitution Attack

2. Experimental Results for Transposition Cipher
The results of transposition cipher are presented in Table 4. Here the

algorithm was run on different amounts of cipher text. The results in
Table 2 represent the average number of key elements correctly placed
for a key size of 20 with 100-1500 characters as a cipher text by using
proposed EOPSO compare with PSO,2-op PSO and SAPSO.

Table-4: The Amount of Recovered Key Versus Avaitable Cipher Text,
ition With Size 15 Using PSO and
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The amount of recovered keys using 1500
text illustrate in Table 5. The table shows that

characters in known cipher
the EOPSO attack was the

ra lon with size lln roved PSO
Amount of Cipher

Text
Arnount of

Recovered Kcy

(PSO)

Amount of
Recovered Key

(2-op PSO)

AInount of

Recovercd Key

(SAPSO)

AFnOunt of

Recovcred Key

`EOPSO)100 7.75 9.75 10 10

150 10 10

250 10.50 10,75 12 12.25

400 11.25 11.25 12.5 12.5

600 つ
４ 12.25 12.75 13

800 12.75 12.75 13 13

1000 ０
つ 13.25 13.25 13。25

1250 13.25 13.25 13.5 13.5

1500 13.25 13.25 13.5 14
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most powerful. For a transposition cipher of period 25 the improved PSO
attack was better than basic PSO of the key elements, on the average.

Table-S: The Amount of Recovered Keys Versus Transposition Size Using
000 Characters

The best parameters value of PSO, 2-op PSO, SAPSO [1, 38] and
EOPSO to attack transposition cipher show in Table 6.

Table-6: Parameters Value of PSO,2-op PSO, SAPSO and EOPSO to
Attack Ci

Parameter Svmbol Value.
Self-confidence Cl 2

Swarm confidence C2 2

Inertia weisht W 1。2

Crossover Probability Pc 0.72

Mutation Probability Pm 0.075

The maximum of veloci8 vr* 26

Number of particles in the swarm Swarm Size 25‐ 50

The maximum number of iterations Max-Iter 550

Figure. 4 shows the performance of EOPSO compare with PSO, 2-op

PSO and SAPSO. The EOPSO,as compared to basic PSO, 2-op PSO and

SAPSO performs better in terms of percentage of successful attacks, and

we need to tune various parameters of the algorithm leading to simple
program development effort.

Known C ext

Transposition
Size

PSO 2-opt PSO SAPSO EOPSO

7 6.75 7 7 7

9 7.75 8 8 8

9 9 9 10

15 13 13.25 13.5 13.5

20 16.25 16.25 17 17.75

25 20 21.25 22 23
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-2‐ op Pso
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Figure.4. Performance of PSO, 2-op PSO, SAPSO and EOPSO for
Transposition Attacl<

Figure. 5 illustrate the time comparison for EOPSO, PSO, 2-op PSO
and SAPSO to affack substitution cipher.
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Figure.5.Curvc ofTime for PSO,2-op PSO,SAPSO and EOPSO for Transposition

Attack

CONCLUSIONS
The goal ofthis paper is to illustrate the feasibility of using EOPSO

algorithnl as a cryptanalysis tool and better than PSC)and SAPSOo The

proposed EOPSO algorithm is applied to classical ciphers(substitution
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and transposition). The following points represent the important
conclusions:

1- The performance (convergence) of EOPSO is better than PSO, 2-
op PSO and SAPSO in both 2 types of classical ciphers
(substitution and transposition).

2- The time of EOPSO is larger than PSO, 2-op PSO and SAPSO in
both 2 types of classical ciphers (substitution and transposition) but
the difference is small compare with increasing the performance.

3- Using the crossover operator gives a good diversity to the
adjustment of PSO representation, so the convergence increases

with a reasonable value.
4- Using mutation operator gives a momentum value to the

adjustment of PSO parameters, so the convergence increases with
small value. Also it provides population diversity, therefore it is
useful to find the solutions.

5- The amount of recovered key in transposition cipher using EOPSO
is larger than the other techniques (PSO, 2-op PSO and SAPSO).

6- The instability in EOPSO is less than PSO, 2-op PSO and SAPSO,
so it is very useful technique in optimization problems.
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ABSTRACT
The global energy balance is important for Earth's climate. When visible solar

radiation from the Sun reaches the Earth, some of it is reflected or scattered directly

back into space as shortwave radiation and some of it is absorbed the earth surface

and atmospheric constituents specially the clouds. In the absence of clouds,

absorption iappens mainly at thi surface. The absorbed eneigy walrns the Earth's

surface, which, in turn, emits this energy at a longer wavelength. The aim of this

,.r.ur.i, is to investigate some components of the Earth's radiation budget over Iraq

for the period 1983 6 2005 . trrtonthly means data were obtained from NASA solar

energy meteorology project for four selected cities in Iraq. These represent the

nortfirn, central, *.ri.rn, and southern parts of Iraq. Results showed that the top of

the atmosphere insolation curves were smooth and have similar behavior for all cities

and its vilue varies from one location to another depending on the latitude of the

place. The results also indicated that the cloud has significant effects on solar

insolation during winter season. The results illustrated that the western region of Iraq

receives the highest solar radiations but receives relatively low downward longwave

flux.

INTRODUCTION
The energy that drives the climate system comes from the Sun. When the

Sun's.ni!y reaches the Earth it is partially absorbed in different parts of

the climate system. The absorbed energy is converted back to heat, which

causes the Earth to warm up and makes it habitable. Solar radiation

absorption is uneven in bottr- space and time and this gives rise to the

intricate pattern and seasonal variation of our climate U]'
The solar energy is short-wave radiation. Although the Earth also

receives electromagnetic energy from the other bodies in space, it's

negligible, compared with solar energy [2]. The incident solar energy
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(shorfwave)
atmosphere.
(longwave)

be reflected and absorbed by the Earth's surface or the

Earth's surface and atmosphere also emit the radiation
The Earth Radiation Budget is the balance between
岬
血
帥incoming energy from the sun and the outgoing longwave (thermal) and

reflected shortwave energy from the Earth. Therefore the radiation budget
of the Earth governs its climate. Knowledge of the Earlh's radiation
budget is based on satellite measurements frorn rvhich monthly mean

maps of outgoing longwave radiation and reflected solar radiation are

computed. Many workers have conducted research on the Earth radiation
balance, among them Kushnir (2000) [4] r.vho reporled on the balance

between solar radiation and Earth's radiation. Hausen et. al, (2005) [5]
who discussed Earth's energy imbalance and its confirmation and

implications. Trenberth et al. (2009) [6] gave an extensive review on
the Earth's global energy budget. Davis and Davis (2010) [7] discussed

the Earth's heat flux. The aim ofthis research is to investigate the Earth's
radiation budget over Iraq using satellite data.

, The Earth Radiation Budget
The Surface radiation budget is divided into dorvnward shortwave
radiation, reflected shortwave radiation, downward longwave radiation,
upward longwave radiation, net radiation. They are dominated by cloud.
The downward shortwave radiation may be reflected to the space
absorbed in the atmosphere and absorbed at the ground.
The equation ofthe Earth's radiation budget is given by [8]:

(7- A)Esun= Eatm+ (1 - Asf)Esfc
. E or- = ealTl

Erf, =ε o σ守

(1)

(2)

(3)

where E",, is the incident solar radiation (the solar constant), I is albedo
of TOA (Top of atmosphere), E ,, is tl.re energy of absorbed in
atmosphere, E a is downward inadiance at surface and Ayg is surface
albedo. o is the Stefan Boltzmann constant , €a €o are the emissivity of
the atmosphere and the earth surface respectively. Tn and To are the
temperature of the atmosphere and the earth surface respectively. and
This equation implicitly includes scattering and multiple reflectors
between the surface and clouds. Usually the incident solar radiation and
TOA albedo is measured by satellite measnrement.(ERBE) [9]. The
reflected solar radiation is the product of surface albedo and the
downward solar radiation, the surface albedo should be determined. One
method to estimate surface albedo is the minirnum albedo technique.
Because few locations are likely to be cloud-coverecl for an entire month,
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the minimum albedo is likely to be represent the clear-sky albedo. It can

be calculated from nalrow band AVHRR observations [10]. The

downward longwave radiation is mostly from the atmosphere. It depends

on the temperature and moisture of the atmosphere. The water vapor and

other gases, aerosols absorb some Solar energy and emit some longwave

radiation energy computation of downward longwave radiation from the

atmosphere is difficult, even when the distributions of water vapor,

carbon dioxide, cloudiness, and temperature are measured. Some satellite
measurements like TOVS estimates downward longwave radiation. Little
longwave radiation is reflected by the surface: natural surface emission

is dominant. It is also difficult to measure and define the surface

temperature especially vegetation surface. To combine the above four
components makes the calculation of net radiation at the surface. This is
not accurate because the errors in each accumulate. So it is developed the

research to use some satellite measurements-NOAA, GOES etc. [11].

Methodology
The averages monthly means of daily values for solar insolation at the

top of atmosphere and at the surface of Earth were analyses for four
locations in Iraq representing the north (Mosul), center (Baghdad), west

(Rutba), and south (Basra). The data were obtained from the NASA Solar

Energy Meteorology site [12] for the period 1983 to 2005.

lccted citiical location of the selected cities

City Lonsitude (oE) Latitude(°N)

Mosul 43,08 36.25

Baehdad 44.39 33.33

Rutba 40。25 33.00

Basra 47.83 30.50

RESULTS AND DISCUSSION
Figure I to figure 4 illustrates the results of analysis for the four cities.

The results show that the behavior of all types of radiation under study

are similar for all cities.
It is evident that the curves top of atmosphere solar insolation are smooth

and reaching the peak values during the month of June for all cities. The

effects of clouds on solar insolation is obvious since the clear sky

isolation is higher that actual insolation for all months except the summer

months (June, July, August) and September. The downward longwave

radiation flux values are higher than those of insolation and generally

values during summer months. To see the variation of the four

components of radiation budget from one location to another, each

component was plotted alone for the four cities. The results are shown in
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figures 5 to 8. Figure 5 reflects the effect of latitude of the top of
atmosphere insolation, i.e.. southern city of Basra receives the highest

insolation while northern city of Mosul receives lowest insolation. The

cities of Baghdad and Rutba receive the same amount of insolation since

they are located on the same latitude circle (33 "N). Figure 6 illustrate

that Rutba receives the highest clear sky insolation followed by Mosul
city. The variability in Baghdad's curve may be attributed to the

attenuation of solar radiation by suspended particles. Figure 7 shows that

the insolation follows similar behavior to that of clear sky insolation.

Figure 8 gives the downward longwave flux for the four cities. It is seen

that this components also depends of latitude but in this case the flux for
Baghdad city is higher than that of Rutba. This may be attributed to the

fact that the albedo of Rutba is higher that of Baghdad and therefore the

desert land of Rutba absorbs lower radiation than that of Baghdad.
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CONCLUSIONS
The main concluding remarks obtained from this research is that Earth's

radiation budget over Iraq varies from one location to another depending

on location (latitude), nature of land (albedo) and pollution. The results
showed that the western desert city of Rutba receives the highest solar

radiations but receives relatively low downward longwave flux.
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http ://www .noaa.gov I .

12. Surface Meteorlogy and Solar Energy.
hffp :/eosweb. larc. nasa. gov/sse.
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ABSTRACT
The experiment was conducted atthe fleld es Of BobAIsham City in Baghdad during

the growing season 2012-2013 to study the effects Of cytokinin(Kin.)cOncentrations

and levcl of potassiurn fertilizer on the morphological and to detel11line some ofthe
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was accomplished as acompletely Randomized COmpletc B10ck Design R.C.B.D.by
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more effective by treatment.of CytOkinin and pOtassium fertilizer compared to thc

others ofactive cOmpounds.
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E India-Ludhiana, Puniab K Ш lahabad District,U.P.
F India-Kaul, Haryana M Iraq-Twatha
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♂脚し型ル咄%いメ1  裏りi霊メリ翻`1`10`4`3`7`224に メ |メ

|ふり́
。28`13`35

い J61」 (J』出 /ιL)甲メ こヽLヒ ♪ゝ メ %50 Jlとしりlひ 3υ」1亀」 AMMIc小 `:2-JJ、
2009げ脚 出い 8 JJメ |」 Jl」ljJIひ びlヵ

メメ%50」ltしり|ひらJ口 l

Source ofvariance D.F. S.S, 4ヽ.S.

Genotypes 60 10690.3 178。 17*

Location 7 35808.7 5115.52*

Genotypes x Location 420 310931.0

PCA l 66 11694.0 177.18*

PCA 2 64 9025.0 141.01*

PCA 3 62 4388.4 70.78*

PCA 4 60 3214.0 53.56*

Genotypes x Environment Residual 168 2609.5

Total 487 77429.9

("S/め 甲井 二 L
Genotypes 60 228.96 3.81*

Location 7 4010.98 572.99*

Genotypes x Location 420 1531.57

PCA l 66 654.30 9.91*

PCA 2 64 538.30 8。41*

PCA 3 62 173.44 2.79*

PCA 4 60 86.71 1。44*

Genotypes x Environment Residual 168 78.79

Total 487 5771.52
0.05」L=1`井 工・ ヴJL。 *
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3.54 73.87 つ
４ 4.75 81.37 1

4.98 86.25 5.80 78.50 2
4.96 87.75 34 И

， 79.37 3

5,07 82.25 5.52 80.12 4
4.92 86.25 5.63 85.50 5

4.62 85.00 37 4.92 84.75
4.81 88.37 4.30 78.50 7
3.47 88.75 4.21 91.00 8

4.16 86.12 40 3.95 89.37 9
4.22 89.37 41 5.90 81.25
3.47 93.62 42 4.27 89.62 1

4.42 93.00 И
十 93.12 2

4.03 90.12 44 4.86 82.37
4.87 90.00 45 4.94 90.00 4
4.39 86.12 46 86.87
4.60 91.12 47 5.25 89.87
3.79 92.37 48 4.79 86.62 7

82.50 49 5.39 91.12
3.21 88.25 50 4.42 84.50
4.64 85.12 5.14 90.75 20
3.14 77.37 52 ハ

υ 90.00 21
4.53 93.25 4.95 86.25 う

４
う
４

4.27 89.75 54 5.22 83.50 う
ん

4.38 89.37 4,99 74.62 24
4.24 94.00 5。 14 84.87 う

４

4.16 88.50 57 ′
十 89.37 う

４

3.19 94.50 4.49 84.25 27
‘
９ 89.00 59 4.90 82.37
3.78 87.75 4.65 84.25 つ

‘

3.02 88,75 61 4.12 88.25
′
” 90.25

8.58=メ」%50
1・90=(り1ふ/出)c卜J▲

LSD O.05

(り
隆 /J3)相」| メ」%50

`町
JI夕3 (」

ふ /ユ)出国 | %50

"」

色晦JIシリ

7.21 91.26 G 0.79 89.90 A
10.02 79.32 H 5.59 74.44 D
1.66 97.41 K 4.51 78.98 E
2.26 99.50 M 4.40 83.08 F

3.13=メ」%50
0.69=(」ぶハ/Jり 品 L

LSD O.05
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ABSTRACT
Urine samples frome 70 patients with urinary tract innammation were collected from

urinary tract infectiOn patients during the period OfJuly 2012 to November 2012.The

bacterial diagnosis depending on cultural and rnicroscOpical characteristics Ofbacterial

ceH and biochemicaltests were done using the AP1 20E system.The results diagnosis

was30 isolates Esc力 θ″Jθカメα.θο′′.This study airned tOdetect the biofllinproductionby

二θο′′using Congo Red Agar(CRA).The results shOwed that 27 isolates were bio■ lm
production and 3 isolates werc non biofllin production and the inhibitory effect Of

honcyusing standardwen diibsion methodagainsC. θο′ihoney samples were tested
using four concentrations100%andwere diluted with distilled water to get(75%,50%

and 25%w/v).The high inhib10ry effect of concentradon of thc hOney samples was

(100%W/V)ShOWed higher inhibhion zone on ttεο′F isolated.Also study resistance
isolatesll Co′ ′toantirnicrobial,The results showed that isolated ttθ ο′ノwere rcsistance
to Ampicillinand Sensitivity to Gentanlicin,Ciprofloxacin,Arnoxicillin,Norfloxacin.
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Congo Red Agar method(CRA):嘔 ユ elヽ
&1・Ⅲ

J∴=LL吐 Eεο′′リメ 曇 L"ヴ ♪ 」[12]辱LJ♂ |～ 脚 |「 1^‐tJ

許
～
JL 6■|。■ 〔́にυうりLL 24,呻 Ecο′jぃ 6ンこ― 山工 |`BiO■lmヴメ」|

ひ日 |とL」 lJ lヽ lヽc■ Lル ■ 37■|ヽ)メ胡 lcOngo Red Agar(CRAい J
い ■ 10`SucrOseぅJ脚 |ぃ ■ 50`brain heatt infusiOn broth(Oxoid,LIK)
CongoRed  メLメ| 

…
 ひ。 ■ 8`agar No.1(OXOid, UK)」KYI

苺 。156」 F° 1216」月 6-メ い占 リメ鋼 |,日|い メ ♂ indiCttOr(Oxod,UK)
をL24も、出F0376り |ジ 4`｀り■6、Lツ |(´ 1ヽ・・ へ

`

16



2014`2。■|`25ヾ Jヽ 4rJ^-X*ll aJ.4l-

Bioilm勺舅」|`こじ如 4選口I Ecο″ ハヽ メ c夕)出dlメLJい▲|
メ■J∴1'|≒ユがヽttJ

The agar diffusion technique(well diffusion method)
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|ズ贔
`´
lL「 |【・ぃヽ ‐メ郵|い刈

～
x轟 ぅヽ り」|り1こ  ^(多 国ス1と |いJ卸 |

重蹴 甘 蛸 漁 慾 19m)L」
許 Metallic g∝ n山∝n

〆、1〆 _⌒こ」MacConky agar上“J許Congoユ、口J clcEσ。′′Lメ輿
`ツ
_丼 こJう 工・Api20 E F山 FIヽミ1,ぃぃ孔」1,パく,ュJI

cLIひ 醜いリユ `F°376J♪ ヽり≒J tl… 246」 ← ^■ JRed Agar(CRA)

ぶ旨濾 3慾嶽‐ミ 、間
=:織
占翠」～メ|…こ】い国rl(ポ:,d鋭器電:鞘凛留,粘竃
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&-rl6-.xi-l ;$tLi-.,
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一

"J'Red Escherichia coli u biofilm i*,lsll{.}bylal$:l
(%)4u".ll i+-.ill €I..lrJlue fuJrill i'+^iiYl aEil
(e0)% 27 l+Ji-ll i+.'ie)J Lrjj.

Positive (black colonies)

(r0)% 3 4+ii" J*e
negativecolonies)(red or pink

＼
　
、　
手

18



2014`2●●」|`25螂 |
/g '-ii*ll lJr X+.

:l-rJS^i
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(cRA)
Congo Red Agar (CRA)f-:control'oJ-L+Jl Cg;Ji 6Jj€ ;B
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し

あ J`ル |じざ 応 ダ
岬 脚 1袖り・JEs“″た″αω″い

“

ひЫommヽメ IⅢⅥ♂
"幽

|

:蠍端請L酬
=批
拓ぷ ぜな 」脚

げ撃 lcりLよ 劇 εο′′。EしⅢ ¬ ¨ ‖り撃 ツヽ|ご国 1山メ |`りKYIメ |～井
脚 喝ユ|メメい J%100メ携出』 Ll¨ 山Yメ |とぃ国≦」̀ hvitro♂ |

壺 %(75,50,25)`メ リ|メ |メ I LI。 (9)。メ ムL“ 暉 LJ■ Jl ・JJ」1事 山
yメ

|

ル IE.cο′′6b増_メ |`´ lLrl`(2)JJ■」|♂ c島´ 墜 1占 型 し εο′たパ Ⅲ
l.いヽ
Ⅲ い

り出 1出KJ%loo― |メ メ 年 コ 1・ “ヽ メ 【LKり (36)mmひ JL脚 ヽ 螂 |」輝

～

″ 区 ♂
|メ1許 mm(28)J(29)J(30)ひ 25%J50%J75%メ リ |工 Ll'lJ

立 rrm(10)小」じ事 1井 ぴ|はこ|』颯 σο′′2bこεο′′4oロメ I LI`(2)ぴコ |ぃ
50%J75%J100%脚 メ |メ|」出 蜆 lσο′′4」脚 ■却 IJ嘔I LI%25メメ |

Eθο′′2b」メ I LI`。(3)ム」 |ひ

～

メ ヒ卸 |メ|」こrrun(25)」 (26)」 (33)出KJ

(17)J(20)J(31)色3Kり50%J75%J100%― メ |メ |ヽ
い Lヽ 1｀JりLLI【 1́=1、ム

.(4)小出lξ‐メ区♂|メ1許 mm
Д `11ミ  ^11  ιゝ月嘔」  | ί1ヽ 14ム」l●Y」口IL,1鷺 メLI:2‐あ、

Bacterial
isolates

1007ohoney 757o honey 507o honey 25oh honey

Zone ofinhibition fmnl)

EcO″ 6b 36 30 29 28

Ecο″5 35 34 30 30
El cοJli∂ 35 30 28 25

Ecο″15 35 27 25 23

Ecο″ゴ2 35 31 30 25

Il`0″ 5b 34 30 30 30

Ecο″2 34 25 25 20
ユω″″ 34 30 20 14

ユ cO″ IJ 33 25 20 12

Ecο″イ 33 26 25 10

Ecο″∂ 32 22 25 0

Ecο″6 32 25 25 15

Ecοli2イ 32 27 20 20
EcO″ 2b 31 20 17 10

Ecο″rθb 31 ξ
υ
う
乙 22 0

EcO″ 9 31 24 20 0

Ecο″f 30 30 28 25

ユ cο″ゴ6 30 25 23 22

Ecο″26 30 30 20 15

Ecο″ 12b 30 30 24 0

Ecο″II 30 28 27 21

二
`ο

″7 20 19 15 12

EcοJli f7 20 16 0 0

Ecο″3θ 20 19 0 0

Ecο″rθ 25 0 0 0

Ecο″ノイ 15 0 0 0

20



2014`2● 」ヽ|`25 1ヽヽ ^ll 4r-*.ii*ll aJr:l+"

二θο′ノの 4」脚 よ』■興1沸L～ ,:2¨‐

二θο′/」)」 出』即 1鼻し こ島夕:3‐ふ

21



〆く
　
、

LrJ.i 
"J' 

&! slti$lJ$tlll-ltsEscherichia coli ti;E!r.Ji. ct BiofilmL,.pll i+,iEyl 6t3:l ge rilsll
&-r -r 6-rr-l -rl+ 1t-i-,1

E.coli2b djJl d*X Ll,ftlldtg^ e-J:4-JiS"i

Lriil at)-r 0. ! i$l ;-,f t-i-1. Ol* eli UIr LJ'-,-ll -,r$-,., .lj t-lS +:i ellS r..t. e!r*,,
J..,,ll ui t,lc . cLJlt j-6Jsll , 4SlCl -,,S- e+ 1I...*X iF#jl *tjJs^ll tLc dt:{.LAJ^.r

fJ;rJr.-ll , p3+*E;Cl r p;r+-JSl ) d- g.:tJl_9 drUJ.Qdl g. ir*,,13 a-c ,.+- & ,JJ.-J

Jl ijr;l . {i-l-,Yl+;r,pYl .1:1"=!U L"4i!t; Olt diJl Oi t-S ( jpri":t , -,1.g-ill ,

&l- tU+!t d--^-i3 di-,,-ll O- s9 +j.l &LiJ-lr
crL.Jjill O. +Jt ge )1,;i ( tannin , anthocyanin r xanthophylls ( carotion )
ji1 -.1a'+"'<3i 6>! Ol e+- ( amylase . diastase , oxidase . catalase ) c}5. ++rtt

ciLJJSJ.ll .' .' d,-,',Jl ,si JlJ6:*,Yl 6J6=i & -L*,1 gsll U++3-1q4Jl ''l "'<-r-,# 4F
J c:jl+ 6*, 54.1 : rVo/o (20 - 18 ).+ ol,:rS.ll 'U q9JteJ-..,ill OrS3 ft' dSi+.
,,J' gJ-J 6:Ul JS-ll Ll di.,,,ll O. LiJiYloE3S^ll sr# 4$.r3^llir^.,lllt^l Ort'- 21.7

. [15]']cl 'Jrsi,.ll rlll,rJc g;3i.; Y-r 6.;, S-Jl

,.j !t..i k>-, j,",Jl ;,-s, Oi Jsa L"S ++ll ,f9Fll .$.;. g r.J.,,,-ll ;3! gl gfu,
,tF: gJ*-ll cliill ,JS.l3l*J+ 14 ijcl--b3i tJ-iSJl cl! i! tr:--l ol13-f;.ll eLc[il -r",S
!l.i=ll ,rJl 6.rl q!.,,J! ,l'r'r..,i iJl. ;tO1u# o+- ilJ'6!^ll; !g*ll crl.:t-:^l 1J-1* dli
et":,ill dbS.&3J UJfS+ll J.J 

"Jc, 
arr-i."Jl dJl Jib DB Lr q$-ll (3lJ--:-o JJjSi,Jc

cJY)-J dL.,,Jl qJ 6tr-ll {lil.ill rl3Jl o.u 6l-,.,i1 cDi cl.d]]i-l C:>lt drLl.-l .J,JJi-Jl
9 ' il(o J;eJ tl*,;c, .o-+r eB y g:ll iJ...ll d;ilAlJ$ir. c,l"taflY arr.'*ll ! '.:+<.rll

e.,l- q$=ll crli--:.I #t-*lt L:& .'.' i.lLi 6lrtS 4l"s Dii,-r^ L-i-Fll cJ:r; ju
trlrt*:^l 6L."ll3 l(l<.li dt .+J1rlt a+^ic,)l ,slJ(iiJ 4j,.:dl #llX crlrl;X j-+
i-,rU t*l; JEj 4J,-iJ,i Y al,",,ll Oi L"S .k;b oL;3L U jS+]l o.:a [6.o-91-i3 d-d\S s.3]l o+Ji-ll

* ost-i.lt jk+ll ,;a LJ..-ll UG il-. t1$lCl .1. La;c.j U-':lX :1--:.ll dlJl J$i: .

d'..-ll ,lJi-Y jillL l;)till .e,"r Ll.ri'i, dJLl-dlYl ,JJU JSl+_r /gJE.lllU)ill \.i116JJt
j-dKJrll -,,tu -r j-6Jsll -,,S- ,-* 80% - 70% U 6:l-r. e!-rfuJl u. a.,.I" Ul ar."ill ,Jc
gJ.o'i ,o'.r-r dt-n:t LJit ,+ d^! d-,-ll 0U 4IE 4.s+ Lr fJJ-UCl 6:L :.9s.3j 4&+ LJ.
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仁」、ハミび 出』 ψメ甲IJ・ ス̂n上国 |ひ■ .[17]。 |メ|・ゝ ヒキ ヴ,りy
乳.りj出し ヴぅメぅツ

IL=ヽ 州|こLJb JS‐出山1よ ^い ご口 |・|卜 L■ しメ IJヽ 41く‖

ひトリメメ 1鋼ポ リリ J」 J́メ|`_■」|´は lJ(aw)ひ口 |`工」 し PH JびJこミJJ

■墜 ´ IJメ I JIジメ申 |」 ス̂‖ 」L」IJ[20][181ぃ が ‐ り` 出≦ `[19][18]
ぶ ぃ に■ L日 亀x仏_"甲κ 挙 ぃヒ争 り Jメ|ふ 1・ いL`占」|♂ 1-国 |

ひ` メ」|ごトメしThin LayerChromatography(TLC) 3ヽ1Ⅲ岬|♂ |メ」メメ
Polyacrylamide Gel Electrophoresis(PAGE)ゃ Lメ| ♂メ F)いい
。 High Performance Liquid Chromatography(IIPLC)♂ |メ」″Jメリ
ル ツ1諄JIJ lipids● メ 」し fatty acids■ 」lcヵlど、り|。分 り IJ中1壺 [22,21]t41

ヴ州 占
」 |●I JIタリ出 山り巳し`却 1占」 |び asCOrbic acidsしか oLJ amylases

navonoidヴ メヽ JI J・ ^‖ ●b.[23]→ ヴメ奥 Jヽ スハ`|■
」夕 J lysOzyme許

.[24]出」 |び 。,メ pinocembrin

こ」
亀ノごら,■ 申

|」 ス`^(5)。い4おε力θ″たみた σο′′ Jヽ興 山V_丼 もJヽ “ヽ :´ Lり。

●メ LI出、り.[25]び り」L♂ ご国 1亀υLJ Llム釧 1lLヽ ^Jμ げい J:た Ⅲ Ⅲい YI

二酬 1冨|なぜよ輩」:lЪ嵐鮎嵩T騨
ひ c脚 亀 L、 出 KJ.♂|メ|コじ %(100)｀

“
り ampicillinJ・・ ^11押しなJL

たL出   NorfloxacinJamoxicillinJ   CiprofloxacinJ Gentanlicin山 |」 ヽ・ ^11

.[26]“こ壺ご国|ふ」%(20)(30)(35)(40)

もメ」1出ロニ ^‖ ひ さ」 Ec。′ノ出V井 亀J日 勺」口 |ぃ」1:5‐榔
A:mpiciHin,GEN:Gentamicin,CIP:Ciprofloxacin,AM:Amoxicillin,NOR:Norfloxacin

resistance

２０

００

８０

∞

４０

２０

０

lld resistance
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LR‐115

3J」゛Jュ挙絆 |夕 |`2り_■卜L占 |`lι lLよ」芭ぃ
。,コ1^≦―

～
)」L」 1亀ぃぃ 11

Jメ 1占月 6Jb― い 」メ釧 IJ Pメ」16り 1うJ3`l●
2014/1/21‐ l」メむメ‐2013/9/30`)ヽ 出ヽ″壺むメ

ABSTRACT
This research ailns to deteillline the radon concentrations in different samples ibr

cemcnt rnaterial using the track detector LR… 115。 Where in the induction etching tilne

and the relevant etching tilne were evaluated,30 1nin and 100 min respectively,Inore

ovcr the etching track factors were calculated such as(VB,VT,V,η ,Oc)aCCOrding tO
optimum etching conditions(nOrrnality 2.5 N and the temperature of etchant solution

60° C).The Obtained resuLs were showed thatthe detector have efflcbncy above 50%

towards alpha particles, 1lrthcllllore it was found that the radon cOncentrations was

varied bctwecn the local and exported samples.

Keywords:】Detector,LR‐ 115,radon gas,ctching solution
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ABSTRACT
The study effect ofatinospheric parameters on thc comfort ofthe human consider one

ofthe rnost important studies in atmospheric science,such differcnt atmospheric factors

affect on the colnfbrt or discomfbrt of human as weH as affect on human health and his

ability on work。

This rescarch ailns to explain the relationship between atmospheric parameters

represented by(Temperature,Relat市e Humidity and Wind Speed)and the cOmfo■ of
human in the city of Kirkuk by using data■ om lraqi Gcneral for meteorology and

seismologic obseⅣ ation for period ranged(1971 to 2007),in add■ iOn to applying
equation of Temperature― Humidity lndex(THI)and equation of Wind Chin lndex

(K).

The results appears that the months of Summcr season(June,July,August)are

discomfort months fbr human because the increasing oftemperature, howOverthrough

thc use ofheating devices and wear heavy,and the months ofWinter season(Dccember

,January,February)are alsO discomfort months for human bccausc the decreasing of
tcmpcrature,howeverthrough thc use ofair conditioning to avoid thc high temperature,

while the months of Spring season(March,April,May)and the months of Autumn

scason(September,Octobcr,Novembeぅ are Variable between comfort and discomfort
for human.
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ABSTRACT
In this rcsearch Chapman theory for ionization production in uppcr atinosphere

(IOnOSphere)have becn tested at Baghdad chy(Lat。 33.3° N,Long.44.4° E)the height

between(250‐ 400)b in the ionosphere is callcd F2-layer which has chosen to test by

using hourly critical frequencies from ionosonde type(IoP・ S・42)which 10Cted at AL.

Batanee station at Al― Jadiryha for years(1989,1990,1991,1994).Results of this

research  have found iom the monthly  critical frequencies and Zenith angle of

Baghdad city.That F2 Layer didn't fo1low this theory as wcH as during day tirne and

at high solar activity.and during winter seasone,While this Layer inay be follow this

theory at night tirne.

L:)1::`"!|

翼軍淵酬ゴ謝
=だ
淵世汽織揮罫豪趣ひ」ガ」夕Ⅵjい げヽメ 1凸 。`メ ■日||

ご出レ」(1989,199o,1991,1994)●い』 もり`国|び 岬́14-♂ ごlメ1(IoPoS。 42)と」
が りF2‐■■よ J■

～
」袖日に…1■Jヵヽメ |● |う。メもυ脚 |■リユ」|ドぃ りヽ興 |

ふ Jい ♂ ,日IJtt JゝJJ口|♂ |」劇16メ dゝJり甲lJゝ J」|』≦もJ口|ふ
.コ oいい _ヽ声が二Jび」い 甲 1

釧 露 1式 だ パ |ボ
|ふ

ザ |;ぶ 』ピ Lポ ぶ )」分

壽 り[1]～夕Jり|●いメ IJ島|ル メJ●|び■ ■→|`い≦ J工L」 6ォ ●LJメ lJ

Ⅲ ″ い
な■ ぶ こ
LJJ■ JJ図 1ゝ亀国 1許 国 ^1と |ロユ もェ JIメ ロ」Jゝ |

F2臨 が ■ 」 IJいIJゝ げ出 ♂ IF■出J Es■■JE■ ■JD準 ひ り´ 夕
|

♂年 い ♂|・叩 IⅢひ許 |■」メ 1亀
“
●もぃ́ 甲 |ふ _メリ,Fl

(́400■ 20)酔いL」静りいふ 1沖瀕●リメ |(106… 105)■Jメ |ゝい
“」井 L(EUV)1・ ∴ゝ 1菫J Appbton Layer oユ IⅢⅢ

…

J´ リツIⅢ 6メ
♂ ♂16‐」甲 |ひ J θ2いぶJゝ 1山 |りЬ ttL"亀J"ルメ(100‐ 10)ヽメ
p]山 ゝ ^lYIひ ぃ 残 ´J‐ 叩 1・』 J「 宅 国 Jり■ J刈

“

h6り」層
～

L

静‐c耐く・J"もⅢ l■日|ふ ≦り́ (250-120)ぃ (F)a■ こL」 こ」カリ
」 J民1井 凸国し尊」リメJJ出 山Ⅵ・ハlY(SW)`夕 轟 |●ぃ´ lし (I・IF)もりJ」1山いメ |

け
j■ め」IJ)は Liりい IJ〕旭、し ナ塵LJ～夕Jり|● lυり lo≦じひ

“

L3KI Fl llヽ L

山L」 許 甲 井 |い 1う略 りF準 ひ・JJ準 亀兵 σ D準 J事 3ン 評
。00+,02+,0+)い ムふ´Ⅲ ゝ」も Ь

Fz- Layer F2¨ 1摯

…
出 渉レoJS」 6ム饉■|メC lllLひ JF準 ひヴ_押 |・メ I F2え■ 昴

。t4A辞」 許 0り｀ も釧 |ゝり|ムリ饉 メ■ Jぃ りし ■ JJ国1亀厖 凸格口」メリ|ぃ
山ヒ」 ひ

6。し 出≦ (F2)●脚 も j」1亀К メ IJ■卜 JIジ典 J♂メ |もリコ |。 1

J113:00な 国 1伊 げ ムメ さ典り」 鋼 |■メいJ♂ |工 声 ♂ 1出 メ
。ご」|■メい15:00

く
υ



J■
～“
諄

…

」,VF2枷 J卿■ ル` メ■ |

♂′ 」` `

JXぃ ムJヨ ||ゝ 出 J ttJI“ メ |ム井 辞 L♂ 山‐ Jハ 」 |ムJヨ |。2
♂
1出
"中
」 ,国 |′ |・ ―えJXJ脚 1亜Jひ (F2)叩 ■ リメ ツ1亀国 |が

受 社 J劇 |´メ 1与Lひ 場り |`"出 ムξ い し 。[3]Ⅲ」 ld』 ひ
01響響 出さJⅢ 」 ld五 ♂ メ |`勇 (F2)準 ♂ JtJI J:Ж ♂夕 lゝcLソ |

増J_1出 由し」し 山L_メ|■遍 ´ 」 歯 メ ■夕 』」 .もぅメ ぃメ ●りSけ 週 |

刹ユ6メ♂」‐1出♂脚洲 虚阻|:躍|ゴJttdl JLひ中過̀ひ」J国ソ|こLソ 16典 _
ヴJ劇 |もJヨlt‐リムJヨ ||ゝJ.Ⅲ」 lι』 ♂ (F2)左■ ♂ む口|■L…
」」 |。メリ|■ ヴJO+LI｀ メ も も●L夕 |じLい |メ」中(F2)社■ |°ゝ jtttJ

.[5][4]Ⅲコ|ふ ♂

げメ」|夕算 |‐ 2

●いいも井
な
“
,c≦」 鐵却|も|コ |ム

Llヽ
ψ
L国 |●メ |も 1鋼 ひ 【́い・・ J♂ |●い い ■勢 拠

0いい ♂ 油 が口 lk=LJ♂ |ヽメ釧 ふ パヽ・ lJ亀|リ ゥぃ メタツld」■ メ 出 ご し ぃ
い」げメ びし

“

」JⅥ 叫 許 夢 口
J≧ 酬 ∴

(メ

駕
6ヽしヽうし 挙 」4,こLリツ|ぼ しリリ“

J34К ヴ|(expOnential)ヴ _NILE烙出彎 。1
■じげいこ螂」げ

(plane stratincation)ヴ」JI■コ |ル IJ・ メ 、メリい |.2
う口 1山い ‐ メ jぼ 中 い じ撃 劇 |とし 瑠 lc´L^lJ。 3

(鱚→ン
」I JJLllジ oLり ひメ |こ饉 ツ|●|ジ |にL毬 ψ l.^1^YIムL。 4

1lL、 ^♂(q)●LJツlcLIJ ・ヽ ^ul.・・tiコぅL JIJLメ 山い メ |ふ 許 J^lr ylJ

Ⅲ メタツ|

exp (1 - z- Sece-' ) (1)

:●1年

Z=宇
(Reduced height)」脚 |こLリツ` じ製リリ

J`も 。メ ε げ
=」
|●メ し

、ヽこ んmOこ LりIG二 ♂ Jメ 』ゝ |こLコ J ・ヽ ^_メ1榔 9mO
.びり|

6』

`ZⅢ
めJS hこ |ヽ コ」1山し饉υゝ IJ.り 亀ゝ 」c井コ IJ鶴..1

q=qη30exp(‐θ~Z) (2)
もり■‐ zユス薇oメもL立 .2

〓９一蜘

q=qmo exp(■ Sec e―Z)                    (3)

:ヽさリエ しメぃご」|●」藤 t・立 ctLゝ
uJ、 _^じぃ≦1占J二 1ヽ「 」二|ム日出|こ出 リツ|・ 3

Z*:Ln sec I (4)

壽 (4)J(2)J。日 |ひ

(5)9m=qη10COS χ

52



2013`2●ユ」|`24ヽ 1ヽ ^ll ,* 
"=ii*Jl fJr 4l+.

●に‐

こLtt」、_^_パ|メ 9m
モヽエ c=」|●」■t4工 cLtt J｀‐̂_パ|メ qmO

"」

タツ1凸叫 ξ 凸LJ'lcLIも 越 げ興 |ノ
“
(5)J(4)ご脚 うしコ |● |。4

・V e1 0t却L●」国 むム
“
`叩
|ふ CSK Iも |マL亀 y」IJ盤JJ

ルロ|♂ |」崎ハld口 |
F2Ⅲ」Critical frequanctsヽ メ |● |う。_メ年L凸しい 1`ヽふ|ゝ J.、ミ■J

´
J(亀却 14出く。101こメ14・ 。3“

“
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