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INSTRUCTION FOR AUTHORS
The journal accepts manuscripts in Arabic and English

languages. Which had not been published before.
Author (s) has to introduce an application requesting

publication of his manuscript in the journal. Four copies (one

original) of the manuscript should be submitted. Should be

printed by on the computer by lasser printer and re produced
on A.4 white paper in three coppice with flopy disc should be

also submitted.
The title of the manuscript together with the name and

address of the author (s) should typed on a separate sheet in
both Arabic and English. Only manuscript,s title to be typed
again with the manuscript.

For manuscripts written in English, full name (S) of author
(s) and only first letters of the words (except prepositions and

auxiliaries) forming title of the manuscript should be written
in capital letters. Author (s) address (es) to be written in small
letters.

Both Arabic and English abstracts are required for each

manuscript. They should be typed on two separate sheets (not
more then 250 words each).

Figures and illustrations should be drawn using black
China ink on tracing papers. Two photocopies (Plus original)
of each diagram should be submitted. Captions to figures
should be written on separate papers. The same information
should not be repeated in tables unless it is necessary and

required in the discussion.
References should be denoted by a number between two

bracket on the same level of the line and directly at the end of
the sentence. A list of references should be given on a

separate sheet of paper, following the intemational style for
names and abbreviations ofjournals.

Whenever possible, research papers should follow this
pattem: INTRODUCTION, EXPERIMENTAL
(MATERIALS AND METHODS), RESULTS,
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letters at the middle of the page. without numbers or

underneath lines.
g. The following pattern should be followed upon writing the

references on the reference sheet: Sumame (s), intials of

author (s), title of the paper, name or abbreviation of the

journal,'volume, number, pages and (Year). For books give

itt. author(s) name(s), the title, edition, pages, publisher'
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place of publication and (Year)'
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,,Interleukin-5 Level in the sera of Iraqi Asthma
Patients"

yacoob Y. Al-Rubayei r,Batool A. Al-Haidary'& Wul"'a E. Jasim 3

2006/6/25:岬 IJJむJL

Key wordsi Asthma,IL‐ 5,ELISA,ROC

ABSRACT

20061114 :tr1Jl p;rii 6lE

Asthma is an anaphylactic hypersensitivity reaction. It was

denoted that many factors play a role in its pathogenecity such as

cytokines. One of these cytokines is IL-5.

The level of IL-5 has been estimated by applying ELISA technique in the

sera of 94 lraqi patients with asthma in comparison with 4l acute non-

asthmatic bronchitis cases as a patient controls beside 30 apparent healthy

controls.
This study showed highly significant elevatation of IL-5

concentration in the sera of asthmatic patients in comparison with control

groups (P< 0.001). Furthernore IL-5 test proved to be a perfect test for

asthma cases and distinguishing it from healthy controls with a high

sensitivity (97.1%) and 100% specificity while it's accuracy was (98-4%).
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'6lnterleukin-5 L,evel in the sera of lraqi Asthma Patients"
Yacoob Y, Batool A. & Wala'a E.

INTRODUCTION
Abundant evidence now exist that astlunatic pfirnary

inflarunatory lesion consists of accumulation of CD+4 Th2 lyrnphocytes

and eosinophils in the airway mucosa. ThZ orchestrate the asthrnatic

inflammation through the secretion of a series of cytokines particularly lL-
4,lL-I, lL-5 and lL-9, in contrast, Thl associated cytokines such as IFN-y

induce protective effect Il ].
lnterleukin-5 acts predorninantly as an eosinophil-potetic factor

and contributes greatly to eosinophils production and activation in vivo

tZ) Considerable evidence from experirnental anirnals and human

asthmatic indicates IL-5 can also modulate the survival and inflammatory

activity of eosinophils and may play a crucial role in the pathogenesis of
asthma [3].

It was reported that IL-5 binds its receptors. These receptors are

expressed on small number of inflarnmatory cells, including Eosinophils

and basophils. This step triggers a series of IL-5 responding inter cellular
protein phosphorylation events that promote the accumulation of cells in

the target tissue and the release of inflamrnatory rnediators that contribute

to tissue injury [2].
This study is a nail to estimate the level of lL-5 in the sera of

patients with asthma in comparison with apparent healthy controls.

MATERIALS & METHODS
One hundred & four blood samples for asthmatic patients have

been collected in addition to 4l non-asthamtic bronchitis patients as a
patient controls beside 30 apparent healthy individuals. All the patients

have been diagnosed under the supervision of consultant committee in Al-
Zahra Center for Allergy 8L Asthma. lmrnunoglobulin E (lgE) and

Interleukin-s (lL-5) have been estimated in the sera of patients and conrol
groups using ELISA method {according to Diaclone Fleming Co. Kit
instruction , France).

All the data have been analysed using Sernirnov-Kohnogorov
test showed a statistically significant departure from nonnality and

ANOVA (Kruskal-Wallis test) for Total serurn lgE and lL-5. The validity
of these tests has been determined by Resiever Operative Curve (ROC)
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RESULTS
l. Distribution of Patients according to Age & Gender

Table 1: Frequency of Asthmatic patients & Control groups

according to Gender &
Age
group.\
in years:

Studying Group
Aslhmatic' Patients Healthy Conrrol Palients

Control
No % No % No %

<16 22 23.4 14 27.5 9 22

16-29 33 3s. 1 18 3 5.3 15 36.6

30-49 34 36.2 21.6 13 31.7

>50 ξ
リ 5.3 8 15.7 4 9.8

Gender: No % No % No %

Female 59 62.8 16 51 23 56. I

Male 35 37.2 14 49 18 43.9

r。′α′ 94 100 30 100 41 100

This table showed that the majority of patients are between (30-

49) years with a percentag e of 36.2 o/o also the frequency of patients at age

(16-29) is high 35.1o/o, though it is not high as the second group

Moreover it is clear that the asthmatic patients above 50 years are few

(only 5.3 %).In comparison with the patient controls the young patients

and teenagers are the major number.

The table revealed also the distribution of patients according to

gender. It was obvious that women are at a great risk for developing

disease either asthma or bronchitis [59 asthmatic- and 24 bronchitis

women] with no significant differences between their female to male

ratios (1.7: I and 1.3: I respectively).

2. Estimation of Total IgE
One of the essential parameters in asthma diagnosis is the Total

IgE. The table below shows the concentration of total IgE in the sera of
asthma patients in comparison with control groups.

3



"Interleukin-5 Level in the sera of Iraqi Asthma Patients"
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Table 2: Total IgE Concentration in the sera of asthma patients
ison with controlln com Vヽl ro1 2rou

Serurn Total lgE
「pg/mll

Asthma
Cases

Healthl'
Controls

Patient
Controls

P

Value

4ヽcan tt SD* 184± 277 38± 11.4 120± 59.

4

<

0.001

Number 84 30 34

P value for difference in median between :

Asthma cases Vs Healthy Controls < 0.001

Asthma cases Vs Patient Controls : 0.49 NS
* SD : Standard deviation

Table 2 reveals that there was a highly significant difference

between the level of serum total IgE of asthma patients and healthy

control group (P < 0.001). No significant difference was observed between

asthma patients' total IgE median level and patient controls.

Figure I shows the distribution of values of total serum IgE

among the asthmatic group beside the controls. It is clear from that figure

that the highest value was observer among asthma patient's sera rvhile the

lowest one was among the apparent healthy individuals.

Medians (emor bars: 25-75 percentiles)

∞

"り
∞

３面

0
∞

Healthy Asthma Chronic
controls cases bronchitis

Figure l: Dot diagram showing the distribution of values. median and

interquartile range of serum total IgE in the 3 study groups.
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Table 3: Cytokine's (IL-5) sera levels of asthmatic patlents in

ith patients and health trolison with patients and healthy controts

Cyokines Concentration Asthma
Cases *

Healthy
Controls

Patient
Controls

P value

IL-5 Level pg i ml 45+
24.7

4.5± 1.5 33+
56.3

<0.001

Number 35 30 25

P value for difference in median between:

Asthma cases Vs Healthy Controls < 0.001,

Patient Controls Vs Healthy Controls < 0.001,

Asthma cases Vs Patient Controls : 0.98 NS
* : Median + SD I Standard deviation]

The above table shows that there was a highly significant

difference between the IL-5 concentration in the sera of patients [mean

concentration was 49 pg / ml with a median of 45 pg / ml], and apparent

healthy control group [mean concentration was 4.6 with a median of 4'5

pg / mll (p valui < 0.001). The same significant difference was noticed

t"t*..n patient controls and apparent healthy controls since the mean of
IL-5 contentration in the patients controls was 64.3 pg / ml. While no

significant difference observed between asthma cases and patient or case

controls levels (P < 0.98).

Figure 2: Dot diagram showing the distribution of values,

quartile range of serum IL-5 in the three study groups.

Medians (ennr bars: 25-75 percentilesi

median & inter-

.
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Figure 3: ROC curve showing the trade-off between sensitivity (rate of true positive

results) and rate of false negative (l-specificity) of serum IL5 test in differentiating

asthma cases from healthy controls. Area under the ROC curve = 0.99 , P<0.00

Table 4:ROC Tablc

Serum lL5 Poslive if ≧Cut‐ o“ Sensilivitv Specificity Accuracy
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100.0
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100.0

100.0

100.0

100.0

100.0

100.0

97.1
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0.0
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The above curve and table revealed that IL-5 is almost a

perfect test in discriminating between asthma cases and healthy control

!.orp since ROC table showi that the sensitivity of the test is 97 .l % with

I sp..ificity of 100.0 % while it's accuracy is 98.4 %. The statistical

signifi.ance of the test is < 0.001 with the highest ROC-Curve : 0'99'

The optimal cut-off is 17.5.

Serum lL5 Poslive if ≧Cut―o「

73.3

76.7

83.3

90.0

96.7

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100,0

100.0

100.0

100,0

100,0

100.0

100,0

100.0

100.0

100.0

100.0

100,0

100.0

100.0

100.0

86.1

87.7

90,7

93.8

96.9

98.4

96.9

95.4

92.3

90.8

87.7

83.1

81.5

76.9

75.4

73.8

72.3

66.1

63.1

61.6

60.0

58.5

56.9

55,4

52.3

50.8

49.2

47.7

46.2

97.1

97.1

97.1

97.1

97.1

97.1

94.3

91,4

85,7

82,9

77.1

68,6

65.7

57.1

54.3

51.4

48.6

37.1

31.4

28.6

25,7

22.9

20.0

17.1

11.4

8.6

5,7

2.9

0.0

5,4

5.7

5.9

6.5

11.0

17.5☆

21.0

23.5

25,5

28.0

31.0

32.5

33.5

34.5

37.5

42.5

46.0

48.5

54,0

63.0

69.5

75,5

81.0

82.5

84.0

87.0

92,0

96.5

99,0

7



"Interteukin-S Level in the sera of Iraqi Asthma Patients"
Yacoob Y, Batool A. & Wala'a E.

DISCUSSION

Considering the age of the patients this study revealed presence

of variation among the studying groups. The explanation for this variation

may be related to the differences between the nature of the two diseases;

asthma is a hypersensitivity disease with accumulative effects due to
continuous exposure to allergen, which enhance the disease development.

While bronchitis is an infectious acute disease usually occurs at the

childhood and teenage; the period when either the immune system to some

extent is immature or the individuals at great risk to exposure to infectious
agents as a results of high activity.

According to gender, it is well known that the female at

maximum risk for developing so many diseases particularly the

immunological disorders such as autoimmune diseases. This is attributed
to the hormonal differences between male and female which some of them

activate Ts2 cells. These cells enhance polyclonal B cell activation and

auto-antibodies formation in addition to secretion of many pro-
inflammatory mediators which play an important role in inflammatory
process and eventually enahance the disease development [5] Moreover
women after menopause gain weight which is proved to be associated with
increased risk for asthma development [6, 71.

Further more the immature immune system predisposed patients
to infection as early as the early childhood years so bronchitis seems to be

developed during infancy or childhood while asthma sign's required more
time to be developed.

Cytokines are proved to play a role in asthma pathogenesis.

Among those Cytokines was IL-5. This study was planned to estimate IL-
5 concentration in the sera of asthma patients besides patient and healthy
controls. Interleukin-5 was observed in high level among patients' sera [45
pg / mll in comparison 'uvith [4.3 pg /ml] for healthy controls ( P < 0.001)
and (33 pg / ml) for patient controls. These findings are agree with that of
(Dickason, et a\.,1994; Jaffe, et al.,1995; Okayama, et a|.,1995; Robert,
et aI.,1997X8-111. Particularly IL-5 gene is called nowadays as "Colony-
stimulating factor, eosinophil" (NCBI, 2005) [12] .While Park, et al.,
2003 [13] declared that IL-5 level was higher among normal individuals
beside those mild acute and severe chronic asthma cases [35.8, 89.9,
178.7p91 ml respectively]. The interpretation for this variation may be

related to the race, genetic, variation between lraqi patients and the others
in addition to the duration of the disease particularly some patients are
undergone corticosteroid treatment. This cyokine proved to be correlated
with eosinophilia and IgE by applying ROC curye, which showed highly

,

０
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significance in differentiation between asthma cases from healthy controls

1r-< o.ool for each marker) with a high sensitivity 197.1o/ol and perfect

specificity U00%]. These results are comparable with that of abroad [14'

1sl.
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Diagnoses of Trichophyton simii in Iraq

Ali Abdul Hussein S. AL- Janabi
Biology dept. , Education college, Karbala Unv'

200613127 :''''rtl ,ls+ eiJtr 200512123 :dq]l 3;.$1 6+-rti

Abstract
Trichophyton simii was diagnosed after isolation from 20 and 33 years

old *o*.n suffering from Tinea manuum according to colony

morphology and microscopic examination '

Fungus 
"oiony 

was flatted , granulated and salmon color under surface ,

whii-e microscopic examination revealed abounded of clavat

macroconidia witlr intercalary empty and a cluster of microconidia .

i,.a)ill

Tinea Jl a-i-., JirL , o-J-*l dr aJ-P 4 Trichophyton simii JJjll L'-.ti

alJ,",i-- ,'' (li^l ii , g;r6+Jl L'-'illJ ol-,l^':*Jl 6ti'-.r-ic'l:\jcl manuum

UcJ ,j' +tll &f rJ- kJJ J}iJI .rt eti frJJ t.;-d ol: i-''''--l 4--L* i+ Jt"ll

i-::lJl: .; -rl-Cl :,K^i,ll .ili ; 9$l 6lr:133l dr '" uS :bci c-.r:+t f ;+lt LJ-'ill

. k-' '+ e i-.+:. LdF 6 !nJ1 61',r-,SJl \-i ' lnl-')-= dr+ ZIJ ',Ic,

Introduction

Trichophyton simii ( Pinoy ) Stockdale , Mackenzie and Austwick

1965 , ir on" of zoophilic fungi related to Dermatophyte groups which

causes Dermatophytoies in monkey and chickens in endemic area ( 1,2) ,

and it is uncommonly infects man , but has been isolated from soil and

small mammals (3) .

The sexual stage of Trichophton simii ( Arthroderma sintii ) has been

used for identification of Trichophyton mentagrophytes strains by

determination of mating types after test for the sexual stimulation with

A. simii (4 ) .

This paper diagnose s T. simii in our country for the first time .
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Materials and methods

Trichophyton simii was isolated from skin lesion of 20 and 33 years old
women suffering from Tinea manuum at Dermatological consultation of
Morjan hospital - Hilla , on January 2004 .

According to microscopic observations of the scales treated u'ith 20 %
KOH , hyphal fungal elements could be clearly identified , then culturing
of scales were performed on Sabouroud's chloramphencoil- cycloheximid
glucose agar and incubated at 25 - 28 " C for one week -

Fungus species has been diagnosed by using identification key of
keratinophilic species recorded by Chabasse 93) and according to Rippon
(l) and Emmons (2) .

Results

During one week of culturing , fungus colony was grown rapidly
producing a flat , granular colony with a central umbo and creaml'color
( Figure I ) , and when left another week , Salmon pigmentation was

clearly noted undersurface of grown colony .

Microscopically examination revealed abundant number of clavat

macroconidia with 4 - 6 cells , thin smooth walled and distinct empty

intercalary with many rupture macroconidia ( figure 2 ) , whereas .

microconidia was aggregated in cluster shape .

Discussion

India was the main place of Trichophyton simii distribution because of
zoophilic nature to cause Dermatophytoses in monkey (l ) .

Although , T.simii is rarely infection human begins . it encounted to cause

l0 % of Tinea capitis in Sri Lanka (5 ), whereas . our patients have been

infected by Tinea manuum which probabll' results from contact with
contamination soil or infected domestic animals .

T. simii was diagnosed in France (3) and non of Iraq researches recorded

the occurrence of this species , although great number of epidemiological
studies (6.7,8 ) which give the suppose of recentll, entering of this species

to our country .

12



Al- Mustansiriya J. Sci Vol. 17, No 3, 2006

I'igrtt'tt lt: (lirlrtttr ei l.,rimii cultut'itt{ }rll \:llrl,rtt'ttttrl r

gtutusr ilgilr ill i! - :8 " {' frtr r',Ilc rv(rlr .

I.'igrrrc 1 J i : IlxlJroconidis rriltl rnltrcelrtl'1'rpact ,rt T. sitttii

, X lull

り
，

０
　

　

　

　

（
じ



Diagnoses of Trichoph),ton simii in lraq

References

Ali Abdul Hussein, S AL― Janabi

I - Rippon, John W Medical mycology W.B.Saunders comp.

Philadelphia . 1988
2- Emmons, CW ; Binford,CH and Utz, JP . Medical mycologl' . 2 ed

. Lea & Febiger . Philadelphia . 1970 .

3- Chabasse, D . Taxonomic study of keratinophitic lungi isolated

from soil and some mammals in France . Mycopath. 101 : 133 - 40
. 1988.

4- Hejtmanek, M and Hejtmankova , N . Teleomorphs and mating
types in Trichophyton mentagrophytes complex Acta. Univ.
Palacki.Olomuc. Fac. Med. 123 : 1l - 23 . 1989 .

5- Attapattu, MC . A study of tinea capitis in Sri Lanka . J. Med. Vet.

Mycol.27 (l ):27 -32 .1989 .

6- A[- Yazachi, M and AL- Bassam, AL- Fikar . Dermatomycoses in
Iraq. J.Fac.Med. Baghdad .32 (4):431 -447. 1990.

7- Gummer, AS and Guirges , S Y . Survey of Aetiological agents of
fungal infections of skin. J. Fac. Med. Baghdad.20 ( I ) : 19 -29
.1978 . .

8- Rahim , GF . A survey of fungi causing Tinea capitis in Iraq . Brit.
J . Derm. 78 :213 - 218 . 1966 .

14



Al- Mustansiriya J. Sci Vo1 17,N()3,2006

一
●

Synthesis of Some Substituted 1,3,4-Tlaiadiazoles

Fouad M. Said*, Redha I. Al-Bayati* and Araa Al-Juboori**

**Department of Chemistry. College of Science. AL-Mustansiriya University.

Baghdad, Iraq

*Department of Chemistry, College of Science, Baghdad University. Baghdad. Iraq

2006/6/25:こ JヽI」メむっも

:Zt```ゴ〕人
=二

Lユ |

―Hl― (J―→-2-JJjL→ |ぅちL-1`3`4-,_ュ≦」ぃ-5)-2,■ _連=`´ こ郵 ||ゝ ひ

―井 挙 タ
ー5-ン IJ-2ひ 一 oメ」 |■国 |ズ‐ い (2)0メ |卜 (H2)-1`3-JJJ_州 |

凄 L Jl d分 L■ J`〆 180-170J」 ♪ ヽ りや やり平 1岬 LJ JJうい 卜ヽ 1`3`4

‐JJjりヽも-1`3`4-[め-2-JJJり
“
J―H2-Jり主ぃ げ

｀

「
3`1-リコ≦」 げ

|ド3`1)-5]}-2

3分夕 4■ IJリバ

“
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Abstract:

In this work, 2-(5 -mercapto-L,3,4-thiadiazol'2-yl)-l H-isoindol- l, 3 -

(2H)-dion e (2) was prepared from fusion a mixture of 2-amino-5-

mercapto-1,3,4+hiadiazole (1) and phthalic anhydride at temperature 170-

I80 "C and then converted into the 2-{t5-(1,3-dioxo-1,3-dihydro-2H-

isoindol-2-yl)-1,3,4-thiadiazol-}-yll thio) acetic acid (3) through the

reaction of (2) with cr-chloro acetic acid in the presence of KzCOr' The

acid hydrazide was obtained from acid (3) then used for further syntheses'

The azomethines (6-11) were synthesized from the corresponding

aldehydes and acid hydrazide (5) Moreover, oxadiazole (12) and
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pyrtvolone (13) have been also synthesized by treatment of above acid

hydrazide (5) with CS2/I(OH and ethyl acetoacetate respectively.
The synthesized compounds were confirmed by their IR and UV

spectra.

Introduction:

Derivatives of 1,3,4-thiadi azole and l, 3.4-oxadi azole are interesting
series of heterocyclic compounds, which have been shown to be diverse

biological activities against parasites and bacteria ('-t). Schiff bases also

have been widely reported to possess anticancer activity in anirnal
screening, antifungal, herbicidal and plant growth regulating properties (a-

6). Moreover, pyrazolones have shown wide ranging pharmacological
applicatior, ('''). We report herein the synthesis of some derivatives of the
title structure type containing the above mentioned moieties.

Experimental:

Melting points were determined in open capillary tubes on a

Gallenkarnp MFB-600 melting point apparatus and are uncorrected. IR
spectra (KBr disc) were recorded on a Pye-Unicarn SP-300
spectrophotometer. UV spectra were perfonned on Hitachi-U2000
spectrophotometer using absolute ethanol as solvent.
Sy n th es is of 2 -a min o-5 -m er c apto- I, j,4 -th iad iazo I e ( I 1 

@' t t
This compound was prepared by the action of carbon disulphide on

thiosemicarbazide in ethanol and presence of sodium carbonate. M.p 228-
231 "C (Lit. m.p. 230-230) (t)ltables I and 4).

Synthesis of 2-(5-mercapto-1,3,4-thiadiazol-2-yl) I H-isoindol-I,3-(2H)-
dione (2) oo) t

Compound (l) (0.01 mole) was mixed with phthalic anhydride

0.01 mole) in open pyrex tube, then heated over oil bath ternperature
(170-180 "C) till the fusion was completed (l hr.). after thar rhe rnixture
was cooled and the precipitate was recrystallized frorn water and afforded
compound (2) as yellow crystals (tables I and 5).

Sy nth esis of 2-{[ 5 -( 1,3 -dioxo- I, 3 4ihy dro-2 H - isoin do l-2 -y l) - mercapto-
1,j,4-thiadiazol-2-ylJthioj acetic acid (3) :

To a rnixture of compound (2) (0.01 rnole) and Na2COr (0.02 rnole)
in water (20 ml), chloroacetic acid (0.01 mole) was added, then the
mixture was refluxed for 3 hrs. After that the mixture was filtered and the

16
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filtrate was acidified with dilute HCI and the product precipitated as white

precipitate, filtered off and recrystallized fi'orn ethanol (tables I and 5).

Sy nth es is of 2 - {[ 5 - ( t, j -d ioxo - 1, 3 -dih y dro -2 H -is o i n do l- 2 -y l) - I, j'4'
thiadiazol-2-ylJthio) acetyl chloride (4) :

A mixture of compound (3) (0.01 mole) and thionyl chloride (10

ml) in dry benzene (5 ml) was refluxed for 7 hrs. After cooling, the excess

of thionyl chloride was retnoved under vacuum. The product was

yellowish crystals (tables I and 5).

Sy nth esis of {[ 5 -( 1,3 -dioxo- l, 3 -dihy dro-2 H -is o in do l-2 -y l) - I, 3' 4 -
th iadiazol-2-ylJth ioj acetic hydrazid (5) :

To a stirring mixture of compound (4) (0.01 mole) and 99o/o

hydrazine hydrate (0.05 mole) in dry benzene (15 ml) was refluxed for 7

hrs. After cooling, the solvent and excess hydrazine hydrate were removed

under pressure, the residue washed with ether, then recrystallized from

ethanol to give the product (5) (tables 1 and 5).

Synthesis of Schiff bases (6-11):

General method:

To a solution of compound (5) (0.01 mole) in absolute ethanol (30

ml), the appropriate aromatic aldehydes or ketones (0.01 mole) was added.

The reaction mixture was refluxed for 3 hrs. The formed solid after

cooling was filtered off and recrystalhzed from ethanol to give the title
compounds (6-11) (tables 2 and 6).

Sy nth esis of 2 - [ ( 5 -merc apto - 1, 3,4 -oxadiazo l-2 -y l) meth y lJ th io - I, j, 4 -
th iadiqzo l- 2 -y l- I H -is o i n do l- l, 3 - ( 2 H ) -dio n e ( I 2 ) :

To a solution of carbohydrazide (5) (0.01 mole) in ethanol (20 ml)
was added a solution of KOH (0.015 mole) in ethanol (20 ml), followed
by CSz (20 ml). The reaction mixture was heated under reflux for 8 hrs.

Then it was concentrated, acidified with dilute hydrochloric acid and the

resulting was collected, washed with water and recrystallized from ethanol

to give compound (12) (tables 3 and 7).

Sy nth esis of 2-(5-{t3 -(3 -methy l-5 -oxo-4, 5 -dihy dro- I H -pyrazol- I -y l) -3 -
oxopropytJ thio]-1,3,4-thiadiazol-2-yl)-I H-isoindol-1,3-(2H)-dione (13):

A mixture of carbohydrazide (5) (0.028 mole) and ethyl

acetoacetate (0.0028 mole) in absolute ethanol (20 ml) was heated under

reflux for 3 hrs. The reaction mixture was cooled and the fonned

precipitate was filtered off and recrystallized to give the title compound

(13) (tables 3 and 8).

17
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Results & discussion:

Scheme (l) summarized the performed reactions in this work. 2-(5-

mercapto- 1,3,4-thiazol-2-yl)- I H-isoindole- 1,3-(2H)-dione (2), which was

prepared by fusion of a mixture of 2-amino-5-mercapto-1,3,4-thiadiazole
(l) and phthalic anhydride over oil bath ternperature (170-180'C). The

fonnation of this compound (2) was indicated by the presence in its IR
spectrum of the azomethine (C:N) and thiol (SH) stretching bands at 1620

crn-r and 2600 cm-' respectively, combined with the disappearance of the

divalent absorption stretching bands at3250-3300 cm-r for uNHz.

The chemical reactivity of the SH group at position (5) in
compound (2) plays a significant role in using this compound as the key

intermediate for the synthesis of target compounds. Thus, when compound

(2) was treated with cr-chloroacetic acid in basic medium (Na2CO3),

compound (3) was obtained in good yield. The.lR spectrum showed the

O-H stretching absorption near 3200-3400 cm-r and the C:O (COOH)

stretching one at 1710 cm-r. UV spectrum gave distinguished absorption

maxima at 294 nm and 262 nm, which clearly indicated the existence of
(n+n*) and (n+n*) respectively (table 5).

The reaction of compound (3) with SOCI2 in dry benzene gave acid

chloride derivative (4), the reaction was followed by increasing the uC:O
from 1710 to 1790 cm-r and disappearance of stretching absorption band

at3290-3300 cm-r for uOH in its [R spectrum.
Reaction between (4) and hydrazine hydrate afforded the acid

hydrazide (5) The IR spectrum showed the NHz, NH stretching

aLsorption near 3200-3300 im-r and the C=O stretching one at 1680 cm-r

UV spectrum gave two intense absorption maximum at (305 nrrt) and Q7a
nm) which indicated the existence of (n+n*) and (n-+n*) electronic

transitions respectively (table ).
A number of arylidine hydrazones incorporated into the parent Z-(?-

nrercapto-1,3,4-thiadiazol'2-yl)-lH-isoindol-1,3-(2H)-dione were also

synthesized. Thus, condensation of compound with aromatic aldehydes

and ketones in absolute ethanol afforded the Schiffs bases (6-l l) (table

6). The appearance of IR new absorption bands in general in the region

(1590-1640 cm-r) was attentively belonged to azomethine (CH:N) moiety,

moreover the bands attributed to uNH was disappeared (table 6) UV
spectrum gave distinguished maximum at(264-350 nm) and(245-335 nm)

which indicated the existence of (n+n*) and (zr+n*) respectively.
Similarly, refluxing hydrazide (5) with carbon disulphide and

alcoholic potassium hydroxide for 8 hrs afforded compound (12)
containing txadiazol-2-yl moiety which displaced two bands at 1240 cm-l
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and 1080 cm-r for C-O-C asymmetric and symmeftic stretching

respectively, in addition to the band at 2600 cm-r for the SH stretch,

combined with the disappearance of the NH2 and amide C:O stretching

bands (table 7).
Finally, carbohydrazide (5) was also allowed to react with ethyl

acetoacetate to give the corresponding methyl pyrazolone derivative (13)

(table 8). The IR spectrum showed the C:O stretching one at 1650 crn-r

and the C:N stretching one at 1580 cm-r. In addition, UV specflum gave

two intense maximum at (305 nm) and (269 nm) to electronic transitions

(n+n*) and (n-+n*) respectively.
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Table (1): Physical properties of compounds (1-5)

N-N

*Lrl*
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2 一
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′
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―SCH,COCl 124-125 Benzene Brou'n
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Table (a): IR and UV specfral data of compound (1)
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Table (6): IR and UV spectral data of compounds (6-11)

０
＝
Ｃ
、
Ｎ

／
Ｃ
＝
０

人sttscHπ :_blHN=:☆

|  1  1:｀
イ

m~02NC6H4~ H

294

240

233

２

　

７

　

９

１

　
　
０

　

０

2970-

2880
310() 16{)()

C―N02

1500

1350

p―CiC`H4~ H

350

335

268

８

　
　
４

　

９

０

　
　

１

　

１

3041)
2960-

2870
3200 1600

C― Ci

780

8 p~CH30C`IL~ H
318

239

1.1

1.9
3090

2970‐

2850
3300 1595

C‐ 0

1070

p-HOCrHr- H

３

　
　
０

　

７

３

　
　
６

　
　
２

３

　
　

２

　

２

２

　
　

１

　

９

2960-

2830
3200 160(〕

C‐ OH

3200-3300

0~H2NC61L~ CH3
320

301

２

　
　
３

１

　
　
２

3030
2950‐

2890
3240 1630

C―N

1220

m¨ 02NCJL― CHJ

４

　
　
５

　

７

６

　
　
４

　

２

２

　
　
２

　

２

３

　

２

　

４

０

　
　
０

　

０

3090
2980-

2850
320(〕 1621)

C―N02

1551)

1350

24

IRII

l_:(         ■ |■ |

c'-ll

At'.

(curl

ヽ
`

C―H

A lpll.

(tm-1)

ヽ
′

N"H

``畠

Í)
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Table (7): IR and UV spectral data of compound (12)

Table (8): IR and UV spectral data of compound (13)
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Abstract :

In this work 7-hydroxy-4-methyl coumarin (2) was prepared from

ethyl -B-methoxy crotonate with resorcinol in the presence of poly
phosphoric acid (PPA) and then converted into the 7 -(2-propynyloxy)-4-
rnethyl coumarin (3) bV using propargyl bromide. The cornpound (3) on

treatment with secondary amines and fonnaldehyde afforded Mannich
products (4-8)

The prepared compounds were verified by their IR, UV spectra

and C. H. N. analysis data.
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Introduction :

Various substituted coumarins are associated with diverse
pharnracological activities such as antibacterial, antifungal, antihehninitic,
hypothermal properties and carcinogens [-6]. The work described here is
the synthesis of some compounds featuring differrent substituents fused on
to the coumarin moiety in order to obtain pharmacologically active
compounds.

Experimental :

All melting points (pyrex capillary) were determined with
Gallenkamp MFB 600 melting point appartus and are uncorrected. IR
spectra were recorded on Pye-Unicam SP3-100 spectrophotometer. UV
spectra were measured in ethanol using Hitachi - 2000 spectrophotometer.
Elemental analysis of the compounds was carried on a CHN analyzer type
I 106 Carlo-Erba
Preparation of Ethyl p-methoxy crotonate ( I )

Prepared by the reaction of trimethylorthoformate with ethyl aceto
acetate in methanol and afew drops of concentrated hydro chloric acid. The
mixture was distilled immediately to give (1) I00% yield; b.P. 188-1900C
(literature b p 188-l94oC).7
Prepartion of 7-hydroxy-4-methyl cournarin (2)

Polyphosphoric acid (50g) was added to a solution of resorcinal
(25mmol) in ethyl p-methoxy crotonate (l.3Ornmol) at room temperature
The mixture was stirred and heated on a steam bath at 80-850C for t.5hr. and
then poured into water. The light solid was collected, washed with cold
water and dried at 600C. Recrystallization from ethanol furnished pure
compound (2) as colourless crystals (Table 1) .

Preparation of 7 -(2-propynyloxy)-4-methyl coumarin (3)
A mixture of compound (2) (0.0lmole), propargyl brornide (0.01mole)

and anhydrous potassium carbonate (2g) in dry acetone (50m1) was refluxed
for l2hr. After that the mixture was filtered and filtrate was evaporated
under vacuum to give acetylenic ether (3) after recrystalization from ethanol
(Table I )
Preparation of Mannich Bases (4-8)

To a solution of cornpound (3) (0.004mo1e) in dry dioxane (20m1) a
(0 004 mole) of paraformaldehyde , the appropriate secondarl, amine
(0.004mo1e) and catalytic amount (0.05g) of cuprous chloride were added all
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together . The reaction mixture was refluxed for 3lu. at 900C. After cooling
the mixture was filtered, poured onto ice water (20g) , extracted with
chloroform and dried over Na2SOq . The filterate was evaporated under
vacuum and the residue was purified by column chromatography using silica
gel (Keiselgel 60 F245) and benzene:chloroform 3.7 as eluent (Table 1).

Results and Discussion :

The synthetic routes for the synthesis of the new coumarins are

outlined in the Scheme l. The key intermediate, 7-hydroxy-4-methyl
coumarin (2) was prepared by condensating resorcinol with the desired ethyl
p-methoxycrotonate (1) followed by cyclization using polyphosphoric acid
(PPA).

The IR spectrum showed the OH stretching absorption near 3180 crn-r

and the C:O stretching at 1680 cm-' lTable 2).

The chemical reactivity of OH group at position (7) in compound (2)
plays a significant role in using this compound as good synthon in the

synthesis of new substituted coumarins. So the reaction of (3) with propargyl
bromide led to the introduction of alkynyl functionality, thus affordingT-(2-
propynyloxy)-4-methyl coumarin (3) as indicated by the strong bands at
2l5O cm-' for the C=C stretching and 3300 cm-' for the =C-H stretching
vibration respectively combined the disappearance of the OH stretching
band.

Treatment of pynylation product (3) with secondary cyclic or a cyclic
amines namly piperidine, morpholine, pyrolidine, or dialkyl amines, under
Mannich reaction conditions resulted into the Mannich bases (4-8), which
was indicated by the disappearance of the =C-H vibration band, combined
with the formation of the C-N stretching band near 1300-1340 cm-'(Table 2).
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Table(1)sOme physical properties and CHN analysis OfcOmpounds(2‐ 8)

Comp.
No. R Am M.P°C Yidd% Rccryntalization

solvent

C.HoN calc%

(fOund%)
C% H% N%

2 H 182‐ 185 80 Ethanol 68.18

(67.94)

4.54

“

。48)
3 ~CH2C≡ C‐H 130‐ 133 62 Ethanol 72.89

(72.58)

4.67

(4.81)
4 ~CH2C≡ C‐Am ~CH2-NЭ 115‐ 117 40 Chloroform 73.20

(72.85)

6.75

(6.88)

4.50

(4.36)
5 ~CH2C≡C~H ~CH2~N/~Ъ

ヽ ノ

120‐ 117 45 Chloroform 69。00

(68.55)

6.07

(6.18)

4.47

(4.28)
6 ~CH2C=C‐ H ~CH2~《こ)

81-83 30 Chloroform 72.72

(72.45)

6.39

(6.42)

4.70

(4.38)
7 ~CH2C≡ C‐H -cH2N(C2H5)2 71‐72 50 Chloroform 72.73

(72.44)

6.40

(6.92)

4.71

(4.50)
8 ~CH2C≡ C‐H -CHzN(CrHz) 82¨ 85 45 ChlorOf01111 72.24

(72.56)

7.02

(6.88)

4.68

4.48
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Tablc(2)sOme spectral data for compounds(2-8)

Redha I.H.,sahar S.A.and Ahmed M.A.

Comp.
No.

Am
UV λmax

(nm)

Characteristic b
vC=0 vC-0 vC=C vC‐N Others v2 342,5,298

230
1680

1720

1140

1020
1600 3240(OH)

3 H 336,295,275

234
1270
1070

1620

1605 1340

3150(C≡C)
3300(C≡CH

4
~CH2~N(I]〉

338,299,236 1720 1260

1030
3060(C… H)arOm.
2980(C… H)aliph.

5

〔。〕
~CH2‐ ~N

336,293,237 1710 1260

1060
1600 1340 3060(C― H)arOm.

2990(C― H)aliph.

6
~CH2~~0

334,296

2615
1715 ０

０

５

６

２

０

1600 1300 3060(C―H)arOm.
2980(C― H)aliph.

７

　

　

　

８

‐CH2N(C2H5)2

‐CH2N(C3H7)2

334,298,229

337,300,246

1720 1260

1060
1600 1340 3080(C― H)arOm.

2960(C― H)aliph.
1720 1280

1030
1620 1350 3080(C― H)arOm.

2960(C― H)aliph.
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Table (3) Rf values ofprepared compounds

Comp.
No.

Rf value
System - 1 System - 2

3 0.52 0.51

4 0.14 0.12
5 0.14 0.1r
6 0.12 0.14
7 0.15 0.16
8 0.16 0.20

System -l (Benzene / chloroform 3:7 )
System -2 (Benzene / chloroform 6:4 )
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Abstract
The study included 30 patients of prostate cancer and benign prostate

hyperplasia and l0 healthy men as control. They were evaluated for sera
levels of tumor marker PSA (IRMA) and GGT before any type of therapy or
surgery. The mean values for l5 patients with PCa and l5 patients with BPH
group were: a) PSA: 62.5*9.426 and 9.36+3.55 ng.ml-r respectively; b)
GGI': 94.3+9.98 and 80.5+11.5 ru.L-' . A significant increasis 1p<o.oot)
was observed in PSA levels and (p<0.002) in GGT levels in benign prostate
hyperplasia as compared to normal control subjects. Patients with prostate
cancer show increases in mean of PSA and GGT levels as compared to
normal control subjects (p>0 05). A significant positive correlation was
obtained between PSA and GGT (p<0.001) in prostate cancer and benign
prostate hyperplasia.
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Introduction
Prostate cancer is the most common male cancer in the United State

and is second to lung cancer as a cause of cancer related death in men (l'2).

The incidence increases with age; over 80% of all prostate cancers are
diagnosed in men over the age of 65 years(2). Benign prostatic hyperplasia
(BPH) is an age -related non-malignant enlargement of the prostate gland. It
is one of the most diseases of aging men 

('). It seldom occurs before the age
of 50, but the incidence increases with age, and it can be found in 70o/o to
80o/o of men over 80 years old (1). PSA is a34 KD glycoprotein with a serine
protease activity, secreted into the cytoplasm of normal, benign and
malignant prostatic cells and is found in no other normal tissues or tumors (2'

'). PSA is currently used as a marker of prostate cancer because high levels
of PSA indicative of a tumor situation ('). Clinically the diagnosis of prostate
cancer is strongly suggested by a hard inegular prostate or by an elevated
(PSA), but diagnosis is confirmed by histological examination of biopsy (5).

Gamma -glutamyl transpeptidase (GGT, E.C.2.3.2.2) is a cytoplasmic
membrane- bound enzyme important in the metabolism of glutathione and
other gamma -glutamyl compounds. It is present in highest level in the
kidney, and is also expressed prominently in reproductive organs such as the
prostate gland. GGT may be important, however, for growth and
maintenance of both normal and neoplastic prostatic cells 

(6).

Al- Mustansiriya J. Sci Vol. 17, No 3, 2006

Materials and Methods

Chemicals

All chemicals that was used in this study and there sources are as

follows: Immunoradiometric assy kit for PSA Ievel was provided by Dia
Sorin Corporation (USA). Gamma- Glutamyltranspeptidase activity kit was
provided by CAM Tech Medical, William James House (LlK)

Instruments
The instruments used during this study were. LKB gamma counter

type 1270-Rack Gamma II .Centrifuge type Janetzki TBO- Germany.
Double beam spectrophotometer, Shiamadza UY -21 0A-Japan. Vortix mixer;
Model K-550-GE-USA. Memmert water bath.
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Sample Collection
This study was cuuried out on samples of 30 patients (aged 56-80

year). Prostate tumors patients divided into two groups, Group I: Consisted
of 15 patients with (BPH) and Group II: Consisted of 15 patients with
prostatic cancer. Control goup (goup III): Consisted of l0 normal
individuals. All patients were admitted for freatment to Baghdad Teaching
Hospital. The patients were newly diagnosed and not underwent any type of
therapy. Patient suffered from any disease that may interfere with our study
were excluded.

Preparation of Blood Samples

Five milliliter of blood samples was obtained from patients by
venipuncture just before surgery and from ten physically normal age
volunteers (group III). Blood samples were left for 20 min. at room
temperature. After coagulation, sera were separated by centrifugation at
3000 r.p.m. for 10 min. and then sera stored at -20 oC until time of analysis.

Statistical Analysis
Student's i-t.tt was used to determine if the mean values of studied

parameters.were significant different in the individual groups included in
this work (7).

Methods

(A): Determination of Total PSA Levels in Sera of patients and
Controls
Reagents: '

Immunoradiometric assay kit for PSA level include the following:
Monoclonal r25l-anti total PSA antibody in vial contains less than 580KBq !

with protein, buffer, sodiurn azide and a dye Five vials of standards
contained the concentration 0, 0.9, 2.7, 9,27, g0 ng.rnl-l of pSA. Anti pSA
monoclonal antibody coated tubes. The inner surface of each tube is coated
with anti body directed against one of PSA epitopes Lyophilized control
sera. Hurnan serum preservative, and waslting solution.
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Procedure:
From each standard or sample a 100 pl was drawn to an antibody

coated tube. 100 pl of the tracer was added to each tube and the content of
the tube was vortex. Two tubes were prepared separately for total
radioactivity (T) measurements and left contained for two hours at room
temperature (18-25 "C) with shaking. The contents of all the tubes except
those for total radioactivity were aspirated thoroughly. The tubes were
washed with 2 ml of washing solution (with exception of those for T
measurements). This step was repeated twice and all the remains of the
fluids were disposed. Finally all the tubes were measured for I min. in
gamma counter to determine the radioactivity of each tube.

Calculations:
In gamma counter records the net count of the radioactivity of the tube

within one min. The radioactivity of each tube refers to the amount of bound
PSA to the inner surface of the coated tube and represented by B. The BIT %
was calculated as follows:

@ /D, - Standard Sample c.P.m. ,,oo
Total activity c.p.m.

Standard curve was constructed by plottingBlT oh against corresponding
PSA standard concentration in log-log coordinate as in figure (l) The
unknown concentrations of samples were obtained from the equation of the
straight line of the standard curve.
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Figure (1): Standard curve of total PSA measurements

(B): Determination of GGT Activity
Optimize Kinetic determination of GGT in serum:

Acid L-glutamic-3-carboxy-4-nitroanilide + Glycylglycine

J
L-G-glutamylglycine * amino-5-nitro-2-b enzoate

Reagents:
The kit contains two reagents:

Reagent (A): contain buffer which have pH8.2, Glycylglycin l00mM /L and
stabilizer.
Reagent (B): contain L-Glutamyl-3-carboxy-4-nitroanilide 3mM /L.
Reagent (B) was dissolved gently in 20 ml of reagent (A) to prepare the
working reagent.

Procedure:
Fifty microliters (50 pl) of the serum were added to five hundred

microliters (500 pl) of working reagent in a tube. The tube was mixed well
by vortex for 20 second. The tube was incubated for I rnin. and the
absorbance was read. The sarne experiment was carried out in the second
and third tube; the absorbance was measured after 2 min. in the second tube

38



Al- Mustansiriya J. Sci Vol.17,No3,2006

and after 3 min. in the third tube. The absorbance was then measured at 405
nm against water.

Calculation:
Results were expressed as IU/L. The average of absorbance was used.

The activity of GGT was measured according to the equation:

GGT activity lUlL: A absorbance /min. x 1158

Results and Discussions
Serum PSA levels were determined using a solid - phase "sandwich"

Immunoradiometric assay (IRMA) in sera of patients with benign prostate
hyperplasia (group I) and different stages of prostate cancer (group II). The
results were compared with PSA levels in aged matched normal controls.
Table (1) shows these results obtained from this study, while Figure (2)
represents the distribution of mean concentration of sera PSA in BPH and
PCa as compared to normal control.

'able (l): Prostate specific antigen in sera of patients with PCa and BPH

Grou
p

Patients
No.of

cases

Age range
(in Years)

Sera PSA
ng.ml'l (mean t

SD)

CV%

| (BPH) 15 56・80 3.48± 0。415 11,93

(PCa) 15 56・80 62.50± 9,426 15,08

Control 10 55・79 2.12± 0,37 17.45
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Figure (2): Distribution of mean Figure (3): Distribution of mean
concentration PSA in BPH and PCa activity of sera GGT in BPH and PCa
compared to normal control compared to normal control

In table (l) the control mean + SD of PSA levels 2.12 ng.ml-r
represents the normal value of PSA in the Iraqi people. It was less than the
cut off value (4 ng.ml-l) of PSA. Many investigators considered the former
value as the borderline between normal and abnormal prostate status 

(8). 
The

mean of PSA concentration was 62.50 ng.ml-r. While that for BPH was 3.48
ng.ml-r, hence there is a significant differences (P>0.05) between the two
values. In spite of the a significant differences between the two means, the
distinction between PCa and PBH was insufficient special at the range 4-10
ng.ml-r where the overlapping between the two ranges was in maximum (e).

The highly overlapping may make the outcome of PSA test less effective for
making prostate cancer diagnosis (r0). Particularly when the low sensitivity
(50-70%) and specificity (59-68%) of PSA was considered(rr).

Prostasomal membrane contains several enzymes, the physiological of
most of them being not yet known. Prostasomes contain GGT whose activity
in seminal plasma is more than 1000-fold higher than in normal serum ('2).

The prostate is the major source of this enzyrne ('r) and the rnost of it is
bound to the rnembrane of the prostasomes('t). In this study the GGT activity
was measured in sera of patients with benign prostate hyperplasia and
prostate cancer. The mean serurn GGT activity + SD are shown in table (2):
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a :serum IU/L

Grou
p

Patients
Noo of

cases

Age range
(in Years )

GGT activlty

!U′L(mean±
SD)

CV%

| (BPH) 15 56080 80.5± 11.5 14.29

(PCa) 15 56・80 94.3±9.98 10.58

Control 10 55・79 20.9± 16 76.56

Al- Mustansiriya J. Sci Vol.17,No3,2006

T ble 2 Se GGT

Figure (3) represents the distribution of mean activity of sera in BPH
and PCa as compared to normal control. In this study, the results show that
serum GGT activity were significantly (P<0.002) higher in sera of patients
with BPH and PCa when compared with control group. There are significant
differences (P>0.05) between the two values of GGT activity as compared
BPH with PCa.

Most of the prostatic adenocarcinomas had GGT staining pattern and
intensity similar to those of normal prostatic secretory cells, because the
majority of neoplastic
cells showed immunopositivity in more than 80% of the adenocarcinomas .

y=,l.lg56x+Irl,01g
R: = 0.75.19120
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Figure(4):Corre:ation of PSA with GGT in
BPH

Figure(5):Corre:ation of PSA with GGT
in PCa
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Table 3: The correlation between PSA and GGT concentration in BPH and PCa in
fumors.

IPatients Equation R2 r Pvalue

(BPH) Y〓 11。922X+36.776 0.6736 0。8185 Pく 0。001

(PCa) Y〓1.1956X+14.018 0.7549 0.8688 Pく0.001

ients with

The results in figure (4) and (5) revealed a positive conelation between
PSA and GGT. Table (3) shows a significant level (p<0.001) in BPH and
PCa. This may be attributed to the effects of growth neoplastic prostatic
cells. This growth change where accompanied with significant changes in
cell membrane characteristic, leading to further losses in membrane- bound
enzymes and there subsequent passage to blood stream, leading to a net
increase in serum level of this enryme which parallel the damage in cell
membrane.

Carcinomas arising from breast, colon, and prostate tissues showed a
loss of the normal pattern of activity and contained cells with almost
homogenous GGT activity in the cytoplasm. Such differences clearly
distinguished carcinomas from normal epithelium in these organs. The
increased GGT activity observed in all nine carcinomas arising from seven
different organs suggests that GGT may be a common marker of human
epithelial tumors (15). GGT may be important, however, for growth and
maintenance of both normal and neoplastic prostate cells, so GGT may
become a marker and a useful tool with PSA in the detection of human
prostate neoplasm.
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The fundamental soliton properties are studied, based on the solution of
nonJinear Schrddinger Equation (NLSE). In this work the solution of the
NLSE was applied to describe the pulse propagating in single mode
optical fiber (SMOF), and to investigate the firndamental soliton-soliton
interaction effects under different conditions. As a result, it is found that
two neighboring soliton pulses can push-pull along thei propagation
direction even when the pulses are launched firther apart. AIso, the
interactions are sometimes shongly dependent on the phase difference of
the launched soliton pulse hains. Meanwhile, some relative initial phase
difference hold better pulse tain propagation direction. The choice of
relative pulse amplitud e of 1.2 provides more accurate propagating pulse
shape. These results are found to be on the benefit of optical fiber
communication-tansmission technology.
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Introduction
The defonnation of short light pulses traveling down the fiber shows the
capacity of an optical fiber to transrnit broad-band signals. This
defomation is mainly a pulse broadening that increases with hber length
and is influenced by nurnerous effects, such as light source properties and
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launching conditions. The development of optical communication
technology has passed through several generations through. The most
important objectives of these advances of light wave techniques is to
improve the capacity-distance produc! which is in real race |,21.
The use of optical amplifiers induces modulation instability in both the
normal and anomalous group velocity dispersion regimes of optical fibers
because of the periodic nature of amplification. Already, soliton
amplifications and reshaping in optical fiber with variable dispersion has
been performed earlier n 1996 [3]. During the last decade, soliton and
optical fibers are in continuous adaptation [4]. The formation of solitons
requires a careful balance among the properties of the pulse and the fiber.
Soliton broadening may occur [5,6].
In an earlier seatch, some effects as birefringence, relative intensities, and
initial phase difference on soliton inter-pulse propagation distances were
investigated [7].
In this work, an analysis of two soliton-like pulses is in view to be

numerically atalyzed for different relative initial phase of the launched
train pulses. These trains are considered free in the SMOF. Their
normalized separation 2so =8 is proposed here to avoid the side-band

pulse effects in the optical communication and to ensure better
transmission and hence to be compared with a previous work [8].
The fundamental bright Soliton generation
Both the group velocity dispersion GVD and the Kerr nonlinearity affect
a pulse in an actual fiber. Since the medium is dispersive, the pulse width
will spread in time with increasing distance along the fiber owing optical
power modulates the refractive index seen by the optical excitation. This
induces phase fluctuations in the propagating wave, thereby producing a

chirping effect in the pulse. The result is that at starting times the pulse
has lower frequencies and at later times has higher frequencies than the
carrier frequency [9].
When such a pulse traverses a medium with a positive GVD parameter
p, for the constituent frequencies, the leadingpart of the pulse is shifted
toward a longer wavelength (lower frequencies), so that the speed in that
portion increases. Meanwhile, in the frailing half, the frequency rises so
the speed decreases. This will cause the trailing edge to be further
delayed. Consequently, in addition to a spectral change with distance, the
energy in the center of the pulse is dispersed to either side, and the pulse
takes on a hump-wave shape. These effects will limit high-speed, long -
distance transmission if the systern is operated in this condition [0].
Inversely happens in a rnediurn with a negative GVD parameter for the
constituent frequencies. The result is that the high-intensity sharply
peaked soliton pulse changes neither in shape, nor spectrurn as it h'avels
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along the fiber. Provided the pulse energy is sufficiently strong, the pulse
shape is maintained as it propagates along the fiber [6].
Meanwhile, the result of inverse scattering theory tells that a pulse with

any reasonable shape with an area A which is approximately given as in
tl1]

A="hn
= 1.3

Wt 2 . psto/oi}
Wt 2. ps+ %o50

The order of soliton N that originates from this input depends on the
amplitudea.. which has a dimension of area in r space, and is obtained

by the closest'integer' that satisfies d- *Ir-N. Thus ,, :=o. <1, N:l
and one soliton results.
For the case of a sech pulse as expressed in Eq. (l) with a_ =/+o such

that lol . {. rnir means that if the one ps pulse width o < 0.s , this factrr 2
indicates that the nonlinearly factor can be utilized to produce the pulse

construction without deforming it. If l"lr 1, the order of the soliton

increases and the output pulse shape changes dramatically, hence it is not
recommendable. These remain valid so long the group dispersion is larger
than higher group dispersion [12].
The dispersion lengthto is related to the pulse width r,as given bytl3]

L, =r: / B,

can produce one soliton as a response for an input of
qGp)= a^q,sech(q"t) ..( I )

.....(2)

lt is a characteristic length for the effect of the dispersion duration on the
pulse propagation. AIso, it gives a lengttr scale at which a Gaussian pulse

is broadened by a factor of Ji . Hence, if the repeater separation is well
within this soliton period, then soliton transmission can be maintained.

Meanwhile, dispersion-shifted fibers can reduce the pulse width (',)fo, 
u

higher transmission bit rate [l4l
The full-width at half maximum (FWHM) ', of the fundarnental soliton
pulse 

_ . 
in normalized time is found from the relationship

sech'Gl= I / 2t "' with t=r,/2', 
,whete r, is the pulse width terrn of the

half width at the t / e irl"ntity, which yields I l0]
," =--!or- - =+^=0.567r"..... (3)" 

2 cosh -r J2 I .762

Effects of lnterpulse Interaction on Soliton Propagation.
The presence of pulses in the neighboring bits perturbs each soliton
because the combined optical field is not a solution of the NLSE. This
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phenomenon is referred to as soliton int$raction and has been studied in
different procedures. Approximate solutions, for pulse evolution of these
equations, has been determined by [5,16].
A simple interacting soliton pair solution can be represented as

where r' and 0 are the relative amplitude ratio of the interacting solitons,

and the relative initial phase respectively. 2t, i, the initial normalized
separation between neighboring solitons .

The suggested initial conditions are based on the effects of the relative
intensities of the two pulses, the initial relative phase difference of the
launched pulses and the normalized propagation distance. These effects
induce mode interactions, and different cases of energy fiansfer as in
collapse, interfering and repulsion interactions. Mary cases, in coupled
fundamental soliton-soliton interaction, are resumed with respect of their
relative major causes: Crossing solitons, means that the solitons freely
interpenetrate or overlap and continue with unchanged direction [7].
Inelastic collision, which implies that the solitons lose little energy during
collision. The collisions are sensitive to both the relative speed and phase
of the solitons. ln some parameter ranges the collisions are nearly elastic,
in others, one or both solitons may fission [ 8].
Hence solitons exchange energy, mode component is transferred from its
original guide to the other. Sometimes one of the interacting solitons is
annealed. But which mostly happens, is that, the interfering soliton mode,
where the energy is distributed in maxima and minima pattern, fonns a

soliton grating U9-201.

Applications to Optical Communication System
The pulse normalized separation between neighboring solitons 2s" =7 u,
the minirrum separation was advised bV [6] But our choice here is that
2to = 8, to avoid the side-band pulse effects in the optical communication
and to ensure better transmission and hence to be compared with previous
works [7,8].
The nonn alized propagation distance I : 50 is selected which is about

85km through the optical fiber The effects of arnplitude ratios r, = o' / tt,

of the two-solitons (l) and (2) pulses are of (l) and (1.2) found to be the
best ratios. The relative initial phase of neighboring launched pulse trains

A0 =oro ,o ,orrrlois I I 2 to be investigated here for its benefit in optical
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communication systems, searching for better transmission in optical
communication domain.

Analytic Results and Discussion
The Runge-Kutta numerical method is applied. A matrix of the
appropriate properties of the propagation of the fundamental free soliton
in SNOF is used.

The following parameters are used: the normalized separation 2so -- 8,
relative initial phase difference A0:0, r/8, tr/4, and r/2rrelative
amplitude of the launched pulses \: I and 1.2, and the normalized
propagation distance is maintained as € = 50 .

The results of these numerical nrns are used in view of beffer
transmission applications of the optical fast-pulses in the optical fiber.
whence the importance of localizing the interacting points , to implement
the reshaping factors of the pulse trains.
For the general case when t,= l, the pulse hains interacts at € = I2.S and

€ :35, when pulses are launched in-phase A0:0, or atA?:r / 4, as seen

in Figs.l-al,and 2-a2, with their reqpective contours in Figs. l-a2 , and 2-
a2.

Meanwhile for A?:n / I they interchange energy at g = I3and{ = j5 
.

This push-pull, limits the divergence of the pulse fiains. But for an initial
relative phase difference of A0:r/2 the divergence V-shape is
considerable. Better transmission can be obtained when the relative pulse
amplitude of r,: 1.2 is induced as shown in Figs3-a and 3-b for the
respective cases of le:0 and A0:r / B.
Small opposite perturbation can be seen in energy distribution of the
pulse trains, for the cases when A0:rtl and rt2Figs.4-al and 4-bl.
Their contours, Figs4-a2 and 4-b2, show the push-pull fact in the region
of the propagation from € = 15 to 40, Md E = I0 to 35 respectively.

l'he last pulse-launched condition enjoys the benefit of better
transmission and less perturbed optical fiber communications.

Conclusions
A relative initial phase difference can be used in the benefit of optical
transmission-communication technology.
Repeaters can be inserted to modifu the propagaring pulse trains. when
placed at aboutf = 12 otttl 30 for the case of ,,: I and A0: 0. or
A0:r/1, respectively, they will lirnit the built up of the exponentialll'
increasing of the interacting pulse train. Also. they will rnaintain the
needed separation and distinguished pulse h'ains.
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Beffer transmission conditions are seen when the relative amplitude ratio
is r,: 1.2. in fact, it is the aim of our researches on the benefit of fast-

distances optical fiber communication technology.
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Figure l:Two free-bright solitons propagating for normalized distance
€ = 50,with

relative pulse amplitude of t, = l and relative initial phase difference :

(a) /0 = 0 and (b) a0 = r / 8,with their respective contours (l-a2) and (l -b2).
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Figure 2:Two frec‐bnght solitons propagating for nornlalized distance ζ=5θ ,

、vith relativc pulsc ainplitude of rr =f and relative initial phasc diitrcncc:

(2-al)∠θ=π /イ  and(2-bl)∠ θ=π /2,and contours(2-a2)and(2-b2).
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Figure 3: Two free-bright solitons propagating for normalized distance 6 = S0 ,

with relative pulse amplitude of r, - I.2and relative initial phase difference:
(3-a) A0 = 0 and (3-b) A0 = tr / I .
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Figure 4:Two free-bright solitons propagating for norrnalized distance € = 50 ,with

relative
pulse amplitude of r, = 1.2 and relative initial phase difference :(4-al) /0 = r / 4

and
(4-bl) A0 = r / 2 and their respective contours(4-a2) and(4-b2).
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Abstract
Fractal image compression gives some desirable properties like fast decoding
image, and very good rate-distortion curyes. But suffers from a high
encoding time, depending on the approach being used. This paper presents a
method to reduce the encoding time of this technique by reducing the

computation of the domain pool based on the computing the calculation used
once. Experimental results on standard images show that the proposed
method yields superior performance over conventional fractal encoding.
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l-Introduction
With the ever increasing demand for images, sound, video sequences,

and cornputer animations, data compression remains a critical issue regarding
the cost of data storage and transmission times. While JPEG currently
provides the industry standard for still image compression, there is ongoing
research in alternative methods. Fractal image compression I I ,2] is one of
them. It has generated much interest due to its promise of high compression
ratios with good decompression quality and it enjoys the advantage of verv
fast decompression. Another advantage of fractal image compression is its
multi-resolution property, i.e. an image can be decoded at higher or lower
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resolutions than the original, and it is possible to "zoom-in" on sections of
the image. These properties made it a very effective method for applications

in multimedia: it was adopted by Microsoft for compressing thousands of
images in its Encarta multimedia encyclopedia [3].

Despite of all the above properties of fractal image compression, the

long computing in the encoding step still remains the main drawback of this
technique. Because good approximations are obtained when many domain
blocks are allowed, searching the pool of domain blocks is time consuming.

In other word, consider an N x N image and n x n range blocks. The number

of range blocks is (N/n)2 , while the number of the domain blocks is (N-n+l)2
. The computation of best match between a range block and a domain block
is O(n2). Considering n to be constant, the computation of complexity search

is o(N4) tol .

Several methods have been proposed to overcome this problem. The

most common approach for reducing the computational complexity is the

classification scheme. In this scheme range and domain blocks are grouped in

classes according to their common characteristics. In the encoding phase,

only blocks belonging to the same class are compared, thus saving a lot of
computation while keeping the performance in terms of image quality quite

close to that of exhaustive search. Jacquin l2l proposed a discrete feature

classification scheme based on Ramamurthi and Gersho approach [4]. The

domain blocks are classified according to their perceptual geometric features.

Only three major types of block are differentiated: shade blocks, edge blocks,

and midrange blocks. In the Fisher's classification method [5], a given irnage

block is divided into four quadrants. For each quadrant, the average and the

variance are computed. According to certain combination of these values, 72

classes are constructed. This method reduces the searching space efficiently.
However, it required large amount of computations and, the alrangement of
these 72 classes is complicated, the computation limits the performance of
this approach so the complexity reduction of calculate computation of the

dornain pool is required.
In this paper a new method to reduce the encoding tirne of fiactal

image compression is proposed. This method is based on calculate the

computation of the domain pool only once time, In this way, we don't need

to compute the calculation of the dornain pool for each range block by stored

the calculation once and use when we need. The proposed method speed up

the fractal encoders and improve their perforrrance. The rest of this paper is

organized as follows. Section 2, briefly describes fi-actal irnage coding and

the baseline algorithm. In Section 3, the proposed rnethod to reduce the
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encoding time of fractal image compression is presented, followed by
experimental results and discussion in Section 4.

2 Fractal Image Coding
2.1 Principle of Fractal Coding

In the encoding phase of fractal image compression, the image of size
N x N is first partitioned into non-overlapping range blocks Ri , {Rr,R2,...
,Rn) of a predefined size BxB. Then, a search codebook (domain pool Q) is
created from the image taking all the square blocks (domain blocks) Q
%Nx%N, {Dr,D2,... ,Dn } of size BxB, with integer step L in horizontal or
vertical directions. To enlarge the variation, each domain is expanded with
the eight basic square block orientations by rotating 90 degrees clockwise the
original and the mirror domain block. The range-domain matching process
initially consists of a shrinking operation in each domain block that averages
its pixel intensities forming a block of size BxB.

For a given range Ri , the encoder must search the domain pool Q for
best affine transformation w; , which minimizes the distance between the
image Ri and the image wi (Di ), (i.e. wi (Di ) = Ri ). The distance is taken in
the luminance dimension rather than the spatial dimensions. Such a distance
can be defined in various ways, but to simplifl the computations it is
convenient to use the Root Mean Square RMS metric. For a range block with
n pixels, each with intensity r; and a decimated domain block with n pixels,
each with intensity di the objective is to minimize the quality

t(Ri,Di) = ; (sd . + o - Ri)2.......f l)
i = I 

t

Which occurs when the parlial derivatives with respect to s and o are zero.
Solving the resulting equations will give the best coefficients s and o [5].

S=

rror is

n

if the denominator in Eq.(2) is zero , then s:0 and

ず.トョ。
ο=;Σ〕う
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The parameters that need to be placed in the encoded bit stream are si ,

oi , index of the best matching domain, and rotation index. The range index i
can be predicted from the decoder if the range blocks are coded sequentially.
The coefficient si represents a contrast factor, with lsi l<1.0 , to make sure
that the transformation is contractive in the luminance dimension, while the
coefficient oi represents brightness offset [8].

At decoding phase, Fisher [5] has shown that if the transforns are
performed iteratively, beginning from an arbitrary image of equal size, the
result will be an attractor resembling the original image at the chosen
resolution.

2.2 T raditional-Fractal Encoding Process
The primitive fractal encoder with fixed-block size (FBS) consist of the
following steps:

l. Create Range Pool (Image partition): At first the image to be coded
must be partitioned into non-overlapping blocks of fixed sizes, by using fixed
partitioning method. The resulting blocks are called range blocks R;.

2. Create Domain Pool (Construction of Domain pool): by averaging method
through the original image (i.e., each four pixel from the original image
averaged into one pixel in the domain pool), this will lead to a creation of a
list of overlapped or non-overlapped domain blocks from the image plane.
The test for similarity between the domain and range blocks must be
performed on the same block sizes. The goal of creating (generating) the
domain pool is to approximate the pixel intensities of the range block with
those of a domain block, good approximation are obtained when many
domain blocks are allowed. When the list of domain blocks become large
the computational operation are large, between range and dornain blocks.

3.The Search: For each range block 11 the optimal affine approximation
(mapping) applied equation (R =sD+s) For mapping each range block, the
search process implies that for each domain block (di), listed in the domain
pool,

a) Cornpute the optirnal approximation of equation (R =sD+o) for the
eight cases of symmetry operations, where the symmetry state included
eight orientation (see figure I ) such as:

0. Identity.
l. Rotation through+ 90o.
2. Rotation through+ 180o.

s9
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3. Rotation through+ 270".
4. Reflection about mid-vertical axis.
5. Reflection and Rotation through- 90'.
6. Reflection and Rotation through- 180"
7. Reflection and Rotation through- 270o.

Vol.17,No 3,2006

田田囲田田 田田囲
01234567

Fig (l) Symmetry orientations of rotation and reflection of an image

The optimal approximation could be done as follows:
i. Compute the scale (s) and offset (o) coefficients, using equations (3
and 4) respectively.
ii. Check these coefficients.

. If the coefficients of s and o not less than the minimum allowable
s/o value and not greater than the maximum allowable s/o value then
compute the root mean square error (E(R,D)) associated with the
coefficients (s & o) by using equation (4).

. Else don't use these values.
iii. Compare the compute error with the minimum registere error
(Emin), i-e.,

' If Err, ) Er;n then ju-p to step (vi).
iv. Register

Sopt: si, Oopt: oi, Erin: Er,rr, Srr: Symmetry index,
Xa:X coordinate of the current tested domain block,

Ya:Y coordinate of the current tested domain
block.
v. Repeat the steps (i) to (v) for all symmetry orientations (8
cases) imposed on the same testing domain blocks.

vi. Repeat steps (i) to (vi) for all domain blocks listed in
the domain pool.
vii. Output the set of parameters (S,,n,, O.,pt, S'n, X,1, ?fld
Y6) as a fractal encoding parameters for the tested range
block.
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2.3 Baseline fractal image coding algorithm
The main steps of the encoding algorithm of fractal image compression

based on fixed panition can be illustrated in figure 2 :

(a) Create Range pool by partitioning the
input image into fixed blocks

(b) Create Domain pool by
Averaging method

(c) Search Process

Computr: sum,
square sum ofthe
Second domain
block then compute
error between them

Compute sum,
square sum ofthe
First domain block
then compule enor
between them

Compute sum,
square sum ofthe N
domain block then
compute error
between them

First Rangr

block

Second Range

block

N Range block

00r--->

0[r--}

Conipute sunr.
squarc sunr ofthc
First domain block
then conrpute crror
between thenr

corn[)ute sunl.
stluarc surl ol'tlre
First donrain block
then conrpute error
bctrveen thenr

Conrputc sum.
square sum ol'the
Second domain
block then computc
error between thcnl

Corrrprrte sunt.

srltrarc surtr ttl'the
Sccond donrain
block thcn conrputc
crror bclwcen them

Conrpute sum.
square sunr o1'the N

domain block then
conrpute error
heNvecn thenr

C'()nlpute sunr.

s(lr.rilrc sunl ol'the N
donrarn block tlren
computc error
bctwcen thenl

Fig(2) illustrate the'l'raditional Fractal Encoder

0u-_}
For each match
operation between
range block and all
domain pool we need
the calculations of
sum, and square sum
for each domain

6l
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From Fig(2) we can see how computationally intensive operation
perfbrmed during this processing since the calculations repeated over and
over for each range block , so this paper introduce (submit) anew method for
overcome this problem (difficult).

3 -The Proposed Fast Fractal Image Coding
3.1 The Calculation (Computation) based Fast Encoding Algorithm

To overcome the long encoded time based in search problem, one of
the simplest ways to decrease (minimize) the encoding time is to decrease the
computation of the domain pool in order to reduce (decrease) the encoding
time. The proposed method reduces the encoding time of fractal image
compression by performing the computation of the domain pool once and
uses when needed. This idea is based on the observation that the calculations
are repeated by times equal to the range blocks and as a result the encoding
time spend.

3.2 Fast-Fractal Encoding Process
The fast fractal encoder with fixed-block size (FBS) consist of the
following steps: differs in

l.Create Range Pool (Image partition) Ri.

Z.Create Domain Pool (Construction of Domain pool) D,.
3. Initializethree matrices (arrays) of information, one for the sum of domain

blocks, second for square of sum and the last one for position (X,Y) for each
domain block, here we compute the calculation needed once.

4. The Search: For each range block r, the optimal affine approximation
(mapping) applied equation (R =sD+o) For mapping each range block, the
search process implies that for each domain block (di), listed in the domain
pool, take the corresponding sum, square sum and the location of this
domain block
a) Compute the optimal approximation of equation (R =sD+o) for the
eight cases of eight symmetry operations.
The optimal approximation could be done as follows:
i. Compute the scale (s) and offset (o) coefficients take the corresponding
sum, square sum from the arrays, then applied equations (3 and 4)
respectively.
i;. Check these coefficients.

' If the coefficients ofs and o not less than the rnininrurn allowable s/o
value and not greater than the maximum allorvable s/o value then contpute
the root mean square error (E(R,D)) associated vn,ith the coeflcients 1s &
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o) by using equation (4).
. Else don't use these values.
iii. Compare the compute error with the minimum register error

(Er1,), i.e.,
' If E.., ) En in then jump to step (vi).
iv. Register

Sopt: Si, Oopt: oi, Emin: Er,nr, Syrr: Symmetry index,
Xo:X coordinate of the current tested domain block from array of
position,
ya :y coordinate of the current tested domain block from array of
position.
v. Repeat the steps (i) to (v) for all symmetry orientations (8 cases)
imposed on the same testing domain blocks.

vi. Repeat steps (i) to (vi) for all domain blocks listed in the
domain pool.
vii. Output the set of parameters (Sopt, Oopt, Sy-, Xd, and Yd)
as a fractal encoding parameters for the tested range block.

3.2 Baseline fast fractal image coding algorithm
The main steps of the fast encoding algorithm of fractal image

compression based on fast computation can be illustrated in figure 2:
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(a) Creote Range Pool

Σo「 thc:・ donuln Ы∝k

lr*rr*o*

(c) l-Create array
contain sum of each

domain block

Second Range
block

L^rr"" tr,r^h.in hrMt 12

Σ(Of ttc2“ doman Ыocり 2

(c) 2-Create array
contain square of

sum of each domain
block

(d) Search Process

Vol. 17, No 3,2006

(b) Create Domain Pool

Position of the l'domain block

Position of the 2d domain block

(c) 3-Create arral'
contain position each

domain block

Ｒ

ｒＳｔ
は

一　□
　］ｂ‐。ｃｋ

Compute the error between R1 and D;,D2,... D" But in
this method we don't need to calculate the computarion
of sum and square of sum for each time since we
preserved in the arrays, so we decrease the encoding
time.

Fig.(3):lllustrate the Fast Fractal Encoder
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4 Experimental Results
This section presents experimental results showing the efficiency of

the proposed method. The performance tests carried out for a diverse set of
well-known images of size 256x256 gray levels with 8bpp, using Visual
C++6.0 programming language and the time is measured in seconds.
Moreover, the scaling coefficient (contrast) restricted to values between 0
and 1 in order sure convergence (ensure contractive in a mini number of
iteration) (i.e. allowed only positive scaling factors in the gray level
transformation).

This study focuses on the implementation issues and presents the first
empirical experiments analyzing the performance of benefits of fast
computation approach to fractal image compression. First, the perforrnance
of the proposed method with fixed range size partition is examined. The size
of the range block is varied from 4x4,8x 8 pixels, and hence the domain pool
of size l28xl28 with domains overlapping i.e. the domain step L (distance
between two consecutive domains) is selected. The result is shown in table
( 1).

The results in tables (1) show that the encoding time (full search)
decreased with this method since the computation needed for each range
block with all domain pool calculated once. The quality of the decoded image
don't affected (showed no loss in quality).

Finally, the proposed method seems to be applicable in situations
where extremely fast encodings are desired.

Table l: Illustrate the fractal encodi its Traditional and Fast thodn rcsu us lonal and P ast lllc

For Lena Image
Block

Size

Number.
of Blocks

Compression

Ratio

Traditional
Encode

Time(Sec)

Traditional

PSNR
(dB)

Fast
Encode

Time(Sec)

Fast

PSNR
(dB)

4x4 4096 3.45 567 31.2 150 31.2

8x8 1024 13.8 388 24.6 80 24.6

16x16 256 55.1 300 18.9 つ
乙

∠
Ｕ 18.9

Iror Rose Image
Block

Size

Nunrber. of
Blocks

Conlpression

Ratio

Traditional
Encode

Time(Sec)

Tl・aditional

PSNR
(dB)

Fast

Encode
Time(Sec)

Fast

PSNR
(dB)

4x4 4096 3.45 541 37.2 l15 37.2

8x8 1024 13.8 383 28.9 78 28.9

16x16 256 55.1 299 21.4 60 21.4
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Fig (a): Encoding time versus the number of blocks using traditional and
fast fractal encoder

Traditional Fractal Encoder
Encode Time:567s

Quality:31.2

Traditional Fractal Encodcr
Encode Tinre:5l,ls

Quality:37.2

Fast Fractal Encoder
Encode Time: l50s

Quality:31.2

Fast Fractal Encoder
Encode Time: I l5s

Qualit_r:37.2

Fig(S):illustrate the erampk of tradi(ional e ncodcr and fast encoder
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Fast vector quantization using cache codebook… based on
block truncation coding technique
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Abstract:
An adaptation will be used to improve the compressibility of the BTC by

utilizing the VQ method to represent the binary form of the coded image
produced from the BTC. A method proposed in this paper enables a sensible
decrease of coding time with little deterioration of performance. More than 50o/o
reduction of the coding time can be achieved with less than 2%o decrease of
PSNR.
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Introduction:
The block truncation coding (BTC) algorithm preserves spatial details in

the image content and has low computation of complexity but it has only a
medium compression ratio, i.e. 8:l maximum compression could be achieved
[]. Therefore, an adaptation is required to improve the compressibility of the
BTC by utilizing the vector-quantization method VQ to represent the binary
form of the coded image produced from the BTC.

The VQ is a widely used technique in many data compression application.
This is because the computational complexity of the coding process (namely. the
search for the codeword which is closest to the input vector) is the main time-
consuming factor, especially if a full sequential search codebook is used. This
limits the applicability of VQ in practical considerarions 12.31
The method proposed in this paper enables a sensible decrease of coding time
with little deterioration of perfbrrnance: also. it carr bc usecJ alonc or can sLrpport
the methocls described irr rclcrurccs [4,5] to inrprovc coclins clljcicncr cvcn
further.

The Block Truncation Compression Technique:
The conventional BTC algorithm subdivides an inrage into unifbrm blocks.

typically 4 x 4 pixels in sizc. Iror cach block. thc rlean (lt) ancl the standarcl
deviation (o) are computed. and a bit plane pattern is crcatccl [ ]. 

-l'lrc bit planc
results front a two- levcl quantizatirlrr ol' thc block. u hcrc pircls rvith valucs
greater than or equal to the block nrcan are rcprcscntccl b-r I and pixels w itlr
values less than the block mean are rcprescntcd b1 0. conrputine tr.ro valucs lirr
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each block, based on the encoded moments of the block. One value (a) is
assigned to the O-valued pixels in the bit plane, the orders (D ) is assigned to the
l- valued pixels. The reconstruction values are given byf2l:

a = p - o,[q / 1n 11...........(l)

Where n is the number of pixels in the block, and q is the number of pixels
greater than or equal to the block mean.

The Vector Quan ttzation Technique :

Vector quantization technique is used in many applications such as image
and voice compression, voice recognition (in general statistical pattern
recognition), and surprisingly enough in volume rendering [6].
A vector quantize maps k-dimensional vectors in the vector space R* into a finite
set of vectors Y: { y, , i:1,2,..., N}. Each vector !,it called a code vector

or a code word and the set of all the codewords is called a codebook. Associated
with each code word, !,, it a nearest neighbor region called Voronoi region

[6], and it is defined by:

v, = F e Rk'll, - y,ll < lF - u,ll for"tt r * 'l
The set of Voronoi regions partition the entire space Rk such that[6]:
}I

Uv, - Ru
,=1

ff

)v,-d
,=1

As an example we take vectors in the two dimensional case without loss of
generality. Figure (l) shows some vectors in space. Associated with each
cluster of vectors is a representative code word. Each codeword resides in its
own Voronoi region. These regions are separated r.vith imaginary lirres in ligLrre

I for illustration. Given an input vector. thc codeword that is chosen to
represent the one in the same Voronoi region [21.
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\'trr0tl(ll
R.3ron

Figure l: Codewords in 2-dimensional space. Input vectors are
marked with an x, codewords are marked with circles, and the
Voronoi regions are separated with boundary lines.

The representative codeword is determined to be the closest in Euclidean
distance from the input vector. The Euclidean distance is defined by[2]:

″(メ ,ノJ)=

Where xj is the j th component of the input vector, and Yi: is the j th

component of the codewordy.

A vector quantizer is composed of two operations [2]. The flrst is the encoder.
and the second is the decoder. The encoder takes an input vector and outputs the
index ol'the codeword that olters the lowest distortion. In this case the lowest
distortion is fbund by evaluating the Euclidean distance betw'cen the input vector
and each code word in the codebook. Once the closest codeword is found, the
index of that code word is sent through a channel (the channel could be a

computer storage, communications channel. and so on). When the decoder
receives the index of the codeword. it replaces the index with the associated
codeword. Figure 2 shows a block diagram ol'the operation of the encoder and
decodcr.

rri \a\\*t
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The Encoder

Fast vector quantization using cache codebook- based on block truncation coding technique
Maha A. Hameed

The Encoder The Decoder

Figure (2): The Encoder and decoder in a vector quantizer technique. Given an
input vector, the closest codeword is found and the index of the codeword is sent
through the channel. The decoder receives the index of the codeword, and
outputs the codeword[21.

So far we have talked about the way VQ works, but we haven't talked
about how to generate the codebook [2,3]. The overallprocedures involved in
this algorithm can be described as follows;
A major advantage of VQ is that hardware of the decoder is very simple.
However the encoding process is, in fact, computationally intensive procedure
and, therefore. limit the applicability of the VQ compression method. The
method proposed in this paper enables a sensible decrease of coding time with
little deterioration of performance, see [71.

Description of Method:

The method relies on the fact that, owing to the correlation among
neighboring vectors on the image plane. the quantized uses only a few of the
available codewords to code a nunrber of successive input vectors. Thus, a

codeword which has just been used in likely to be used again to code the
following incoming vectors. Therefore, the K most recently used codewords can
be stored in a 'Cache codebook' (CCB) and among the codewords the closest
vector to the input vector can be search lbr. Shoud the distortion be greater tl-ran

a given threshold (o). the search continues in the rest ol'the main codebook.

It is clear that the CCB filling rule and the thrcshold choice will determine the
performance described as fbllows has been adoptcd.
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Lct C bc a given universal codebook.Lct(χ ′)bC thC Currcnt input vector and

θ
"1'θ

ソ2'θ1423'… °
'ε

Иれ,thc K most rcccntly uscd code words(stored in the

CCB).(σ)iS a given square distortion threshold.

Lct

グ′=グ min(χ′,θlμ )

Be the minimum square distortion for the vector y, in the CCB.

If d, .: (o), the codeword found in the CCB is accepted and its index sent out

to the decoder.

If d, > (o), the search continues in the rest of the main codebook. The new

codeword enters the CCB, from which the least recently used codeword is
deleted.

There are many fast algorithm have been proposed to reduce the computational
complexity of the full search encoding process for more detailed see [ 8,9,10].

Results:

The method has been tested
subdivided into non-overlap blocks
also used as training sets to design
algorithm.

on 256*256 pixel, called Hanan image,
of size 4*4 pixel. Hanan and Lenna were
a 256-codeword codebook using the LBG

In this paper. the method is suitable for speeding up the coding process
which enables a sensible decrease of coding tinre with little deterioration of
performance. Table (l) shows the percentage decrease of PSNR. APSNR,
against the percentage decrease of the coding time. Gain.

Tablc ( l). Decrease in (PSNR) against decrcase in coding tirne. A Cachc codebor)k size

'l'he results in table ( l) rvere nrade by incrcasin_e thc threshold (o) lirr
coded image. 'fhe problem can be overconle to sonrc extent bf introduction an

K:64, B.r =l .375 blp and C.R.=5.t12

25.05

PSNR using ACCB (△PSN R) Decrease in coding time
(Cain)。

30(ク b

27.83 27.44           .39 440/0
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adaptive threshold. In our case, the threshold (o) to code the input vector (1g, )
rvas madc equal to the mean square distortion per vector, obtained from
previously coded vectors.

a. Original image. b. Binary image.

Figure (3): Coding - decoding A 256*256 "hanan"
and 64 codehook size.
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Abstract
Effect of Rheum ribes on alloxan biabetic rabbit were evaluated . Fourty

five Healthy male rabbits were divided into nine equal groups. each group
was given different dose of crude and extracted Rheum ribes by oral
administration as a daily dose for ten days , Crud Rhubarb rhizoma floure
suspension were given to three treatment group (25, 50 and 1OO)mg/kg

body .weight. while alcohol extract of Rhubarb were given to another three
groups (1, 1.5, and2)mlkg. bodyweight. Two groups were used as control
( nondiabetic and alloxan diabetic ) , and the last group also treated as control
group with 0.5 IU / kg body. weight of
insulin .

The results showed a significnat decrease ( p < 0.05 ) in blood glucose in
groups treated with ( 1.5 ) and (2 ) ml / kg body weight of Rheum ribes
alchohol extract , while the histological pictures showed cloudy swelling of
liver and kidney in short term treatment .
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Introduction
Plants are intrinsic part of natural medicine and not even the m-ost

orthodox doctor can get by without them(r).Rheum ribes (Rhubarb)
(Polygonaceae. Fam.) is the famous chines medicine which was used widely
in herbal medicine.

Since ancient time and up to now rheum ribes has been used in the
treatment of different condition like laxative, antidiarrhoea, gastrointestinal
hemorrhage.?.nd treatment injuries Q'3) . Rhubarb has been used in cathartic
preparation (o). 

The renal failire, glucose uptake modification and diabetic
nephropat\y.!" human,rat and mice respectively were de-scribed by budavari.
And Li-ls (''u) 

. Rhubarb consists of the dried rhizome and roor it ui u..
deprived of periderm tissue of Rheum ribes Baillon.

At past decade many ingredients from rhubarb were isolated,especially
from Chinese Rhubarb , the principle constituents of medicinal rhubarb are
rh ine d i anthrone and Alizarin glycosides (5'7).

In Iraq, the dried rhubarb rhizome was used as hypoglycemic agents in
diabetic patient(D. This study is designed to shed the lighr on trypogtycernic
effect of rheum ribs rhizome on the diabetic rabbits and possibility of using
this substance as alternative to chemical drug of hypoglycemic treatment. The
objective of present study is preparation of rhubarb rhizome as crud and
alcoholic extract to evaluate their hypoglycemic and histological effect in
rabbits at shortterm use, incomparsim with insulin treatmeni (hypoglycemic
horrnone) .

Material and Methods

A colony of rabbits (Oryctologus caniculas) was obtaiped fi-or1
the central laboratory, ministry of health Forty flf-e adult male rabbits, six
rnonths old weighing ( 1800-2100) grn were rnaintained under unifbrrl
environrnental condition ( ternperature 25 + I .5 , light l2 hours ) . and suppliecl
la‖

oxan((aldrich chenl cO)dOSe lo0 111g/kg BヽV)
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with feed ad libitum.
The animals were divided into nine equal groups after one week of

adaptation, according to the percentage and formulating type of rh-ubarb.(The
rabbit allocated at the weighting groups randomly).The type of rhubarb was
administered as crude flour (25, 50 and 100) mglkg to the groups respectively,
which was given orally as suspension. Alc-oholic extract ( l, I .5 and 2) ml/kg
respectively which was administratedorally. Whereas another three groups:

first and second were served as control groups (non-diabetic and alloxan
diabetic) and third group was given Insulin (0.5) IU/kg to compare it's

hypoglycemic effect . allanimals goups in this study were treated for ( 10)

days (as short term treatment).

Preparation of Crude Rhubarb Flour:
The harvested rhubarb were cleaned and washed by tap water and

dried in dark room for one month then formed as a rhubarb crud flour and

kept at (25)C" in dark bottle. The rhubarb crude flour was formulated dialy

as suspension by mixing with distilled water at the time of animal

administration and prepared daily, i.e.( stock solution 50% ).

Preparation of Rhubarb Alcoholic Extract:
A half kilogram of crude flour was extracted in a five liter Erle-nmeyer

flask containing ihr.. liters of 70% ethanol alcohol accordin to Xu(8) , the

mixture was stirred for (a8) hr at (25)C" and filtered by Waltman No2 filter
paper. The filtrate was concentrated to (0.1) liter by rotary evaporation 

('). Th.
extracted rhubarb was dissolved in (100) ml of ultra-pure distilled water.

Stock solution was stored at (25)C" in dark container.

Oral administration of rhubarb crud and extract was carried out by

plastic syringes connected with stomach tube .Different doses of tr-eatment

were stanted daily. The same amount of vehicle was adminis-tered

subcutaneously(8)to eighth group orally by dissolved in distilled water.

Bloocl glucose and weight gain were used to study the hypo-glycernic

effect of rltubarb on alloxan diabetic rnale rabbit n,hich werechecked dLrrirrg

Pre-inductior-r of Diabetic by alloxanr.('/) ' Pretreattnent by Rhubarb and during

the first and tenth duy.of treatluerrt. The anirnals were sacrif-rced to study

histocological changls in liver and kidney according to parosson(r").
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Results
Table I show the blood glucose in Insulin (0.5) IUlkgand (l .5,2) ml/kg

of Rhubarb treatment groups were staticaly decrease (P<0.05) in each first and
tenth days of treatment as compare to pretreatment, and were nonsignificantly
decrease (P<0.05) as compare to preinduction of diabesis by alloxan. Further
more, the days (1 and l0) of trea-tment did not show significant changes
(P<0.05) in each insulin and rhubarb alcoholic extract ( 1.5 and 2) mllkg. B.W.
groups as compared to control (non-diabetic ) group, but exhibit significant
decrease (P< 0.05) at same groups as compared to diabetic control group.

Table 2 show the significnat decreas ( p < 0.05 ) of body weight in
alloxan rhubrab treated groups ( all crude flour and alcohol extract , I ml
/ke. B.w ) .

as well as alloxan control of tenth day of the treatment as compare with
preinduction of diabitic control group .

figurel and figure2 show the histological chanches in kidney and liver
from alloxan diabetic rabbits treated with2ml/kg B.W . rhubrab alcohol
extract .kid-ney cells exhibited sloughing ghost cells, necrosis of started and
convoluted tubules, cellular vacculation and diffuse cloudy swelling (figure 1).
The liver showed focal necrosis and cloudy swelling, narrowing sinus-oid,
nontypical arrangement of hepatocyte and inflammatory cells in-filtration
(figure2) . The control group diabetic and nondiabetic exhibited the typical
histological pattern of cellular arrangement in liver and kidney. (figure 3 ,

figure4 ) .

77



Al- Mustansiriya J. Sci

Figure (1) Cross section of kidney of Rabbit
Rabbit (Group 2mllkg Rhubarb alcoholextract)
extract)
Observecloudyswelling H&E X40

Figure (3) . cross sectaon of liver of rabbit ( control )
ofrab-H&E X40

Yol.17, No 3,2006

Figure (2) Cross section of liver of
(Group 2mllkg Rhubarb alcohol

Observecloudyswelling. H&E X40

Figure ( 4 ) cross section of kidney
brt (control ) H & E X 10
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Discussion
Rhubarb treatment groLlps showed the at concentration ( 1.5 and 2)

rrrl/kg B.W. significant dccrcasc in blood glucosc as conrparcd to aalloxan
cliabetic control group (table I ) . As the c<-rrcelrtratiolr ol'r'lru-barb increase
there was reduction in the glucose conccntration. This rcsult rnaybe in
agreement with result of fairbairn , j.w rvho attributed the ef'fect to
rnodification of glucose absorption and translocation by conrpetition of
aglycones on sit of absorption. which is due to anthraqinone containing
rhubrab. Furlher rnorc, Sirn, S,K. lburrd that rccluction ol'glucose lcvcl nrav
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be due to cathartic stimulant of anthraquinone containing rhubarb and this
therapeutic effect of rhubarb was presumably attributed to direct increasing
large intestinal tone which leads to decrease intestinal stealing of glucose
and increase of excretion. ('raoler , etal ) they attributed the glucose
reduction in diabeticpatient to fiber diet which reduce post parental blood
sugar by forming viscous gel in contact with water which delay the
absorption of carbohydrate in small intestine. Rhubarb contains (74)%
fiber, i.e. ( 66% insoluble and 8Yo soluble ), which may lead to certain
physiolo-gical activity. Reimer etal suggested that rhubarb fiber increases
pro-glucagon gene expression and modulates intestinal glucose uptake
thatwas promoted the reduction of blood glucose. Goel etal attributed the
hypoglycemic effect of rhubarb to epicotechin pharmacologically active
substance of rhubarb, it contains (water-soluble tannin), which is most
closely related to B-cell stimulation of pancreas. The effect of epicotechin
was promoted B-cell activity according to the level of hyperglycemia.
Rhubarb treatment (1.5 and 2) and insulin treatment groups disp-
layed improvement of body weight (table 2) as compared to diabetic control.
These results of body weight improvement may be associated with positive
modification of blood sugar, which ameliorated weight gain through
successful of glucose utilization. But other groups of rh-ubarb of treatment
and diabetic control exhibited reduction of body weight may be due to
negative utilization of glucose (r3).

The histopathological picture of liver and kidney after ten days
of treatment figures (l and 2) is showed necrotic effect, and this effect of
rhubarb rnaybe due to the large quantities of oxalic and its salts (le) Further
more Lampe and McCarn ('o)attributed 

the cloudy swelling to impairment of
Na-K pump and/or glucose-Na exchange which increa-sed cell size.
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Tablc l:B10od glucOse in cOntrol and a1loxan Rhubrab treated rabbits(mmo1/L)

Aloxan Diabetic

Diabetic
control

control Groups
Time

Rhubarb Alcoholc extract Rhubarb crude flour
Diabetic
control

+

lnsulin
2 rnl/kg 15

ml/kq
l rnl/kg

IUU

mq/kq
50

mq/kq
25

mo/ko
05

_lu/kg
911±
0.53

890±
0.52

896±
0.97

916±
0.38

920±
0.76

8.69±

0.11
9.05±

0.10

1413
±1.73

13.00
±1.33

913±
0.65

940±
0.35

Pre induction of
Diabesis

1415±
3。40

1379±
2.10

1388±
2.40

1339±
2.22

1385±
1.15

1376±
2.51

14.0±

2.25
920±
0.66

Pre treatment of
post induction

diabesis900±
0.75

1050±
1.12

1376±
2.5

1231
±1.01

1406±
2.12

8.23±

0.37

819±
0.69

1375±
1.61

891±
0.47 Day 1 treatment

762±
0.80

798±
0.51

1451±
1.00

1208±
1.35

1378±
1.40

1319
±0.73

1391±
1.14

913±
0。 97 Day 10 treatment
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Abstract

Tllc Genetic A130rithms considcr as quickly scarching mcthod to solve

a lot of rnatters becouse of its rapidly approach to uppcr ending and also

for its active abili″ in Searching a complcx and widc solution but frOm its

disadvantages the diffcuity of hmiting an idcJ adJustlncnt standared and

this has avc■/strong cffect on Gcnctic Algorithms qualiflcation 
Vヽc have

faced a problcln whcn、vc usc a Gcnctic Algoritlms in discovcring lulcs

in learning neural neい vork wherc as wc found a difflculty in limiting an

idcal attustment standared to gct a best results To treat this problem,wc

will design a Ccnetic AlgOrithm that can hmit an idcal adlustlnent

stalldared in steady state in discovcring rulcs in lcarning neural ncmorks
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Rules NO. New learning rules
1 十A ☆Ti‐ Al 糞Oi‐ AittOi l

十A ★Ti― Al彙 Oi+Aj・ Oi★ Oi

+A ★Tl― 角
☆Oi+Ti★ Oi

4. +A ★Ti― Al ☆Oi― Ti☆ Oi★ Oit

+A ☆Ti‐ AI ☆Oi‐ Ai☆ Ti★ Oil

+A ☆Ti‐ 川
★Oi tt Oitt Oi

7. +A ☆Ti‐ Al ★Oi― Aj★ Oi★ Oi

+A ★Ti― AI ★Oi+Ai★ Ti★ Oil

+A ★Ti‐ A ☆Oitt Aiよ Oil
十A ★Ti― A ★Oi+Ti☆ Oi★ Oi

1 +A 彙Ti‐ A ★Oi‐ Tiた Oil+Ti★ Oi★ Oi

+A ★Tl― A ☆Oi+Oi☆ Oil― Aj★ Oitt Oi

+A ★Tl‐ A ★Oi‐ Al大 Oi'+Oi★ Oi

4. +A ☆Tl― A 彙Oi‐ Ti★ Oi'十 AittTi☆ Oi

+A ☆Ti‐ A ☆Oi+AittTi★ Oi'‐ Oi★ Oi

+A ☆Tl‐ A 菫01‐ Al彙 Oil+Ti★ Oi★ Oi

+A ☆Tl‐ A ★Oi+Ai☆ Ti★ Oil― Titt Oi★ Oi

+A 彙Tl‐ A ★Oitt Aiた Oil― Aj☆ Ti☆ Oi

+A ★Ti― A ★Oi‐ Aiた Ti★ Ol'+Ai★ Oi★ Oi
‐Oitt Ti+Aj☆ Ti☆ Oi'一 Aj★ Oi☆ Oil
+A ☆Ti― A 彙Oi¨ Oi☆ Oi'+Tl☆ Oi☆ Oil

+Ti+Ai★ Tl‐ Ai☆ Oi― Ti★ Oi
‐Oi+Al彙 Tl‐ Ai★ Oi+TittOi

24. +Oil+Al贅 Ti‐ Ai☆ Oi― Ti★ Oi☆ Oit
_Oil十 Al★ Ti‐ Ai★ Oi+Oi☆ 01

+A ★Tl‐ Ai★ Oitt Ai☆ Oi'一 AFOi☆ Oi

+A ☆Tl― Ai☆ Oi+AittOi t― Ti★ Oi★ Oi

+A 菫Ti‐ A i☆ Oitt Oiた Ol'+Ti★ Oi★ Oi

+A ☆Tl‐ A i彙 Oi― Al大 Oi☆ Oil+Ti☆ Oi☆ Oi

+A ★Tl― A i★ Oi+Titt Oi'一 Ti★ Oiた Oi

+A ★Tl― Ai★ Oi― Aj★ Oi`+Ti*Oi
+A ☆Tl‐ A 彙Oi‐ Ai★ Oi:+Ai☆ Ti★ Oi

+A ☆Ti‐ Al★ Oi‐ Al★ Ti★ Ol'+Oi★ Oi

+T *Oi:+Ai★ Ti☆ Oi:― Oi★ Oil― Aj★ Oi★ Oi

6i-slt*ll #r.t! : (2) iJ ,i=t
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