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ABSTRACT
This study was designed to investigate the effect of various concentrations

(0.1-0.6% wt/v) of raw honey on the activation of human peripheral lymphocytes
culture, as well as to study the effect of intra-peritoneal administration of raw honey
at a concentration of 600mg/kg against formalin-induced chronic inflammation in
mice.

The results dernonstrated that honey was significantly (p<0.02) increased the
mitotic index of lyrnphocytes fronr 3.2+0.26 (in control) up to 5.4*0.3 and the
protein content in their secretion from 69*7.Tpg/ml (in control) up to
145.7+4.6trtglml. on the other hand, honey inhibited formalin-induced chronic
inflammation in the paw of micb about 66.6% in comparison to 72.2%o in
d iclofbnac-treated mice.

The present stLrdy indicated that honey was able to act as anti-inflammatory
agent and to activate lyrnphocyte in their cell culture by increasing their
prolifuration and stitt'tulating them to release protein-like products in the culture
mediunr. Therefore, it needs further investigation to determine the nature of these

in-like products.

INTRODUCTION
One of the most applicable groups of natural products, used by

htrman beings from ancient timejs, are bee products from the genus Apis,
therefore api-therapy was referred to the use of various products of the
common honey bee in alternative remedies (l). Several anti-
inflammatory therapies have been used in different biological models,
however in recent "back to nature move", modern man is searching for
natural products with medicinhl properties particularly those obtained
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from plants and bees (2). It was found that honey can suppress
inflammation and reduce pain that restrict the flow of blood through the
capillaries (3). Therefore, the oxygen and nutrients became available for
leukocytes to fight infection and for fibroblasts to multiply and promote
healthy granulation tissue and reepitheliaization (4, 5). Recent research
has been found that honey at a concentration as low as O.lyo may
stimulate proliferation of peripheral blood B and T lymphocytes and
activate phagocytes (6). Also, honey at a concentration of lo/o has been
reported to stimulate monocytes in cell culture to release the cytokines
tumor necrosis factor (TNF-1), Interleukines (IL-l and IL-6) which are
intermediates in the immune response (7). In addition to the reported
stimulation of leukocytes, honey has the potential to augment fufther
immune response by supplying glucose which is essential for the
respiratory burst in macrophages (8). It has been demonstrated, in vitro,
that the phenolic compounds in honey such as flavonoids contributed
very significantly to its anti-oxidants capacity (9,10), that enable honey
to lower the risks and effects of acute and chronic free radical-induced
oxidative stress, inflammatory response and several pathological
conditions such as atherosclerosis, diabetes and cancer (11, 12,13, I4).

The objective of this study was to assess the effect of various
concentrations of honey on the human lymphocytes culture and to
investigate its effect on the formaline-induced chronic inflammation in
mice.

MATERIALS AND METHODS
Preparation of Honey

Natural unprossessed and multifloral origin raw honey was
collected from Khan Dhari farm, Baghdad city, Iraq. The initial
solution of honey in a ratio of 60/o (wt/v) was prepared by dissolving 6
grams of honey in 100 ml phosphate buffer saline, then sterilized by
filteration through 0.227tm filter. For in vitro experimentations, a series
of honey concentrations (0.1,0.2,0.3,0.4,0.5, and 0.6%) were prepared
from the initial solution by using RPMI-1640 medium (sigma)
supplemented with 20 mlldl of fetal calf serum (Difco), Streptomycin
100pg/ml and penicillin G 100U/ml just before used in the experiment
and under aseptic conditions.
Mitotic Index Assay

The mitotic index of peripheral lymphocytes was assessed by using
whole blood culturing method (15). Eight drops of fresh human
peripheral blood and 0.lml of l5pg/ml pHA (Sigma) were added into a
siliconized tubes containing 5ml of each of various concentration of
honey medium, then incubated at 37'c for 72 hours. Just 10-15 minutes
prior to the end of incubation, 0. I ml of colchicin (450pg/ml) was added
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and returned to incubator. After that, the tubes were centrifuged at
1500rpm for 10 min and thq precipitated pellet was treated with
hypotonic solution (0.075M KCI) for 30min at 37'c, then centrifuged
and the pellet fixed with immediately prepared fixative solution
(methanol: glacial acetic acid at a ratio of 3:1) and then centrifuged. The
pellet was washed 3-4 times with fixative solution, then dropped from
60cm height on cooled slides and stained with Geimsa stain. The slides
were examined under the light microscope and the number of divided
lyrnphocytes (those in metaphase) and non dividing lymphocytes were
counted to calculate the mitotic index as percentage.

Preparation of Lymphocytes
Lymphocytes suspension was prepared according to Hudson &

Hay method (16). By aspirating 5ml of peripheral blood from healthy
individual and diluted with equal volume of sterile phosphate buffer
saline. The diluted blood was added to a siliconized tubes containing
5ml of Lymphoprep solution (Flow Laboratories) without allowing it to
be mixed, then centrifuged at 1500 rpm for 30 min by using cooling
centrifuge at I B'c. The content of the tube was separated into four
layers, the lymphocytes layer was aspirated and transferred to a

sterilized tube and the volume was completed to 5ml by serum-free
RPMI-1600 medium and centrifuged at 1500 rpm, 18'c for 10min.
This washing step was repeated 3 times and the pellet resuspended with
RPMI-1640 medium supplemented with fetal calf serum 20% and

transferred to culture vessel (25cm'z) and incubated for t hour at37'cto
eliminate the adherent cells. The number of lymphocytes was counted
by hemocytometer method and the concentration of the cell suspension

was adjusted to 1x l0l l cellsiml.
Lym phocytes Viability Test

Lymphocytes suspension at a concentration of 1x10 1 cells/ml
were incubated in I ml pf RPMI-1640 medium containing various
concentration of raw honey (0, 0.1,0.2,0.3,0.4,0.5, and 0.6%) at37"c
lor 3 hours. Cell viability was calculated by using trypan blue exclusion
method (17).
Determination of Protein Content

The protein content in the secretion of lymphocyte culture was

determined after culturing lymphocyte suspension at a concentration of
I x 1 0 r cellsiml in RPMI- 1640 medium containing various
concentration of raw honey and PHA. At the end of incubation period
(72 hours), the tubes were centrifuged at 1500 rpm for 10 min and the
supernatant was aspirated and transferred into eppendroff tubes and

stored at-20'c until they are used to determine their protein content by
Bradford method (18).
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Anti-infl am m atory Assay
The method of formaline-induced paw edema in mice was used

(19). chronic inflammation was produced by injecting 0.02m1 of 2yo
formalin in the right hind paw of 6-8week old (20-309) mice. Test
group (n: 5) was intra-peritoneally injected with raw honey solution at
a concentration of (600 mg/kg) t hour prior to formalin injection and
continued for 6 consecutive days. Standard group (n: 5) was ip injected
with anti-inflammatory drug diclofenac (lOmg/kg) I hr prior to foimalin
injection and also continued for 6 consecutive days. However, control
group (n : 5) was injected with formalin only. The paw thickness was
measured by using Vernier-Callipers before and after 6 days of formalin
injection. The increase in paw thickness was calculated by pt - p0 

,
where Pr is paw thickness at 6'h day after formalin injectionand p0 is a
paw thickness at the zero time. The percent inhibition in the thickness
was referred as anti-inflammatgry effect and calculated by (l - T/c) x
100 , where C is the increase in paw thickness of the control and T is the
increase in paw thickness of the treated groups.

Statistical Analysis
All data were expressed as mean + SE, and the validity was tested

by linear correlation between the honey treatment and each parameter.
The statistical analysis of differences between treated and control
groups was carried out by using Mann-whitney test at p<0.05.

RESULTS AND DISCUSSION
The results showed significant reverse correlation (r : -0.4g,

p<0.01) between three hours exposure to different concentrations of raw
honey and viability of lymphocytes, but without significant differences
between the control and the treated groups (figure I ). rn. effect of 72
hours exposure to variours ioncentrations of raw honey on the protein
content in the secretion of human lymphocytes culture was illustrated in
(figure 2). The statistical analysis showed-a non-significant correlation
between the different concentrations of honey treatment and the protein
content, in which concentrations of 0.2, 0.3, and 0.4%o significantly
(p<0.02) increased the protein content from 69 + 7.7 pglml (in controi)
up to 101*3.1, 145.7+4.6 and 127.3+1.4 pglml respectively. similarly,
there was no significant correlation betwe en 72 hours exposure to
various concentrations of ralv honey and the mitotic lndex of
lymphocytes in the whole blood culture, but a concentrations of 0.3 and
0.4% were significantly increased the mitotic index of lymphocytes
from 3.2+0.26 (in control) up to 5.4+0.3 and 4.3+0.ts iesiectively
(figure 3).
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On the other hand, the anti-inflammatory effect of raw honey
treatment in mice was dernonstrated in (figure 4), in which paw
thickness was significantly (p<0.02) was significantly reduced from
1.8+0.3 mm (in control) down to 0.6+0.21 and 0.5+0.11 mm in honey -
and diclofenac- treated mice respectively. When the percent inhibition
of paw thickness was calculated by using the previous equation, the
result was referred as anti-inflammatory activity which was equal to
66.6% in honey-treated mice and 72.2% in diclofenac- treated mice.

o Mean o SE

o 0.1 0.2 0.3 0.4 0.5 0.6

Honey Conce ntrati ons (w AvY/"

Figure -l: Effect of3 hours exposuie to various concentrations ofhoney on the
viability of lymphocyte in cell culture.
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Figure -2: Effect of72 hours exposure to various concentrations ofhoney on

the protein content in the secretion of lymphocyte culture.
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Figure -3: Effect of72 hours exposure to various concentrations ofraw honey
orr the mitotic index of lymphocytes in rvhole blood culture.
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Honey showed no adverse effect on the viability of peripheral
human lymphocytes in vitro (figure 1). In general, honey is a safe
product (20) and has a very long history of low-risk food use, with no
adverse effbcts or allergies (21,22). Also no adverse effects have been
noted in any of the studies in which honey has been applied topically,
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intrapulmonary, intravenously or orally (1, 23, 24, 25)' On the other

hand, this study found that honey caused in a dose-dependent manner an

increasing in the protein content of lymphocyte culture (Figure 2) and

their prJiferation (figure 3). . The mechanism of action might be

proUably due to ability of honey to stimulate lymphocyte to release

certain cytokine that is associated in their proliferation, because many

investigators indicated that honey can stimulate cytokine production

from human lymphocyte such as TNF-I, IL-l and IL-6 (7) and the

proliferation of plripheral blood B and T lymphocytes (6). Recently,

hon.y was separated by a molecular weight to identiff the component

responsibl. fot irrducin-e cytokine production and resulting in the

isoiation of a 5.8-KDa component, which stimulated production of
TNF-o via Toll-Like Receptor-4 (TLR-4) (26).

In respect to the anti-inflammatory effect, honey caused an anti-

inflammatory effect against formalin- induced chronic inflammation in

the paw of mice after 6 consecutive days of intra-peritoneal

aclministration at a concentration of 600 mgikg (figure 4)' Several

clinical observation of reduced. inflammation following application of

honey were substantiated by the results of in vlvo studies that have

shown against chronic wounds (20). Histological evidence of reparative

activity was seen in 80% of wounds treated with the honey dressing by

the 7tf day with minimal inflammation, while those treated with silver

sulfhdiazine shou'ed 520/o repar.ative activity with inflammatory changes

(21). Another study found that twice daily oral administration of honey

at a dose of 312 -gfkg accelerated the healing of indomethacin-induced

gastric ulcer in rati ana this healing effect may be due to its viscosity,

tygror.opic property, promotion of the formation of granulation tissue,

anti-bacterial activity and presence of enzymes such as catalase (27)'

Furthermore. it was found that aclministration of honey either alone or

combined with other natural products revealed high effectiveness

healing in several chronic inflamed diseases such as leg and pressure

ulcers]atopic dermatitis and psoriasis, hemorrhoids and anal fissure (4'

14, 25, ZZ, ZO1. The mechanism of action by which honey inhibit

inflammation rnay be due to it's a polyphenol profile such as flavonoids

that act as natirral anti-oxidant (11, 12, 13, 14, 30)' The anti-

inflammatory activiry of flavonoids may be resulted from inhibiting

either cyclooxyg..,ur. and lipoxygenase enzymes (which play an

important role- as inflarnmatory mediators) or by inhibiting

prostoglandins biosynthesis and neutrophils degranulation (3 I )' Another

mechanism ,ugg.rt.d that honey may inhibit inflammation by

clecreasing the 
-production of reactive oxygen intermediates and

enhancinf TNF-0 release from monocyte (32) that could potentially

、
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lead to the development of noval therapeutics to improve wound healing
and tissue repair in patient with acute and chronic wounds (7,26).

This study found that natural raw honey at concentrations of 0.1-
0.6 % (wt/v) has no toxic effect on the viability of human peripheral
lymphocyte in vitro. In contrast, incubation of human lymphocyte with
the same concentration of honey for 72 hours caused a significant
elevation in the protein content in their cultures, which in turn increased
their proliferation rate. Therefore, these findings let us to suggest that
honey treatment may enhance lymphocyte proliferation. Also the
present study demonstrated clear anti-inflammatory activity of honey in
mice by using formalin-induced inflammation model, but the
mechanism of action is still unQlear and need more investigation.
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ABSTRACT
Mutual prodrugs of indomethacine with an antiarthritic nutraceutical D-

glucosamine have been synthesized with hope to reduced gastrointestinal
ulcerogenicity, better analgesic/anti-inflammatory effects and additional antiarthritic
activity. These prodrugs (compoulrds V and VIII) have been synthesized by
coupling of carboxyI group of indomethacine with either primary hydroxyl group or
amino group of glucosamine via ester and amide linkage respectively. The
synthesized compounds were identified and confirmed by their physical properties,
infrared spectroscopy (lR spectra) and elemental microanalysis (C.H.N.). The
hydrolysis of compound V was studied at acidic and neutral media (pH I and pH 7)
to evaluate its stability at gastrointestinal tract pH, and its results revealed high

stability at these pH values.

INTRODUCT10N
Non Steroldal Antl-lnllammatory urugs (NSAIUS) are among tne

most widely used of all therapeutic agents in the treatment of pain and
Non Steroidal Anti-Inflammatory Drugs (NSAIDs) the

inflamrnation (1) The NSAIDs form a distinct group with different
chemical structures sharing similar effect; which are characterized by
their ability to relief pain, fever and inflammation associated with
inflammatory disorders(2). . The vast majority of these classes are

weakly acidic with ionization constants (PKa) that range from 3-5(3).

Aspirin (l) is the first NSAIDs that were introduced to the clinical use

in 1899. It is the most commonly used and is the drug to which all other
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anti-inflammatory agents are compared (4). However, it appears to be

associated with higher incidence of toxicity than other NSAIDs(5). The

first alternatives to aspirin were phenyl butazone and indomethacine (2)

these were followed by propionc acid derivatives and therefore awide

variety of agents was developed (6).

Glucosamine (3) is an amino sugar, it is an important precursor in the

biochemical synthesis of glycosylated proteins and lipids (7). Oral
glucosamine is commonly used for the treatment of osteoarthritis, since

glucosamine is a precursor for glycosaminoglycans, which are a major
component of joint cartilage (8). Glucosamine is found naturally in the
body, especially in cartilage, tendons and ligament tissues. It is an

essential part of the manufacture of glycoaminoglycan (GAG), which
forms most of the cartilage tissue (9). It is not found in significant
amounts in the diet and must be synthesized by the body. This ability
declines with age and predisposes the body to arthritis. Supplemental
glucosamine may help to rebuild cartilage (10).
The study of the antiexudative activity of voltaren, indomethacine and
piroxicam in combination with glucosamine on the model carragenian
inflammation showed that the combination makes it possible to decrease

the effective doses of NSAID by 2-2.7 times with the preservation of
the pronounced antiexudative activity (11). It has been shown that N-
acetyl glucosamine inhibits the enryme elastase in a dose-dependent
way. Elastase plays an important role in the breakdown of the articular
cartilage, ligaments, tendons.and bones in RA(12).

In the view of this background, the present study was conducted to
design and synthesize two mutual prodrugs: compound V (4) and
compound VIII (5).
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EXPERIMENTAL
All reagents and anhydrous solvents were of alalar type and generally

used as received from the commercial supplier (Merk-Germany, Reidel

Dehean_Germany, Sigma-Atdrich Germany &BDH England).

Indomethacine was supplied from Samara Drug Industry'

Melting points were determined by capillary method on Thomas Hoover

uppuruiui (England) and ascending thin layer chromatography (TLC)

*ut ,un on Keisl gel GF 254 (type 60), to check the purity and progress

of reaction. The identification of compounds was done using iodine

vapor or by irradiation with UV light and the chromatograms were

eluted by: ethylacetate: methanol: ammonia (85: l0: 5)'

IR spectra were recorded on model FTIR spectrophotometer, Bruker

tensor 27 (Germany) as a KBr film. HPLC analysis has done using

HPLC apparatus, Shimadzu (Japan) in the college of Education,

Universitf of Mosul. CHN microanalysis has been done using exter TE

nricro-analyzer (Germany).The analysis was done in the micro

analytical center faculty of science rUniversity of Cairo.
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Synthesis of 6-(hydroxyl)-3-(4-methoxybenrylidineam ino)
tetrahydro- 2H-pyran-2,4,5-tfiol. (Compound I)

D-glucosamine hydrochloride (9g, 0.05 mol) was dissolved in
sodium hydroxide. (42.3m1, lN). anisaldehyde (p- methoxy
benzyldehyd) (6 ml) was added rapidly and the solution stirred
vigorously for 2 hour. Crystalline material appeared in a few moments
and the suspension of crystalline material was allowed to stand
overnight at 4C"; the crystals where harvested in a Brichner funnel,
washed with ice-water (2x50 ml) and 1:1 mixture of alcohol-ether
(3x50ml) then dried in oven at 40' for 3 hr. to give compound I(r3) .The
o/oyield, physical data, and R; value are given in table (l). IR 3490 &
3328 (O-H) stretching vibration, 3035 (C-H) st. v. of aromatic, 1639
(C:N) st. v. of imine, 1606 & l516 (c-_c)st. v. of aromatic, ll99 &
1031 cm-r (C-O-C) st. v. of ether.

Synthesis of 6-(acetoxymethyl)-3-(-4 methoxybenrylideneamino)
tetrahyd ro-2H-pyr an-2,4,5-triyl triacetate. (Compou nd II)

compound I (8g, 0.03mol) was mixed in ice bath with previously
distilled ice-cold acetic anhydride (27 ml) and anhydrous pyridine (48
nrl). The mixture r,l,as allowed to stand in ice with occasional shaking
for 3h. and then for an additional 24 h. at room temperature. The
resulting solution was mixed with cold water (50m1) and kept for 30
minute at 4C" to allow the tetra'acetyl derivative to crystallize then the
crude white crystals were collected by filtration on filter paper then
washed with ice water (3x50ml) then recrystallized from methanol, and
dried over phosphorous pentoxide in vacuum to give compound II(13).
The ohyield, physical data, and R1 value are given in table (l). IR 3074
(C-H) st. v. of aromatic, 1747 (C:O) st. v. of ester, 1655 (C:N) st. v. of
imine, 1560 (c-_c)st. v. of aromatic, 1222 & 1069 cm-' 1C-O-C) st. v.
of ether.

Syn thesis of 6-(acetoxym ethyl)-3-a m inotetrahydro-2H-p yran-2,4,,5-
triyl triacetate hydrochloride. (Compound III).

compound II (8g, 0.02mol) was dissolved in acetone (400 ml) and
the solution heated in water bath until boiling. Then hydrochloric
acid (3.5 ml, 5N) was added, resulting in immediate formation of
white crystalline precipitate, the solution was refluxed for l5 min.
cooled to belorv room temperature and diethyl ether (500 ml) added.
After standing overnight at 4c', the precipitate was harvested,
recrystallized from methanol, and dried over phosphorus pentoxide

14
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to give compound III(r3). Theohyield, physical data,and Rpvalue are
given in table ( I ).

Synthesis of 6-(acetoxym ethyD-3-(2-(1 -(4-chlorobenzoyl)-5-
m ethoxy-2- m ethyl- I H-indol-3-yl)acetam ido)tetrahydro-2H-pyran-
2,4,Striyltriacetate (Com pound IV)

DCC (0.8g, 4.3mmol) and indomethacine (1-(4-chlorobenzoyl)-5-
methoxy-2-methyl-indol-3-acetic acid) (1.5g , 4.3mmol) were added
sequentially to Compound III (l .5g, 4.3mmol) in trichloromethan (20
ml) and dry pyridine
( 3.2 ml )at 0C' in ice bath. The solution was stirred continuously for 18
h at 0C', and for 24h at25C", then cooled to 5C" and the precipitated
DCU was filtered off. The solution was then evaporated in vacuum and
the obtained yellow residue was dissolved in 50ml ethyl acetate and
kept in refrigerator overnight, a white precipitate appeared which was
filtered off and the filterate was extracted with water (2x40ml), lN HCI
(2x40ml) and water (2x40ml) and dried over Na2SOa, the solvent was
reduced to few milliliters and crystallization was induced by adding
cold ether. The product was recrystallized from ethanol to give
compound IV(14). The o/oyield, physical data, and Ri value are given in
table (l). IR 3422 (N-H) st. v. of amide, 1734 (C:O) st. v. of ester,
1646(C:O) st. v. of amide, 1603 & 1481 (c:c)st. v. of aromatic,
1456 & 1372 cm-t (C-H) bending vibration of CH:. CHN Calculated
(C:rH:sNzOrzCl): C,57.69; H,5.13; N, 4.08; Found: C,57.22; H,4.88;
N,4.21.

Synthesis of 2-(l-(4-chlorobenzoyl)-5-methoxy-2-methyl-1H- indol-
3-yl)-N-(2,4,5-trihydroxy-6-(hyd roxym ethyl) tetra hyd ro-2-H-pyran -
3-yl)acetamide. (Compound V)

Compound IV (lg, l.4mmol) was added to a solvent system of
methanol, diethylamine, water (2:I:lvlv) (80m1) at 4C" .after 40 mint the
cold solution was flash evaporated to one half of it's original volume.
Water (a0ml) was added to the residue and the solution was cooled
again to 4C' with stirring. Th6 stirring was continued at 4C" for 2h
during which the progress of the reaction was checked by TLC at the
end of this time the resulting solution was taken and brought to pH 6 by
adding few milliliters of HCI (2ml). Excess water was added and the
final product was precipitated by adding cold ether and recrystallized
from ethanol to give compound (V; tt+1. The ohyield, physic al data, and
R1 value are given in table (1). IR 3323 (N-H) st. v. of amide, 1694
(C:O) st. v. of amide, 1577,1507 &. 1479 (c-_-c) st. v. of aromatic,

く
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l32l cm-t (o-H) bending vibration. cHN calculated (czsHzzNzorcl):
C,57.861'H,5.24; N, 5.40; Found: C,56.97;H,5.25;N, 5.65.

Synthesis of 2-Q-(-chlorbenzoyl)-5-methoxy-2-methyl-lH-indol_3_
yl) acetyl chloride. (Compound VI)

Indomethacine (2.14g, 6mmor). was dissolved in chloroform (30m1) and
an excess of thionyl chloride (3ml) was added dropwise over 30-40
minute with continuous stining at 0c" after that the temperature of
reaction mixture was gradually increased to 90C..
The solvent and the excess of thionyl chloride were removed by
evaporation under vacuum, re dissolved in chloroform and re-
evaporated to ensure removal of thionyl chloride. A yellowish-brawn
oily residue was obtained(r5).

synthesis of N-( p-Methoxybenzylidene)-2-amino-2-deoxy-6-[l-(p-
ch lorobenzoyl)-5-m eth oxy-2-m ethylindole-3-acetatel -6-dehya ro_n-
D- glucopyranose. (Compound VII)

Indomethacine acid chloride (vI) (r0 mmol) was added dropwise to
compound I (2.969,lOmmol) in pyridine: N, Ndimethylformu-id. (l:l)
(50m1) cooled to 0C' in an ice bath with continuos stirring. The mixture
become homogeneous and was stand at 0C. for l2h.
At the end of this time water (a0ml) was added and the solvent was
evaporated in vaccum at 90c', then the residue was dissolved in
minimum volume of methanol and crystallization was induced by
addition of water. The. compound was re-crystallized from methanol to
give compound vII('6). The ohyield, physical d,ata, and R1 value are
given in table (l).
LR3327 (O-H) st. v. of alcohol, 1725 (C:O) st. v. of ester, 16g3 (C:O)
st. v. of amide, 1532, l47B &.145g (cTc) st. v. of aromatic, 1320 (o_
H) bending vibration 1224 &. loTo c.-' 1c-o-c) st. v. of ether. cHN
Calculated (C::H::NzOrCl): C, 62.21; H, 5.22; N, 4.40; Found: C, 60.74;
H,4.99; N, 4.58.

Synthesis of 2-a m ino-2-deoxy-o-[ t -(p-.hlorobenzoyl)-S-methoxy-2_
m ethylin dol-3-a ceta tel -6-d ehyd ro-B-D-gru copyra nose
hydrochloride. (Compound VIf D

compound (vII) (2g) was dissolved in acetone (l00ml) and the solution
heated in water bath. until boiring, then hydrochloric acid (0.ggml, 5N)
was added, the solution was refluxed for l5 min. cooled to below ioo*
temperature, then diethyl ether (50 ml) was added.

16
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After standing overnight at ! c', the precipitate was harvested,
recrystallized from m.ethanol, and dried over phosphorus pentoxide to
give compound vlll(r3). The yoyield, physic ui dutu, and Rr value are
given intable (1). IR 3423 (o-H) st. v. of alcohol,1747 (c:o) st. v. of
ester. 1597,1576 &. l5l7 (c-_-c) st. v. of aromatic, l2ll & 1040 cm-r
(c-o-c) st. v. of ether. cHN calculated (czsHzsNzorclz): c, 54.06; H,
5.08; N, 5.04; Found: C,55.87;H,5.25; N, 5.20.

Preliminary kinetic experiment of compound V

compound v was incubated in phosphate buffer (pH 7), and 0.lN HCI
(PHl) respectively at 37"C.
3mililiter of buffer and 0.1N HCI was spiked with drug solution
resulting in final concentration of 75pM. At regular time interval 50pLof samples were withdrawn and immediately injected in Hpic
apparatus.
The HPLC apparatus consisted of amodular chromatographic system
linked to an injection valve with 50 pl sample loop the ditector was set
at 254 n chromatography of indomethacine and compound v were
performed on a reversed phase coloumn GL|I{A cN c-g 5pM 250 x 4.6
mm i.d.;Phenomenex, Chemtek, Bologna, Italy).
All analysis was performed at room temperature. Data acquisition and
processing were accomplished with a personal computer
The mobile phase consisted of a mixture of acetonitrile, DW and
methanol the flow rate was 0.8 ml/min(la).

RESULTS AND DISCUSSION
The general routes outlined in schemes r,2 and 3 were used to

svnthesize all compounds described here. The characterization and
purity of these compounds (percent yields, melting points and TLC)
were given in table (l).

17
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Scheme -3: synthesis of compounds (VI, VII & VIll)

Table -l: The characterization and physical data of the intermediate
compounds and final products.

Emnirical( ornr)ound- --'-r'----- formula Ⅷよょrr ttSCnⅢon
Melting point

Observed reported
ｄ

％

ｉｅｌｙ
R1

value

I Cr+HrqNOo 297  淵牌 86 165-166        166(13) 0.43

H    C22H'7N010 4“  淵漁 80 186-188        187(13)
0.77

C14H22N09CI 384
VVhite

CWStttS
つ
ん 185(13) 0.62

C:rHrsNzOrz
Ct

yellow
crystals

IV 93-95

CzsHzzNzOrCl
Faint yellow

powder
30 117‐ 118 0.67

VI C19H15N03CL 377 Oily

VH C33H33N209CI 637
yellow
powder

131‐ 133 Ａ
υ

VHI
C25H28N208CI
2

556
Vヽhite

CryStals
142‐ 144 0.45

Solvent system: ethylacetate: rnethanol: ammonia (85: 10: 5).

The assignments of the structures were based on elemental and
spectroscopic methods of analyses. Infra-red (IR) spectroscopy has been
done for most of the synthesized compounds, in order to confirm the
successful preparation of the designed compound in the respective step

to reach the final compounds.
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The values Ofthe interesting bOnds Ofthese spectra have been discussed

according tO the Silverstein and]ν lcNIuny (17)(18),and presented within
the synthetic procedure.
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The designed compounds have been synthesized successfully and t

their structures were confirmed. The hydrolysis study of compound V
at acidic and neutral media (pH I and pH 7) revealed high stability
at these pH values.
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ABSTRACT
New esters of Metronidazole were design, synthesized and evaluated as possible

water soluble prodrugs with the aim of developing preparations suitable for
intravenous iniection. These esters are 2-(2-methyl-5-nitro-lH-imidazol-l-yl)ethyl-
5-oxotetrahydrofuran-2-carboxylate(compound II), Z-(Z-methyl-5-nitro- I H-
imidazol-l-yl) ethyl 3-acetyl-2-methylthiazolidine-4-carboxylate (compound V),
and Z-(Z-methyl-5-nitro-l H-imidazol-l-yl) ethyl 5-oxopyrrolidine-2-carboxylate
(compound VII).
Their pKa values, percent ionization and the lipophilicity (expressed as the log P

value) of metronidazole and their synthesized esters are investigated. The results
ohtained indicated that the PKa values of these esters (2.35 - 2.45) are lesser than
Metronidazole (3,65) and also lesser ionization than it and they presented as

unionized forrn in the gastrointestinal tract pH. In general these prodrugs revealed
enhanced water solubility compared with metronidazole.
Compound (V) has higher partition coefficient than other synthesized esters, so

expected to be higher partitioning through different route of administrations.
Compound (ll) appears to be the most promising synthesized prodrugs candidate as

a parenteral delivery fbrm of nretronidazole.

INTRODUCTION
Metronidazole was first marked for the topical treatment of

Trichomonas vaginalis.It has been shown to be effective orally against
both the acute and carrier states of the disease (1). Metronidazole was
fourrd to have particularly high activity in vitro and in vivo against
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Entamoeba Histolytica and also of such other protozoal diseases as
giardiasis and balantidiasis(2).
Because of its bactericidal action, Metronidazole has become an
important agent for the treatment of serious infections (e.g. septicemia,
pneumonia, peritonitis, pelvic infections, abscesses, meningitis) caused
by anaerobic bacteria (3).
Although the drug is usually administered orally, intravenous infusion
providing rapid onset of action is often required. Parenteral dosage
fbrms for a sinrple injection are not available, presumably because of
the relatively low solubility of metronidazole in water (approximately
l% wlv, at 25"C). The intravenous administration of the drug is
restricted to the infusion of 100-200 ml every8 h using o.5o/o wlv
aqueous solutions to meet the required dose (4).
Several reporls have been published on overcoming metronidazole's
solubility problem. Firstly, the use of dicarboxylic acid hemiesters e.g.
hemisuccinate, hemiglutarate and hemimaleate was studied. However
those
prodrugs showed limited stabili.ty in aqueous solution and were slowly
and incompletely converted in-vivo to metronidazole (5).

A second type of water-soluble ester prodrug had an ionizable amino
function in the acid moiety, which revealed facile hydrolysis in human
plasma. Application of this prodrug type on metronidazole has been
reported (6 &. 7). This typ" of water-soluble ester prodrug was
investigated mostly as the hydrochloride salt but unfortunately it
showed high instability in aqueous solutions (7).

This study reports the synthesis of metronidazole esters as water-soluble
prodrugs. The physicochemical properties: pKa values, percent
ionization and the lipophilicity (expressed as the log P value) of
metronidazole and its esters were investigated. In comparison with
metronidazole a preliminary stability studies are to be carried out in an
attempt to determine the rate of hydrolysis of these drugs at different pH
values.

く
υ
つ
４



Al- Mustansiriya J. Sci
Vol。 19,No 6,2008

/
…

…′

/

rヽ
lD

EXPERIMENTAL

All reagents and anhydrous sOlvents were of analar type and generally

used as received■om the cOmmercial supplier(Mer鮭Germany,
ReidcIDehean Germany, sigma―Aldrich Germany &BDヽ

3ngland)。MctrOnidazOle was supllied iOm Nationd factOry Lab.Chemicals and

equlpment― JOrdan.
Melting points、 vere deterrnined by capillary method On Thomas H00ver
apparatus(England)and ascending thin layer chrOmatography(TLC)
was run On DC_Kartan SI Alumina o.2 mm to check the purity and
progress of reactiOn. The identiflcatiOn Of cOmpounds was dOnc using
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IR spectra were recorded on model 500 scientific IR
spectrophotometer, Buck Company (USA) as a KBr film.
CHN microanalysis has beeh done using Carlo Erba elemental analyzer
1106 and Proton-Nuclear Magnetic Resonance 1tH-NvtR) spectra on
Mercury MHz-NMR spectrometer were carried out at MDIT centre in
University of Toronto.

synthesis of 2-furancarboxylic acid, tetrahydro-S-oxo (comp. I):

A solution of sodium nitrite (12.69,0.1g3 moles) in distilled water
(30m1) and sulfuric acid (73mr, 2N) were added drop wise
simultaneously from separatory funnels to a suspension of L-glutamic
acid (189, 0.122 moles) in distilled water (iomt) under iigorou,
stirring. After the addition is complete, the clear solution was stiired at
room temperature for an additional l5 hr and water is removed under
reduced pressure with rotary evaporator.
The resulting pasry solid is triturated with a boiling acetone (75m1) and
the hot solution is removed by decantation and se1 aside to cool. This
operation is repeated four times. Removal of solvent with a rotary
evaporate to give slightly yellow oil (g). The viscous oil was
crystallized twice from ethyl acetate-benzene-petroleum ether [60 - g0
"Cl (1:1:1). The percent yield, physical data and R1 ,rrlr., of
compound I are given in table (l).

synthesis of 2-(2-methyl-5-nitro-lH-im idazol-l-yl) ethyl-S-oxo tetra
hyd rofuran-2-carboxylate (comp. II):

compound I (5.2g, 0.04 rnoles) was dissolved in dry tetrahydrofuran
(30m1), and mixed with a solution of 2-(2-methyl-5-nitro-lH-imidazol-
I-yl) ethanol
(6.89, 0.04 moles) in dry .tetiahydrofuran (30m1). The mixture was
cooled down to 0 C and a suspension of N, N-dicyclohexylcarbodiimide
(DCC) (8.28g, 0.04 mole) in dry methylene chloride was added, with
continues stirring at about 0 oc for 40 hours. N, N-dicyclohexyl urea
(DCU) was filtered off. The filtrate was washed with ethyl acetate. The
filtrate was concentrated under vacuum and the residue was redissolved
in ethyl acetate, and the excess DCU which was still adhesive on the
ester residue was precipitated out and filtered off. The clear filtrate was
washed twice with 5o/o sodium carbonate solution, 0.lN HCl, and once
r,r'ith distilled water. The ethyl acetate layer was dried with anhydrous
sodium sulfate and evaporated in vacuum. The resulted product was
collected, recrystallized from methanol-ether to give compound II (9).
The percent yield, physical data and Rl.values were given in table (l).
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cHN calculated (cl rHl3N3o6): c,46.65;H,4.63;N, 14.g4. Found:
c,46.09; H,4.g2; N, 15.10. ,H-NMR (deuterated DMSO) 6: 2.30 (m,
2H, cHZ alpha to carbonyl of buteralacton),2.45 (m,2H, cH2 beta to
carbonyl of buteralalt9n), 2.51 (s, 3H, cH3 at imidazol), 4.44 (t,2H,
cH2 alpha to N' of imidazor), 4.56(t,2H, cH2 beta to Ni of imidazol),
5.13(t, 1H, cH of buteralacton), 7.gl(s, lH, cH of imidazole).

Synthesis of 2-methyl thiazoridine-4-carboxylic acid (comp. III):

cysteine (9.79,0.08 moles) was dissolved in distiiled water (g0ml) at
room temperature, and the solution was clarified by filtration. The .iru.
solution was cooled in an ice bath and acetalalnyae (4.gml, 0.0g5
moles) was added at once with'vigorous stirring. The reaction flask was
Stoppard to minimize the exposure of the contents to air. Stirring was
continued for I hour in an ice-bath for an additional 1.5 hours at-room
temperature. The solvent was evaporated to dryness on a rotating
evaporator, and the residual solids were dried further in vacuum
desiccators over night. Recrystallization from methanol afforded
compound IrI (10). The percent yield, physical data and R1. values were
given in table (l).

Synthesis of 3-acetyl-2-methylthiazolidine-4-carboxylic acid (comp.
IV):

To a cooled, stirred solution of compound III (2.949,0.02 moles) in
distilled water (50m1), anhydrous sodium carbonate (3.lgg, 0.03 moles)
was added. when dissolution.was nearly complete, u."ti, anhydride
(3'8m1, 0'04 moles) was added drop wise ou.. i0 minutes and siirring
was continued in the cord ice-bath for I hour. Acidification of the
reaction mixture to pH l with concentrated HCI caused precipitation of
the product which was coilected, washed with distiiled water, and dried
in vacuum desiccators over cacrz. This product was recrystailized from
ethyl acetate to give compound IV (il). The percent yield, physical
data and Rlvalues were given in table (l).

Syn th esis of 2-(2-methyl-5-n itro- I H-im idazol- l -yl) ethyl 3 -acetyl -2-
methylthiazolidine-4-carboxylate (comp. V):

compound IV (, grt, 0.0 r moles) was dissorved in dry tetrahydrofuran
(20m1), and mixed with a solution of 2-(2-methyl-5-nitro-lHimidazole-
l-yl) ethanol (1.7rg,0.0r mores) in dry tetrahydrofuran (20m1). The
mixture was cooled down to'0 oc and a sispension of DCC (2.019,0.0t
mole) in dry methylene chloride was added, with continues stirling at
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about 0 oc for 40 hours. DCU was filtered off and the filtrate was
washed with ethyl acetate. The filtrate was concentrated under vacuum
and the residue was redissorved in ethyr acetate,the excess DCU which
was still adhesive on the ester residue was precipitated out and filteredoff. The clear flrtrate was washed twice with'Soh sodium carbonate
solution,0.lN HCI and once with distilled water. The ethyl acetate layer
was dried with anhydrous sodium sulfate and evaporated in vacuum.
The resulted product was collected, recrystallized from methanol-ether
to give compound. v (g).The percent yield; physical data and Rlvalues
were given in table (r). cHN calcurated (-,rH,rN+oss): c,45.6r; H,5.30; N, 16.36. Found: C, 44.92; H, 5.10; N, fS.gS. iff_Nirln
(deuterated DMSO) 6: r.54 (d, 3H, cH: at thiazoridin e), 2.32 (s, 3H,
CH: of acetyl), 2.51 (s, 3H, CH: at imidazol), 3.06 (d, 2n, iilz of
thiazolidine), 4.44 (t,2H, cHz alpha to Nr oi'i^idurol), +.io (t,2H,cH: beta to NI of imid,azol),4.7 i, rH, cH beta to S of thiazotidinel,
4.81 (q, lH, CH alpha to S of thiazolidine), 7.gl (s, lH, CH of
inridazol).

synthesis of 5-oxopyrroridine-2-carboxyric acid (comp. vI):

Glutamic acid (7.359, 0.05 moles) was added to the suspension of
alumina (159,0.15 moles) in toluene (160m1). The mixture was stirred
arrd refluxed for 72h at room temperature using a Dean-stark trap to
collect the water formed in the reaction. Then the mixture was filtered
and the solid is repeatedly washed with a mixture methylene chloride:
methanol (9:l,vlv),to completely absorb the lactam. Evaporation of the
filtrate, and dissolved the precipitate in diethyl ether; filtrate then
evaporated to give the compound vI (12).The percent yield; physical
data and Rl.values were given in table (l).

synthesis of (s)-2-(2-methyr-5-nitro-lH-imidazol-l-yl) ethyl 5-oxo
pyrrolidine -2-carboxylate (comp. VII):

compound vI (2.58 g,0.I2moles) was dissolved in dry tetrahydrofuran
(20m1), a,d rnixed with a solution of 2-(2-methyl-5-nitro-lHimidazole-
l-yl) ethanol (3.429, 0.02 mores) in dry tetrahydrofuran (30m1). The
mixture was cooled down to 0 oc and a iuspensitn of DCC (4.149,0.02
mole) in dry methylene chloride was added, with continues stirrlng at
about 0 oc for 40 hours. Dcu was filtered off, and the filtrate irras
washed with ethyl acetate. The filtrate was concentrated under vacuum
arrd the residue was redissolved in ethyl acetate,the excess DCU which
was still adhesive on the ester residue was precipitated out and filtered
off. The clear filtrate was washed twice with-So/o sodium carbonate
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solution. 0' lN HCI and once with distilled water. The ethyl acetate layer
was dried with anhydrous sodium sulfate and evaporated in vacuum.
The resulted product was collected, recrystallised fiom methanol-ether
to give compound vII (g).The percent yield, physical data and Rl values
were given in table (l). cHN calcurated (crrHr+N+os): c, 46.g1; H,
5.00; N, 19.85. Found: C, 45.67; H, 5.4g; N, lg.Og'. ,ff_Ntran
(deuterated DMSO) 5: 2.lB (m, 2H, cHz alpha to carbonyl of
pyrrolidine -2-one), 2.43 (m,2H, CHz beta to carbonyl of pyrrolioin. _

2-one),2.51 (s,3H, CH: atimidazol),4.01(t, lH, CH of pyrrolidine),
4.44 (t,2H, cHz alpha to Nr of imidazol), 4.56 (t, 2H, cHz- beta to Niof imidazol),7.79 (s, lH, NH of pyrrolidine), 7.gl (s, lH, CH of
imidazol).

Standard Cu rve Preparation:

A series of different concentrations of chloroform solutions range from
0.01 mglml to 0.16 mglml for compounds II, v and vII preparJd f.o*
their corresponding stock solutions. The absorbance of thesi solutions
\ ''as obtained using ultraviolet spectrophotometer at tr320nm 1r:).By
plotting their absorbance versus corresponding concentrations, the
standard curve was constructed for the ron,porrds II,v and vtt. the
values are recorded in table (2).

Partition Coefficient Estimation :

Partition coefflcient of compounds II, v and vII were estimated by
taking 10ml of 0.lmg\ml chloroform solution of each of these
compounds and mixed with an equal volume of distilled water in a
separatory funnel, then shacked well for 30min, left for lOmin in order
to separate the two layers. Next step is collection and measuring the
absorbance of chloroform layers at x320 nm (14).By interpretatiJn of
the absorbance obtained by standard curve, we got ih. .oi.rsponding
concentration of the compouhds (amount remained in chloroform layer;,
and then by subtracting the concentration remained from the oriiinal
concentration we got the concentration (amount) at the aqueous layJr, as
illustrated in table (3). The partition coefficient p values calculaied by
equationbelow(15):
P = concentration in Aqueous Layerlconcentration in organicLayer ..Eq.1
The values are recorded in table (4).
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Determination of the pKa of Compounds II, V and VII:

A general equation for determination of pKa from absorbance
measurement at a particular wavelength is
pKa : pH + log (Ai * A) / (A - Au) ..8q.2
where (A) is the measured absorbance in a buffer of known pH at the
wavelength selected for analysis, (Ai) is the absorbance of the fully
ionized species and (Au) is the absorbance of the un-ionized species.
This equation (eq.2) can be used for an acid, while for a base the log
term is subtracted (eq.3) (1a).
pKa: pH + (Ai * A) / (A * Au) ...Eq.3

The general procedure is to measure the absorbance of a fixed
concentration (0.IM) of each compound in (0.1M) HCI (Ai), (0.lM)
NaOH (Au) and the absorbance in KCVHCI buffer at pH:2 (A)
(16).Buffer material must select with a pKa close to the desired working
pH . Then by using equation.3,.we got the pKa values illustrated in table
(s)

Hydrolysis of Compounds II, V and VII at Different pH values:

The percent ionization of a drug is calculated by using equation (4) (17).
o/o of lonization: 100 / I + 10 x(pFr-pKa) ...
Where x:-1 for acid and 1 for base.

.Eq.4

The hydrolysis of Metronidazole and compounds II, v and vII was
studied by substitution the calculated pKa values of each compound in
equation (4)at pHvalues 2,3,4,5,6,7.4 and 8.
This equation gives the percentage of ionizatron of each basic
compound at a specific pH value. The results are shown in table (6).

RESULTS AND DISCUSSION
The general routes outlined in schemes l, 2 and 3 were used to
synthesize all compounds described here. The purity was assessed by
TLC and the assignments of the structures were based on elemental and
spectroscopic methods of analyses. The IR spectral data revealed the
characteristic carbonyl stretching vibration bands at 1725+1750 cm-l of
the ester. In the 'H NMR spectra the signals of the respective protons of
the prepared esters were verified on the basis of their chemical shifts
and multiplicities according to the Breitmair and McMurry (18) (19),
and presented within the synthetic procedure.
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Table -l: The characterization and physical data of the synthesized compounds.

Solvcnt systcms are:A/n― bitanOl:acelc acid:H20(50:H25),B/n‐ prOpranol:H20(7:3)

Partition coefficient determination:

After plotting the absorbanc6 versus comesponding concentrations of
the final compounds II, v & vII, the standard curve was constructed for
these compounds as illustrated in table (2)

Table -2: Absorbance of final compounds for each concentration.

Although our results in tables 3 & 4 indicated that compounds II & vII
have more hydrophilic characters but their absorption could be still
high, since their pKa values (2.4,2.46) respectively indicate that these
compounds will present in unionized form in the gastrointestinal tract as
seen later.

Cornp-
ound's
No.

Enrpirical
forrnula

Molecular
weight Description ％

ｉｃＩｙ

Melting point(.C)

Rf values
Observed

Reported

!

C5H604 130.10
yellow
powder 73‐ 75

71‐ 73(20)
A=0.49
B=0.28

CllH13N306 283.24
Pale yellow

powder う
ん
′
υ

168‐ 170 A=0.84
B=0.74

C5H9N02S 147.20
Off White

crystals 159‐ 160 161‐ 162(21)

A=0.57
B=0.62

IV
C7HllN03S 189.23

White
po、vder 44 154¨ 155

A=0.45
B=0.41

V
C13H18N405S 342.37

yellow
powder 177‐ 178

A=0.75
B=0.82

VI
C5H7N03 129.11

ヽヽ/hitc

po、vder 37 91‐ 93 g0-gl(r2)
A=0.06
B=0.21

VH CllH14N405 282.25
ｉｔｅ

ｄｅｒ
Ｗｈ
四

つ
ん 125-127

A=0.39
B=0.28

Ab、 ol.b.■‐1lfe

Clorrcerrtt'n tion iil{. rrg,lrrr]]

0.0■ ll.r12 0.04 0,08 0。 16
(olnI〕 ol11ld II ●.691 〔〕̂T87 1.18_● 2.338 4.933
(l orrrpotrrrrl \- 〔).175 0.210 0.500 0.99Cl 1.ア51
(-'r:rn1rr-rund \-III 0.27 ●.500 [:。 93〔) ■.6‐00 3.1 2CI
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Table -3: Absorbance and Concentiation in organic layer & in aqueous layer of
final compounds.

*1fi'orn ctanrlartl cul'\'e ). *' 10. 1 -r:r'gitttic crlttcentrlrtiulr)

Table-4:P& P values o nal colnpounds an

cornpound P value Loc P
0.lH ‐0.954

V
く
υ 0.176

VH 0.333 -0.477

metronidbzole 5.62 0。75t

d metronidazole.

Determination of pKa and Hydrolysis study:

The results indicate that Metronidazole and compounds II, V & VII
have one pKa value within the study range of pH values which

represent the gastrointestinal tract pH values. This pKa value is due to

ionization of basic amine group of imidazole ring in all the compounds.

The results are summarized in table (5).

Table- 5: Absorbance & pKa values of Metronidazole & final compounds.

(olllpollll(1 Ai ミll A pKh

lIetl'ottitlrrzole 1.51 0,11 0。 63S 3.65

〔onlpollllfI II (〕 =75
，

一 0,5,2 2.4

('ompouucl l' 0.59 0.37 0.532 2.35
(:olllpolllldヽ

‐
II [).lJSl 0.23 0,744 2145

Hydrolysis of Metronidazole and Its Esters:

The results in table (6) indicated that the final synthesized compounds

are lesser ionization than Metronidazole and they presented as

unionized form in the gastrointestinal tract lumen, and since, drugs pass

through the nonpolar membrane of capillary walls, cell membranes and

the blood-brain barrier in the un-ionized (nonpolar) form, so the un-

ionized conjugate base (free amine) of our compounds is the species

f fl

Clolョ polllld -{l.rrorbrrnt'e (onterttratiart itt

ovgfitltc lflJ'er

{'on t e tt tt'ir ti.o tt i rt
ir

fiqueous lil,t'?r

II 0.■90 0.010 0.090

■1 0.71〕 0 0.060 0.040

ヽ
‐
II 0.593 0.025 ●̀ 075
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most readily crossing the nonpolar membranes (22).This means that our
compounds will have higher absorption than Metronidazole via oral
route of administration.

Table -6: Percent ionization of Metronid azole & its esters at pH values mentioned.

The designed compounds have been synthesized successfully and their
structures were confirmed. Compound V has higher partition coefficient
than other final compounds and so expected to be higher partitioning
through different route of administrations, while compound (II) appears
to be the most promising synthesized prodrugs candidate as a parenteral
delivery form of metronrdazole.
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Synthesis of Some Dioxadiazole and Ditriazole Derivatives
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ABSTRACT
A scrics of Bis[(5,'5-thio-1,3,4-oxadiazolc-2-yl)][llal and Bis-1,4[(5,'5‐ thio―

1,3,4-oxadiazolc‐ 2‐yl]butanc[1lb]WC“ Synthesizcd from oxalic acid and adipic
acld rcspcclvcly Anothcr scHcs invo卜 es Bヽ [(313-thio‐4,4‐phcny卜 1,2,4-tnazolc―

5-yl)][Va]and BiS-1,4[(3ゴ 3‐thio-4,4-phcny卜 1,2,4‐ tHazolc-5-yり ]butane[Vb]wCrc
also synthcsizcd Thc propynyl thio― cthcrs of compounds[IIa,‖ b,Va and Vb]were
also synthcsizcd´「llcir charactcrization、vas carricd out flonl thcir IR,mass spcctra

and C H N―analysis data

r/vttθDυcπθⅣ
Numerous l,3,4-oxadiazole alld l,2,4‐ triazole dcrivatives possess

biological acJ宙ッ(1,2) We arC interested in thcse compounds as
possiblc drugs effect市e against tropical discascs(3)Our intCrest is also

ill preparillg intcrnlcdiate for thc synthesis of various hctcrocyclic

compounds such as triazoles, dcrivative compounds、 vhich have been

uscd as antibacteria(4),antiCOnvulsant(5,6),anlmiCrObial agents(7,8)

and an■‐innammatoッ and analgesic ac● 宙jes(9)

In thc prcsent work compounds[I‐ VI]WCrc prepared as outlined in

(SChCmc l and 2)Bis oXadiazole[II]WaS prcpared from thc reaction of
acid dihydrazidc with carbon disulphide in alkalinc medium(10)

Alklttion of cOmpound[II]With prOpar,l bromide in dry acetone

afforded compounds[IHO,IⅡ b].
Trcatmcnt of oxalic dihydrazide[Ia]and adipic dihydrazidc[Ib]

、vith phcnylisothiocyanatc produccd thc 4‐ phcnylthiosemicarbazide

[IVa,IVb]

Cyclization of these cOmpounds、 vith sOdium hydroxide afforded

the requ■ cd l,2,4-triazolc denvat市 cs[Va,Vb],alkylation of compounds

[Va and Vb]With propargyl bromide in dッ acctone affordcd the
propynyl thio, Bis l,2,4‐ triazolc [VIa,VIb]. ThC Structures of the

synthesized compounds were inferrcd from IR,MSandC H N‐ analysis
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Biological studies, such as hypoglycemic effect, antimicrobial
activiV and toxicity on the synthesized derivatives [I-VI] will be carried

in the near future.
MATERIAL AND METHODS

Melting point were deterririned by using "Electrothermal" melting
point apparatus (Mettler).

IR. Spectra KBr disc were recorded using Pye Unicam 9712

spectrophotometer.
Micro analytical samples were analyzed by the Iraqi petroleum

company, and mass spectra were recorded on Shimadza Qp 1000. gas

chromatographic mass spectrometer GcMs using direct inseartion
system for ranges of mlz l0-1000 and ionization energy (EI) of 70ev.

1- Acid dihydrazide Ia and I (11):
Compound [Ia,Ib] was synthesized by addition of the hydrazine

monohydrate 98o/o (0.002mo1.) to methyl ester (0.001mol.) with stirring,
then the absolute ethanol (10 ml) was added and refluxed until the

precipitate formed (1.5 hrs).After cooling, the precipitate was filtered
off and recrystallized from ethanol. (Table 1).

2- Bis [(5,'5-thio-1,3,4-oxa diazole-2-yl)] 11 lul and Bis-l,4[(5,'5-thio-
1,3,4-oxad iazole-2-yll butane[ 1 l6] (general Procedure)( 1 0).

The acid dihydrazide uu, Ibl (0.01 mole) was dissolved in ethanol

(l0ml), which contained (2N) potassium hydroxide, carbon disulphide
(0.02 mole) was added and the mixture was refluxed. Until the

evolution of hydrogen sulphide cased. Excess solvent was removed

under vacuum. And the residue was mixed with ice and poured into ice-

water containing hydrochloric acid (10%). The white precipitate was

filtered and recrystalized from.proper solvent to give Bis [(5,'5-thio-
1,3,4-oxadiazole-2-yl)l tl lul and Bis-1,4[(5,'5-thio-1,3,4-oxadrazole-2-
yll butane[11r,].

Physical properties of compounds [IIu, 116] are shown in (Table 1).

3- Bis [(5,'5-thiopropynyl-1,3,4-oxadiazole-2-yl)] [III,] and Bis-

l,4l(5,'5-thiopropynyl-1,3,4-oxadiazole-2-yll butaneIIII6] (general

Procedure)(12).
Propargyl bromide (0.02 mole) was added dropwise to a solution of

(o.o1 mole) of Bis [(5,'5-thio-7,3,4-oxadiazole-2-yl)] [ll,] and Bis-

1 ,4[(5,'5-thio- I ,3,4-oxadi azole-2-yl] butane[ 1 1b], (0.02 mole) of sodium

carbonate in dry acetone (15m1). When the addition was completed, the

reaction mixture was refluxed for thr. evaporation of acetone under

reduced pressure. The crud product was extracted with
ethylacetate(20ml) and dried over anhydrous sodium sulphate.

Evaporation of organic layer gaye a solid which was recrystallized from

proper solvent (Table 1).
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Physical properties of compounds Bis [(5,'5-thiopropynyl- 1,3,4-
oxadiazole-2-yl)) [III,] and Bis-1,4[(5,'5-thiopropynyl- 1,3,4-oxidiazole-
2-yllbutane[Ill6] are shown in (table 1) and (table 2).

4- Bis (4-Phenyl-Thiosemicarbazides) [IVu, IVul (general
Procedurex l3).

A solution of the appropriate oxalic dihydrazide [I,] and adipic
dihydrazide [lu] (0.01 mole) and phenylisothiocyanate 1o.bz mole) in
(30 ml) of ethanol was heated under reflux for 0.5hr. the solvent was
evaporated under reduced pressure, then the product was extracted with
ethylacetate(25ml) and dried over anhydrous sodium sulphate .

Evaporation of the organic rayer gave gir (4-phenyl-
Thiosemicarbazides) [IV.] and Bis 1,4-(4-pienylthiosemicarbazide)
butane [IVr]. Physical properties of the compound iIV, , IV6], are given
in table l.
5- Bis [(3"3-thio-4,'4-phenyl-1,2,4-triazole-5-yr)l [v.l and Bis-1,4-
[(3,'3-thio-4,'4-phenyl-L,2,4-triazore-5-yl)l butane IVul (Generar
Procedure)(13).

A suspension of (0.01 mole) of the appropriate compounds [IVu,IVsl in absolute ethanol (20 ml) with potassium hydroxide (2N) and
the, (0.002mo1) of carbon disurfide was added and then heated under
reflux for 3hr.

A clear solution was obtained, which was cooled and acidified with
(3OrnlX10%) HCl. The precipitate, was filtered and washed with water
before being recrystallized from a proper solvent to afford Bis [(3,'3-
thio-4,'4-phenyl-1,2, -tnazole-S-yl)l ry,1 and Bis-l ,4-l(3,,3-thii-q',,4-
phenyl-1 ,2,4-triazole-5-yl)l butane [vu]. physical froperties of
compounds [Vo, V6]are shown in Table l.
6- Bis [(3"3-thiopropynyt-4,'4-phen yr-r,2,4-triazore)-5-yrl [vI.] and
Bis-1,4-[(3,'3-thiopropvnyl-4,'4-phenyr-r,2,4-triazore)-s-yr1- butane
IVlul (General Procedure)( I 2).
To a stirred solution (0.01 mole) of Bis [(3,'3-thio-4,,4-phenyl-1,2,4-
triazole-5-yl)l ry,1 and Bis- 1,4-l(3,'3-thio-4,,4-phenyl- 1,i,4-triazoi.-s-
yt)l butane [vu] in (20m1) o{dry acetone was added ilowly (0.02 mole)
of sodium carbonate in ( l0 ml) of dry acetone. The stirred solution was
refluxed for (5 min.) and 0.02 mole of propargyl bromide was added
dropwise .

The reaction mixture was refluxed for an additional hour. After
cooling ,(250m1) of water added and the crude product was collected
and crystallized from proper solvent affording Bis [(3,'3-thiopropynyl-
4,'4-phenyl-l,2,4-triazole)-5-yll [vl.] and Bis- 1,4-y13,,3-tniopropynyr-
4.'4-phenyl-l,2.4-tnazole)-5-yll butane [vlu]. phyiical p.op.rti.,'or
compounds [VI. , VIu] are given in table l.
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R∬ じLttИNDDISσ じ4■VθⅣ
In the present work a series of l,3,4-oxadiazole derivatives were

prepared as outlined in scheme(1).

n=口 tHa

n=4』Ib HC=C‐C HrBr

Na2COダ△

)-t' #-t'
nc =c-cnr-s{ )Lrtrrr.{ )\-=-tn,-c =cH

\o' 'll'

rr=0,llla
n=4,lllb

Scheme-l-

The key intermediate eicid dihydrazides Ua, 16] were prepared by
the reaction of diethyl ester of diacids with hydrazine hydrate ; the
reaction was followed by (T.L.C).

Treating the acid dihydrazide [Iu, I5] with carbon disulphide in
alkaline medium gave white solid which were characterized as Bis

[(5,'5-thio-1,3,4-oxadiazole-2-yl)) [11"] and Bis-1,4[(5,'5-thio-7,3,4-
oxadiazole-2-yll butane[ lu] .

The IR spectra of compounds [IIu , 116] showed two peaks , the first
one at ( 1050 cm-1)

Which could be attributed to C:S (14) stretching and the second
one appeared as a weak band at (2550 cm-1) which could be due to S-H
stretching(15). Another band at (1625-1620 cm-l) and (1225-1240 cm-
1) was also obtained which could be attributed to C:N and C-O
stretching of the oxadiazole ring(fig1).

The second series of I ,2,4-triazole derivatives have been
synthesized as outlined in scheme (2). Bis (4-Phenyl-
Thiosemicarbazides) [IVu , IV6] were obtained by the reaction of the
acid dihydrazides with phenylisothiocyanates(l3). Infrared spectra of

n=0・Ia

n=4,Ib‐  EЮ
-8-(cH」 n―:-OEt NHrNH2_  NHr

n=0
n=4

H式 陶ゝn即せH言
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the representative compOunds Of this group were studied and were in

agreement with the required structures.IR spectra of compounds IIVa,

IVb]Show several bands江 3420-3320,3260-3215(v NH),(1640C=o
anlide I),(1630-1625C=O amide II),(1665-1655C=O hydrazide)and
several bands due tO N― C=S at 1550-1530,1320‐ 1305,H40‐ 1120(flg2).
Treatment of Bis(4‐ Phe● 1…Thiosemicarbazides)[Iva,IVb]Wlh

NaOH(2M)affOrded the required Bis[(3,'3-thio…
4,'4…phenyl_1,2,4-

triazOle-5-yl)][Val and Bis_1,4-[(3,'3‐
thio‐4,'4-phenyl_1,2,4‐triazOle-5-

yl)]butane[Vb].

IR of c01■pounds[va , Vb]shOwed the presence Of the band
characteristic vNH,vc=o(amidc),and N‐ C=S in the expected regiOns
as in the thiOsenlicarbazide, the spectra also shOw disappearance of

(C=O hydrazide)at 1665‐ 1655 and the appearance of a new c=N at
1625 and a new band(s_N‐ H)at 1575 which indicated cyclizatiOn
(flg3).

The presencc Of N― C=s inやra&ヽrb indicated the predonlinance of
the thiOne tautomer.Treatment Of cOmpounds[IIa,IIb],with prOpargyl

bromide in dry acetOne afforded Bis[(5,:5-thiopropynyl…
1,3,4-

oxadiazolc_2-yl)][IIIa]and Bis‐ 1,4[(5,15-thiopropynyl‐ 1,3,4‐ oxadiazole_
2-yI]butane[IHb].Similarly.[va,Vb]affOrded Bis[(3,'3…

thiOpropynyl―
4,'4¨ phenyl_1,2,4-triazOle)‐ 5-yI][VIa]and Bis… 1,4-[(3,'3-thiopropynyl―
4,'4-phenyl_1,2,4-triaz01c)-5-yl]butane[vlb].The IR spectra of
compounds[IIIa,IⅡb,vla,VIbl shOwed characteristic absorption bands
at(3200-3265 cm-lsttrong H_c=)and 2100…

2060 cm… l weak,C=c)(15)
for the propynyl grOup.The absorption at 1440 indicates the presence Of

(S~SH2)and the disappearance Ofthe absOrp band at(lo50)and(2550)
conflrms the absence of C=s and s_H respectively.(flg4)。

The mass spectra of cOmpOunds[Ia,b,IIa,b,IIIa,b,IVa,b,va,b,VIa,b]

showed the cOrrect molecular iOns which cOrrespond tO the 
Ⅳ101.、4asses

ofthe structures assigned tO these cOmpounds.

The fragmentation modes and the fragment iOns,produced are in

accOrd 、vith the assigned structures. The triazole derivatives va&Vb
and acetylenic cOmpounds vla&vlb shOw[M‐ 59]and[M-71]fragment
ions arising via 10ss OfHs_c=N and S_CH2C=CH respectively,aヶ

piCal
process reported fOr traizOles.
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ABSTRACT
In this a digest single biological material was digested for the determination of

six elements at trace or ultratrace levels has been developed. Four kinds of
voltanlrnetric techniques suclr as differential puls polarography (DPp), cathodic and
anodic stripping (DPCSV, DPASV) and adsorption voltammetry (DpAV) for
sequential simultaneous determination of Chrome, Cadmium, Lead, Selenium,
Palladiurn and Arsenic in the single sample solution. The determination of six
elements in the digested samples of muscle, liver and urine of animals takes about
approximately (3Oto 50) mints for each element per sample.

INTRODUCTION
voltammetric techniques such as differential pulse polorography

and voltammetric techniques such as anodic stripping voltammeiry,
(ASV), cathodic stripping voltammetry (csv) and adsorption
voltammetry (AV) are suitable for regular monitoring of toxic and
essential trace elements in biological materials (l ,2). oiher specialized
techniques of neutron activation analysis has been successfully applied
for this purpose (2,3). other accessible techniques of multieliment
determination such as X-ray fluorescence (XRF) and atomic emission
spectrometry with inductively coupled plasma (AES-ICP) are very
expensive and often do not offer sufficient sensitivity for accurate
determination of most elements at the trace concentration in biological
materials (4,5). This study describes voltammetric approach for
multielement determination in biological materials (6, 7). This study
was able to determine the Sixth element was nil in a single sample
solution of trace and ultratrace levels.
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MATERIAL AND METHODS
1-Classware

All glassware and polyethylene bottles were soaked in (r.2N)
nitric acid for at least 24 hours and washed three times with distilled
deionized water and soaked in (0.2N) hydrochroric acid until ready for
use.

2- Standard solutions and Reagents
All the chemical materials (reagent, acid, salt and solution) usedfrom B. D. H chemical. while- other reagents like Ammonia-

ammonium chloride buffer solution, glyoxime standards and distilled
deionized water were prepared ur p*riously described (5,6).

3- Decomposition of Materials
The sample of materials were decomposed as follows

A: animals muscle and bovine liver
Transfer (500mg) of any sample into (l00ml) Erlemeyer flask,

add (l2ml 70laf nitric acid and (2ml) of H 2so4 (90)roand heat the
mixture on the h-ot plate to digest the material with three separate
additions of (10m1) of HNor and cooling it again for about (smintes;
between each addition.

B: Urine sample
Add (5ml) of animal urine, (6ml 70)zoHNO 3 and (2ml 90/o

H2so4 into (1O0T?^lllenmeyer flask and heat on hot plate *ith ,tirrirg
at temperature of 300'c until nitrogen oxide fumes are just given off.
Repeat digestion with three separate additions of (6ml) of nltric acid,
cooling the flask for about (3mints) and wash the funnel with a small
volume (3ml) of distilled deionized water into the flask. Add (4ml 50%
HCI) and replace funnel, a^nd then heat the mixture at an approximate
temperature setting of 2300c on the hot plate for at least (4Omin.l io "convert selenium to Se(IV) form. cool to room temperature, wash
funnel again into flask and transfer contents to a (25m1) volumetric '
flask, making up to volume with distilled deionized water. For arsenic
determination, conversion of the element to its As(III) form is made
after nitrogen oxide fumes have been completely given off , as
described Sadana (7-9).

4- Voltammetric Determinitions
Transfer aliquot (5ml) of the sample digest into the

polarographic cell, deoxygenate for (15 min.), and maintain under a
flow of nitrogen during the experiment. Determine selenium as Se(IV)
under the conditions reported elsewhere (10,11). palladium, Lead,
chrome and cadmium are determined in the same solution by recalling
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the previously stored conditions for differential pulse anodic stripping
voltammetry (DPAV) or differential pulse polaroiruphy (Dpp) from the
nricroprocessor memory. The conditions used a-re the same as those
reported elsewhere (12) and as indicated on the figures. No
deoxygenation was necessary for determination of the foui elements
(Pd, Pb, cr, and cd) in this sample solution, except during standard
additions when the solution is deoxygenated for onl minute per each
addition. Depending upon the concentration ratio of the four elernents in
a sample (13,14), it may be possible to determine all four elements
simultaneously or at least two of them simultaneously and the other one
separately. chrome cannot be determined in the highly acidic .urft.
digest and hence required neutralization range of pH (6-g). palladium
again cannot be determined in the highly acidio sample and hence
required neutralization range of pH 6-1).This is achieved by adding
(2ml) of (3M) ammonium chloride buffer solution in the polarographic
cell and deoxygenating sorution for three minuts. The elementls ihen
determined either by ppASV using adsorption potential close to(-1.2v)
vs' Ag/AgCl saturated KCI or by DPP if the concentration is sufficiently
high using an initial potential of
(-0'85V) vs. Ag/AgCl saturated KCI other conditions are identical with
those used for cadmiu,r and'Lead or otherwise as indicated on the
respective figures.

In all cases the differential pulse mode was
additions were adequate for quantification of
sample.

Vol. 19, No 6,2008

used and two standard
all elements in any

RESUILTS AND DISCUSSION
I- Multielements Determination

For multielement determination in a biological materials, based on
the use of some chemical manipulation and u *]d. range of voltametric
techniques.
II- Sequential Simultaneous Determination

Determination of selenium, Lead, cadmium, chrome and
Palladium as shown in (Fig. l), Selenium can be readily determined at
concentration equal (12t0 -1 pp*) in the first experiment following the
sample decomposition, but chrome cannot be determined becausJ the
concentration of cr was Nil. in biological materials. In the subsequent
determination of palladium, Lead and cadmium. Typically the
concentration of Cd in biological materials was lower than ihose of the
other two elements. using DPASV for determination of this elements,
with along preconcentration time (15-40 min.) at decomposition
potential of (- 1. I v) vs. Ag/Agcl (saturated KCI). However, in instances
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were Cd:Pb:Pd ratio are.in.the range of (1:l:0.01) to (1:3:0.1)
simultaneous determination of these three elements can be made.

The purposed Scheme enables any concentration ratio of
Cadmium, Lead and Palladium to be determined in a single sample
solution using the method of standard additions by combination of
simultaneous and individual determinations. The static mercury drop
electrode (SMDE) readily enables change from stripping or other
preconcentration mode to polarographic mode and vice versa.
Generally, in cases where the concentration of an element exceeds (0.5
ppm), the use of sensitive techniques such as DPASV, DPCSV and
DPAV is not necessary. In this instance, DPP can be used instead for a
more rapid detennination provided that resolution is not a problem
requiring the specific attributes of stripping or other electrochemical
preconaentration method, but where the concentration of a desired
element is very low, a sensitive technique must be used with long
deposition time and careful'choice of deposition potential for accurate
determination. In rare cases where the concentration of these elements
or some of them are exceedingly high, the use of less sensitive
techniques such as dc polarography or dc stripping voltammetry

Table -2: Total Time fbr determination of Multielement by the Various Techniques
in a sirrgle sarn

No。 Elements
determination
Sequentialh'

Numbers
of

elements

Techniques
used

Total time
use

(min.)
| Pb,Cd,Pd 3 DPASV,DPP,

DPAV
100-120

つ

４ Cdi Sc,As り
， DPCSV,
DPASV,DPAV

130¨ 145

3 Se, Pd, Pb, Cd,
As

く
フ DPASV,DPP,

DPCSV,
_DPAV

140‐ 170

4 Cd,Pb つ
４ DPCSV,DPP 60

able -l: Determination ot-Trace Elements in Various Biological Materials.

No. Elements Muscle nnm Liver nom Urine ppm
l Cr
つ
４ Cd 0.14*0 0.12*0
3 Se 0.22*0 0.25*0
4 Pd 0.029*0 ~' 0.O14*0
ξ
フ Pb 0,30*0 0.03*0 0.13*0

6 As 0.02*0 
‐

0,03*0
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貯1露器fit含ど胃詭21獅喫“甲
pukC VOhammり

Collc.ppm Selり ,2つ。Oo2,3つ .Oo4
B:DIPASV,tiineづ 50S,EE4mVS ~1
Conc.ppm cd lつ ,200ol,3つ .Oo2
Conc.pplη pb lo,20.Oo3,3つ .Oo6
C:DPASV,tilale 280S,Eづ mVs ~l
Conc.ppm pd lo,29.Oool,30.Ooo12
Conc.ppin AS lo,20o2Xo   ‐3,3つ

.025 XO  ~3

lnay be cOnsidered 、vithin this schemicsel:1lniSL」
il電 1首

determined as usual DPCsv while Palladium,|

::I:!li:lilltstrlI彗 ile experilnent by DPASV using very shortie rapidly by lDPP.

IIItt Accurate lDeternlination

.     GencraHy dw ashing methOds,expect thOse using magnesium
nitrate as ashingaid where deterinined Pb,cd,cr and Pd,this inethOd

was uns面ねbにぉrぬe dderttn面 On Ofscに壺
器∬;TFC騨蹴竃the 10sses Of these elements Of their rela

temperatures. Accurate deterrninatiOn Of trace elements by the wet

digestiOn prOcedure described in this study is highly dependent On the

extent ofIINC)3・ Three Or more additiOns were made t0 0btain accurate
data fOr the amount Of sample cё nsidered in this study.The purity Ofthe

:』職 .∬leぶξTR∬亀h糀。躍lT轟ご;珊lsTth∬1the deterrninatiOn of sOme tracc elements invariOus Bi010gical rnaterials

and the total analysis tinle ibr deternlinatiOn,
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ABSTRACT
Ferrite palticles coated with biocompatible phases can bc use for hypertherrnia

treatlllent of cancer.Thrce stagcs are suggested br this novel preparation、 vhich are

differ li‐ om another works,(Rl)hydrOXyapatite(HAP/Ca10(P04)6(OH)2)Can be
preparcd by precipitating it,olll aqucous solution of Catt03)2and OH4)2HP04

maintaining pH above 10.(R2)Addi」 on of 10 mol.0/of ferrite(Fc 304),(R3)
addition of 1 0111ol.り しrritc as excess.

The structure of thc samples are characterized by FTIR which show no changc in

the(Rl,R2,R3)peakS and that mcans there is no iron appcarcd.XRD observed the

change in phases in(R2,R3)relat市 e tO thc prcsence of hematite when hcatcd in air

or N2 gaS,R3also appears relative peak intcnsities could be due to the incorporation

of iron into thc apatite lattice. EE)XA and rnicrostructし:ral charactcrization sho、 vs

clear evidcncc of coating of hydroxyapatite on fclTitc particlcs. Hcat treatinent

SChCdLlle e"cct thc ability ofiron to remain in the lattice.

Ⅳ 賀 θDびσttθⅣ
/ゝ1agnetism plays an importaht role in different applications of health

care.ヽ/1agnetite Fe3(D4iS biOconlpatible and therefore is one of the most

extensively used biomaterials for different applications ranging from

cen separation and drug delivew to hyperthermia.Other than this,a

large number of magnetic materials in bulk as wen as in the form of

nano particlcs have cxploited for a variety ofmedical applications(1-6).

The Wpe Of application, which intended with these biomaterials

related lo the use in hypertherinia treatinent of tumour masses.
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Hyperthermia treatment usually involves an external source of energy
(7).

The limitation of using an external energy source is the absorption of
energy by the normal tissues as it passes through it to the tumour. This
limitation can avoid by utilizing ferromagnetic bioceramics (g).

Such ceramics when implanted around the tumour will heat the
tumour locally through magnetic hysteresis loss. It was reported that
hysteresis heating of ferrimagnetic glass ceramic placed into the tumour
raised the temperature sufficiently to cause significant delay of tumour
regrowth and even permanent control of tumour (9_l l).

The purpose of this work is to synthesize a biocompatible ferrimagnetic
ceramic with significant hysteresis losses.

MATERIALS AND METHODS
Apatites (HAP) synthesize d at 37oc by the drop-wise addition of di-
ammonium hydrogen phosphate to a solution containing calcium nitrate.
As a reference, the first reaction employed a lM calcium nitrate
aqueous solution to produce hydroxyapatite cal6(poa)o(oH)2, labeled as
Rl.

l0ca(No3)2 + 6(NH{)2HPO4 --{a1s(po4)6(oH)2 + 18H2OI, the second reaction, (Fe(No3)3) was added at a concentration of l0
mol. 0,6o partially replace the calci um in the apatite, resulting in a
compound designated as R2.
In the third reaction, iron (Fe(No3)3) was added at l0 mol. 9iln excess
to produce R3.
Metal nitrate solutions (Ca(NO:) 2 and (Fe(NO:):) mixed to a volume of
1 liter adjusted to pH of '10 with ammonium hydroxide before the
addition of the phosphate. The precipitate allowed to mature for 24
hours, washed with 2 liters of deionized water, filtered in a Buckner
funnel and then washed with I liter of ethanol before drying at 100 oc.
The powder cake was heat treated at I 150 oc in either aii oinitrogen in
a tube furnace for 3 hours. The powders are characteri zed by iRo,
EDXA, and FTIR.
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Since hysteresis heating depends on the amount of magnetic phase in
the material, it would be necessary to increase the crystallize an iron
oxide phase. Since hysteresis heating depends on the amount of
magnetic phase in the material, it would be necessary to increase the
amount of magnetite. Further work would needs an experiment of
higher amounts of ferrite during the synthesis stage to ascertain the
inf'luence on the stability of the apatite lattice.

The oxidation state of iron could be a key factor that influences the
amount of iron that can f-rt into the apatite lattice. This work has shown
the formation of hematite, formed in neutral or oxidizing heating
conditions.

The color of the heated apatite may used to identifli the type of
apatite,
A red has been produced from hematite and a change to gray occurs
when the iron is accommodated in the lattice. This feature can be used
to an advantage in determining the location of iron oxide even at the
low concentrations (l 1, 12).

Heating the ceramic at temperatures required for hyperthermia will
increase the solubility due to the increase in temperature and due to the
internal stress from the temperriture gradient within the ceramic.
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Fig-l: FTIR of dried hydroxyapatite (Rl), iron substituted hydroxyapatite
(R2) and hydroxyapatite with excess iron (R3).
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Fig- 4: Optical micrographs show the microstructures of (Rl, R2, R3).

Other workers have synthesized y-Fe2O3 using ferric nitrate in an

aqueous solution. This involves a similar sequence of events

comparable to the reaction ro.ute described in this paper. Initially, a

precipitated Fe(OH)r was' reported after addition of ammonium
hydroxide. Calcinations at 250oC produced a maghemite.

It can be concluded that the atmosphere chosen for heat treatment

dictates the transportability of iron. While nitrogen favors the formation
of iron containing apatite, heating in air produces a hematite.

Selection of a reducing atmosphere will be able to produce a finely
dispersed magnetite in a biocompatible hydroxyapatite phase.

Ferri-magnetic materials are suitable thermoseeds that produce

hysteresis heating by application of an alternating magnetic field. In
addition to displaying magnetic properties for heating a material for
hyperthermia also needs to be biocompatible.
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ABSTRACT
In this study, we calculated thc dipole ― dipole ― dipole dispersion

interaction cOemcicnt(the triple‐ dipolc dispersion interaction coemcient%み
`)fOrthrcc atonlic systeins Ofa single valcnce elcctron(H and alkali― metal atoms)in the

ground and flrst excitcd cnergy S‐ statcs, where this cOefncicnt enters in the
principle equation of the dispersion potential おr three atoms in hOmonuclear Or
hetronuclear systcms interactiOns.Furthcrmore,wc cOmputed the υαルr COCfRCicnt
by using thc approxiinate formula which is dcpcnds On thc static dipole

polaHzabilities α2(0)atソ =θ and thc dOminant dispersiOn forces cOcmcicnt O for

dipole一 dipolc illtcraction. Alkali atOms、verc described by using the frozen core
approximatiOn(FCA),where,we used thc dcve10pedね rmula ofthe model potcntial
、vhich is describing the motion Of thc valence clectrOn in the prcscncc Of a frOzcn

core . Our rcsults which were・ cvaluatcd by calculating thc effectivc transition

frcqucncics ω′and the effective oscillatOr strengths/,in a gOod agrcemcnt with the

imate values and comparable with the resurts of other researchers

TNTRODUCTION
The four fundamental forces known to physics strong,

electromagnetic, weak and gravitation are believed to explain utt
physical processes and structures observed in nature. In atoms and
molecules , electromagnetic force account for chemical bonds and
intermolecular interactions such as ionic and hydrogen bonds , also
these force is responsible for the long-range attractive interactions
between atoms and molecules . In the region where the retardation
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effects can be neglected,these are cOnectively known as van der Waals

forces, which are arise from inductiOn and Orientation effects. The

strength Of dispersiOn fOrces(van der waals)depends On the electHc

dipOle polarizabiliけ  Of the interacting atOms Or molecules , in Other
words,theseおrces increase with the polarizability Of interacting atOms

[].

Three different types of fOrces cOnstitute the van der Waals fOrce:

the induction

force between one permanent.and One induced dipOle, the orientatiOn

force between a pが r Of pttmanent dipoles,and the dispersbn fOrce
bet、″een a pair of instantaneous induced dipoles. Each of these fOrces

慟 暫 職 驚 鱗  ∬ 離 漱 錨
atom collisiOn prOcesses,which have applicatiOns t0 1aser c001ing and

罵 :諸 。l:智 型 靴 鮎 T『
Im.J・ ed叩∝dm pd鋼 』
power series in the inverses of the

internuclear separations R. The algebraic cOefflcient of each pOwer

combination in this series is a dispersion cOefflcient D].The dispersiOn

series  includes,  in additiOn tO the wen‐ known pair… interaction
coemcients c6, C8, and C10(whiCh resuL frOm second―

order
pe■ urba■on theoヮ ),a coemcient υtt rdated tO the electHc dipole
nlomentunl interactiOns among an three atOIlls. The υ。ゎ̀ cOefflcient
results from third¨ Order perturbation theory and describes the strength Of

the nOn additive, threc_atonl interaction, also , may be result by the

vanatiOnal method,Or by the classical Drude mOdel o,4]There is

great current interest in forming diatoFlliC mOlecules in cOld gases of

alkali llletal at0111s, by phOtOassociation spectroscOpy by magnetic

tuning through atOm― atom Feshbach resOnances and through 3-body
recombinatiOn I,5,6]The successful achievement of BOse_Einstein

condensation has triggered a large interest in interacting BOse gases

.One importance factor limiting the achievable density in BOse ―
Einstein cOndensates of trapped atoms is the loss Of atoms through 3-

body reconlbillatiOn.This prOcess provides a unique windo、 vs On three―
body dynanlic Of cOld atOrllsぅ ,711t  haS recently been showll that the
threc― bOdy recombinatiOn rate also depends not Only on the atOm―

atonl scattering length but on three― bOdy fbrces D]

The flrst investigations Of the triple― dipole interactiOn were by
Axilrod and Teller and byヽ 4uto in 1943.Axilrod and Tener give the
order Of lllagnitude of the constant υぁご and NIIuto estirllated its value
using a siinple atOrllic model.Axilrod later also employed a sirllplifled

atonlic model tO derive the constant υαみ̀,obtaining a value in agreement
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with that of Muto. Midzuno and Kihara used a variational method to
find an approximate expression for the coefficient o,u, in terms of the

reduced masses and polarizabilities of the three interacting atoms . Aub
and Zienau derived the three-bpdy interaction energy for three neutral
atoms by the methods of quantum electrodynamics. In the region in
which the distances between atoms is small compared to the
wavelengths corresponding to typical atomic excitations, their results
agree with those obtained by Axilrod (and also with those of Muto). A
compact expression for the u,r. coefficient (in terms of an integral over

tlre product of the dynarnic'atomic dipole polarizabilities of imaginary
frequencies) was established by Mclachlan The first accurate
evaluation of the u,,,,, coeffrcient was given by Chan and Dalgarno for
three hydrogen atoms in 1965 using a double integral representation for
the u,,u, coefficient p]

T H EORETICAL FORMULATIONS

In a Born-Oppenheimer picture , the electronic Hamiltonian of
the triple interacting atoms is given by Pl:

H = Hr + H, + Hr+V,, +Vr, +Vr, .(l)

where H.1 , for j+,2,3, is the Hamiltonian of the 7 
th atom and Vii for

i+,2,3 , j*,2,1 is the Coulomb interac tion between the atomic charge
distributions of the i tr' and jtl' atoms. The eigenvalue of the equation (l)
as a function of the internuclear distances which is represent the
potential energy describing the interactions among the three atoms. We
are concerned with the long-range behavior of the dispersion potential ,
for the case in which, in the dissociation limit, the atoms are in their
ground state. Thus, in this limit, the eigenvalue problem may be solved
using perturbation theory, where the unperturbed state is described by
the sum of the atomic Hamiltonians, (i.e. H1,H2,Hj), and the
perturbation by the sum of the Coulomb interactions between the atomic
charge distributions. The perturbation parameters are proportional to the
inverses of the internuclear distances.

The long-range part of the interaction between three atoms is not
exactly equal to the interaction energies taken in pairs. There is a
nonadditive term which comes from the third - order perturbation
theory . The leading term in the expression energy of the triple -atoms
system are pl:
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where cどみ,c:わ ,CI″ the diSpersiOn fOrces coefflcients fOr the interaction

[dipole -dipole),(dipole - quadrupole) and (dipole―ヽ一r― ^―    ―^r▼ ^ヤノ,ヽ ~ムrV`ν        Чい“… uyv■レノ   0■■u   、ulPU■ 5   …
octupole)“ uadrupole ― quadrupole)]respectivelyo   cOs4′ , COS θみ and
cos9, are the internal angles of the triangle formed by ,ou ,16, &fld
respectively , q,r, iS the triple-dipole dispersion coefficient defined

らた一千

B]:

9めc =夕
iα
ダ(ノ )ク)αf(九ッ)αj(′W)グレツ

千―子―十生t*夢型費 ・。)

％
ｂｙ

。
(3)

where α」(メ lッ),α」(ハイ′)αηグα」(加)are the dynamic dipole polarizabilities at
inlaginaly frequencies fOr three interacting systems α′b′  and c
respectively.

Our study includes an.alkali ― metal atoms , therefore , in
mul● electron ttomic systetts,the problem is very complex because of

the potential energy changes when we take into accOunt the effect of

other electrons in atom . ]By using the approxirnation methods in

quantum mechanic such as Frozen Core Appro対 mation(FCA),whiCh
leads to transfornling the rnultielectron system to single electron system

oWhere, 、ve ignore the effect of all orbits in atom except that which
involves the valence electron.   In Frozen Core ApproxiFllation

(FCA),the atOms are treated as a hydrogenic system and can be
described by a single valence electron,the core acts as unit monopole

.The Frozen Core Appro対 mation(FCA)is appliCable to all wave
hnc● ons calculations P]

For alkaH― metal atoms ,the approxiination can be made from
takillg explicitly into account only the valence electron contribution .

That, can be done by introduCing a mOdel potential describing the

motion ofthe valence electrbn in the presence of frozen core 10].ThiS

model potential developed by  卜項arinescu , Sadeghpour ,et. al. o]

,、vhich is depend on the orbital angular momentum ′ of the valence
electron,and given as:

40=―ザーケ[―♂‐FI …④
where α

` is the static dipole polarizability of the positive ion core,″ `,is
the cutOff radius ,  z/(r)iS the radial charge given in detail in the

reference o].

Al― Samer and Easa?]uSed the above formula ofthc potential to

describe the radial 、vave functions for single valence electron
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atoms(alkali - metal atoms), where they have been used Numerov
method to calculate these furictions numerically p]The radial wave
firnctions is useful to evaluate the dynamic dipole polarizabiLities at
irnaginary frequencies for ground and excited .n.rgy states.

In this study , we concerned to derive special expression for the
dynamic dipole polarizability a,(iw)from the generalized formula of the
dynamic multipole polarizability ar,0u) (i.e. L*),where L degree of
polarity .The value of the multipole polarizabihty ar,(w) was obtained
by analytically from a very precise variational calculation in terms of a
set of 1/ effective transition frequencies w, &nd 1/ effective oscillator
strengths/ [1]:

u,,(rv)=L,i , .(5)

where lr a.nofr' ," in. ,r,r;; of the variationar constants in rhe
variational function (in our itroy lrs ) . Equation (5) allow us to find
the effective transition frequencies ,, ,*hi.h represents the singular
points at multipole polarizability, where ,the transition process oi the
dipole polarizabiliy require to an infinity value for polariiation (i.e. the
perturbed function approach to infinity). Then ,the computer program
was designed to solve the matrix equation for the dynamic olpote
polarizability, hereby, we computed five values of the effective
transition frequencieS wi .

The final equation can be used to evaluate the corresponding
values of the effective oscillator strengths I which represents the
residuals at the singular points for the dynamic multipole poiarizabilities
, there is another program used to find these parameters ,where :

.ズん="町 0ツ;―″2)αメ6の …(6)

In this study , w€ interested to calculate the triple-dipole
dispersion coefficient ,nn" which is given in equation (3) ior single
valence electron atomic systems, by substituting equation (5) for (L+)
in equation(3) , we get :

uuh,=lZ:2f,1',yr\$LtF' ,?j o ;lw;,+@ 
(7)

But, by using the following integral representation p]:

(b+α )(C tt α)+ (α +b)(θ +b)十 (a+c)(b+c)
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. (8)
where

R"r ' ): u

\a-iw) (a2 +u,)y

Finally, from the above mathematics substitutions ,we found the
expression of the triple - dipole dispersion coefficient uoo, interm of the
calculated values of the effective transition frequencies w; and the
effective oscillator strengthsf .:

嚇=〕不平不
this expression used in our numericar computations (for ij,k, s) .

Midzuno and Kihara derived the approximate expression for the
atomic triple-dipole dispersion coefficient u,r. which d-epends directly
on the static dipole polarizabiliq, ar(O) and the dominant dispersion
coefficient (for dipole - dipole ihteraction) co .For the case of the three
similar atoms,they obtain 2}

‰̀=れOa

and,in the general case Ofthe three different atoms:

…(9)

。(10)

221220(21+ω2+2)
υ′めc=
(21+02)(22+23)(23+gl)

、vhere:

2=       Cξ

…(12)

In the abovc fOrmulas, we used the results of the previous

calclllations Of static dipolc polarizabilities α2(0)and dipole― dip01e
dispersion fOrces cOefflcient o which were presented by Al… samer and
Easa 2],and the obtained results of the υαbc cOefflcient were used fOr
comparing with the results aむ hieved numerically in our work.
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RESULTS AND DISCUSSION
In this work, we interested to calculate the triple - dipole

dispersion coefficient D,,u,. for the interaction of three atoms in single
valence electron (H and Alkali -metal atoms). The u,o,coefficient which
is given by Eq. (9) consists primarily calculation of the effective
transition frequencies w; zrrd effective oscillator strengthsl .This study
includes the ground and first excited s-state for all possible systems
combinations .

Table(1) represents the calculated values of the u,,0,. coeffrcient
for three homonuclear systems (identical atoms) in the ground and first
excited S-state .Our results were compared with others such as

Marinescu M. et. al. Pl, ilh Z.C. et. al. pland Khalaf S.K.[2]for
ground state interactions. Firstly , the calculations have been tested
numerically by comparing our results for the interaction of three H-
atoms with the results of Refs. B,l2) We found that the Dob,

coefficient was equal to 21.64253 , which is in excellent agreement
with the value 2l .64246 and 2l .64243 of Refs.p,l2lrespectively .

Table-l:The Values of D,,r, for Homonuclear Interactions-Ground & First
Excited S-State

Homonuclear - Ground State

Interactions Present Work Previous Work ApprO対轟‐atOVallesl

H― H¨II 21.64253
21.64246国

21.93416
21.6424312]

Li― Li― Li 125519.16357
1701002]

125512.16918
17059512]

Na-Na-Na 216620.21692 1758002] 16631.52920

K― K‐K 1323660.8603 8375002] 323893.8600

Rb― Rb-1ミb 2116409.5607 10600002] 116041.9452

Cs―Cs― Cs 4708879.4155 19100002] 712792.7057

flomonuclear - First S-Excited State

H―H―H l.06485E7 1.06547E7

Li― Li―Li 1.94492E9 1.92853E9

Na-Na-Na 2.83240E9 2.83346E9

K― K‐K 9.25260E9 9.25949E9

Rb―Rb―Rb l.2784E10 1.2769E10

Cs―Cs―Cs 2.1677E10 2.1737E10
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Furthermore, this table invorves our calculations of the Dob,

coefficient (Approximate values) which were evaluated by using
approximate formulas giving by Midzuno and Kihara ,as mentioned in
detail by Ref. p]. These formulas de pend upon the values of the static
dipole polarizabilities a.(0) and the dominant dispersion forces
coefficient C6 fot atom-atom interaction ,we used the results obtained
previously by Al-Samer and Easal2)as an input data.

Table (l) , shows that our results for alkali - metal atoms were
comparable with those results of Refs.p, l2)but its far from the results
of these references in the case of increasing the atomic number Z , this
appears especially in high alkali metal - atoms (K,Rb and cs). The
contpatibility between our numerical results and the approximate values
(accurate values) denotes to the accuracy in our numerical calculations
of the effective transition frequencieS ld; &rd the effective oscillator
strengths/, consequently ,that , gives an accurate values of the dynamic
dipole polarizabilities a,1u,,;. Also, this refers to that the model potential
which was developed by Marbnicu M. et.al. p]was very suitable to
describe the behavior of the single valence .l.rt.o., in alkali - metal
atoms, and ,this insures to give high accuracy in the evaluation of the
wave functions .

Table (2) includes the values of the Dob" coefficient for
hetronuclear systems interactions in ground state ,and we took into
account all possible combinations .These results are compared with
others, such as Refs.p,8,l2] were it appear in a very good agreement
for (H - H - Li), (H - Li - Li), (Li - Li - all other alkali atoms) and
(Na - Na - Li) combinations . The contrast increased for K,Rb and cs
combinations gradually. This difference in our results with respect to
the results of Ref. p] due to th e difference in the approximation
methods which were used to describe the alkali - metal uio*r, where
,we used frozen core approximation (FCA) in this study.

our results in table (3) were compared with the approximate
values for hetronuclear systems interactions , and give, a good
agreement for all possible combinations we note that there ir un
excess in the values of the o,,u,. coeffrcient comparing with the ground
state interactions. This appears expricitly in (H - H - Li) ,(Li - Li -
other atoms) , (Na - Na - other alkali atoms except cs) , (Li - Na - K)
and (Li - Na - Rb) combinations , whereas , all other combinations
have a numerical values less than the corresponding ground state
interactions as given in table (2). This is unlike the general behavior for
the long - range dispersion coefficients for two - atoms interaction C6,
Cs and c16 ,as mentioned in previous studies presented by Al-samer
et.al. and Marenscu et.al.in Ref. p ,10]respectively, where ,they proved
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that the values of ground state interactions were less than the excited
state values in all cases .

we conclude that the numericar values of the triple - dipole
dispersion coefficient uoo, depend strongly on the accuracy in the
calculations of the dynamic dipole polarizabilities ar(iwl. Also the triple
- dipole dispersion coefficient uno, measures the strength of the non -
additive part of the long - range three atoms interaction . In all cases,
we have compared our present results for the Dob, coefficient with
results which were computed from the approximate formulas .There is
excellent agreement for all combinations of atoms . we conclude that
the approximate formulas give reliable results when we use an accurate
input data. The values in table (l), (2) and (3) indicates that such three
atoms non-additive dipole interaction effects are comparable in
magnitude to those of the twb atoms interaction effects.
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Table-2:The values of D,o, for Hetronucrear Interactions-Ground state

-1.‐
r― C‐‐Oundlstatt

Interactions IPrllentl、″ork Pre,,ols‐‐WO'k AIoprl=1●at●lv,1111

H― H―Li 269.22889 275.9798]
269.50630

263.29912]

Li― Li¨H 5277.5005 6133.5008]
5277.48019

4586.32012]
Li― Li¨Na |.50319E9 1.716E921 1.50251E9
Li― Li―K 2.66570E9 2.884E921 2.66459E9
Li― Li―Rb 3.07330E9 3.H6E92] 3.07167E9
Li… Li―Cs 3.88978E9 3.768E92] 3.88863E9
Na― Na―Li 1.80311E9 l.735E92] 1.80270E9
Na― Na― k 3.88508 E9 2.928E92] 3.88487E9
Na― Na―Rb 4.49226E9 3.161E921 4.49165E9
Na― Na―Cs 5.71456E9 3.808E92] 5.71516E9
K‐ K―Li 5.86070E9 4.908E92] .85961E9
K‐ K―Na 7.11129E9 4.929E92] 11126E9
K‐ K―Rb 15.4588E9 9.057E921 15.4575E9
K― K…Cs 20,0147E9 ll.00E92] 19.5653E9
Itb‐ Rb― Li 7.91545E9 5.735E921 7.91242E9
Rb―Rb―Na 9.62636E9 5.756E92] 9.62441 E9
Itb―Rb―K 18.0770E9 9.796E921 18.0739E9
Rb―Rb―Cs 27.5235E9 12.88E921 27.5249E9
Cs―Cs― Li 13.1427E9 8.442E92] 12.7064E9
Cs‐Cs―Na 16.0421 E9 8.447E92] 15.4463E9
Cs‐ Cs―K 30.5667E9 14.48E921 28.93901E9
Cs― Cs…Rb 35。9355E9 15.67E921 33.8557E9

|¨ Ⅲ ‐‐iC―
・
undlStatl

Li― Na―K 3.21616E9 2.904E92] .21548E9
Li― Na―Rb 3.71365E9 3.136E92] .71228E9
Li― Na… Cs 4.71227E9 3.785E92] .71334E9
Li― K―Rb 6.80570E9 5,305E921 .80374E9
Li― K―Cs 8.72315E9 6.429E92] .52510E9
Li― Rb‐Cs 10.1739E9 6.925E92] 0.0262E9
Na― K…Rb 8.26761E9 5.327E921 .26672E9
Na―K―Cs 10.6185E9 6.444E92] 0.4764E9
Na―Rb―Cs 12.3968E9 6。 967E22] 2.1920E9
K―Rb―Cs 23.4578E9 11.90E92] 2.8690E9

Triplc― Dipole DispersiOn COefncicntfbr H and AlkaH Atoms in Ground and Excited s‐
state

Mttid and Haider

Thus, in other words , tfue contribution of the o,u" coefficient may
be comparable to the contribution of the pair - interaction dispersion
coefficients c6,osand c16, so , our resurts shows that three - body
effects may not be neglected in the description of the long - range
potential interaction among three alkali - metal atoms.
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と,がで for HじtrOnuclear lnteractiOns ― First]Excited S_

Hetronuclear - First Excited S-State

-'.1

Inte'ractions Present Work Previous Work Approiinlatこ |ヤalueζ
H― H¨ Li 5.12928E7 5.12105E7
Li― Li― H 2.99076 E8 2.97708E8
Li― Li―Na 2.20268E9 2.19028E9
Li¨ Li―K 3.22568E9 3.20659E9
Li― Li‐Rb 3.57020E9 3.54650E9
Li‐ Li―Cs 4.20168E9 4.17788E9
Na―Na―Li 2.49674E9 2.49002E9
Na― Na―k 4.16976E9 4.17164E9
Na― Na‐Rb 4.62177E9 4.62094E9
Na― Na―Cs 5.45242E9 5.45782E9
K― K―Li 5.42917E9 5.41391E9
K‐ K―Na 6.18899E9 6.19259E9
K‐ K―Rb 10.2996E9 10.3007E9
K¨ K‐Cs 12.2391E9 12.2559E9
Rb¨Rb― Li 6.69645E9 6.66867E9
Rb―Rb― Na 7.64298E9 7.63774E9
Rb―Rb…K ll.4716E9 11.4655E9
Rb― Rb…Cs 15.2204E9 15.2219E9
Cs― Cs― Li 9.41095E9 9.39401E9
Cs-Cs-Na 10.7622E9 10.7818E9
Cs― Cs―K 16.2572E9 16.2905E9
Cs¨ Cs―Rb 18.1502E9 18.1759E9
HOtrontlclear… First Excited S― State

Li― Na¨ K 3.66614E9 3.65592E9
Li¨Nを l―Rb 4.06069E9 4.04664E9
Li‐ Na―Cs 4.78481 E9 4.77340E9
Li― K―Rb 6.02762E9 6.00666E9
Li― K―Cs 7.13078E9 7.1141l E9
Li― Rb―Cs 7.93091E9 7.90714E9
Na―K―Rb 6.87547E9 6.87513E9
Na―K‐Cs 8.14234E9 8.15190E9
Na―Rb―Cs 9.06109E9 9.06604E9
K¨Itb―Cs 13.6450E9 13.6551E9
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Design and construction A System for Laser Levelling by
Using the Computer System
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ABSTRACT

oscillatOr circuits which cOnsist Of thc classic timcr chip(555),power transistor

(2N3055),and other sinall palts,thcse circuits arc used tO ensurc the operation of
circuit with high frcqucncy which.is rcaches(10MHZ).The sccond circuit,the

rccciver circuit, cOnsists Of two irnportant parts ‐ the phOtOdiodc dctectOr and
anlpliner circuits.This detector(BPw106)is One ofthe photOn detectOr typcs,and

ルil]猟電鳥:I濯冑;;宰iel:Lirlittlairl」鷺選響wl:略棚system,which is rcprcsented by the cOmputer system.

INTRODUCTIoN
The mOst frequent applications Of laser are not based On its

radiatiOn pOwer,but rather on its fbcusing capability。 (1)

::鍬胤lw∫蠅席漱re.前
1農糧鮮:槻l胤嘗ぷ驚

In aH appHcatiOns like the cOnstructiOn of buildings, roads,

railway tracks Or tunnels where straightness is an impOrtant parameter,

障 稽  W概 }∫
淵:肥認1』胤F喘
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The rate of development and the number of new applicatiOns of

lasers in the past few decades have been phenomenal. Lasers have

fostered a rev01ution in the fleld of electro―optics and cOmmunications,

蹴n諷肥:盤鷲常b鑑飛 漁轟:富
d∝y硼

躍蠍 ,留銚 i韮忠
審潔胤 f鷲酬 T

pment is erected on a site sO that the

摺;:iキ』:黒『
lI:::s∫

li:電:I鼻:li:IIThin』

1lFll∫

1を

〕
1鷺e「1』hl:F増

〕ite and observing exactly where the
light shines On receptors Oli 品Obile equipment such as graders, since
laser light dOes nOt disperse appreciably,the height at which the laser

shines any where on the cOnstructiOn site gives an accurate indicatiOn Of

the height Ofa receptor On a piece ofmObile equipment.(5)

にvttng場 1乳霊品ま:富計謂酬」寵‰XttR」等
by surveying area liinited labOratOry.

THEORETICAL PART
The need for levening instrumentis as 01d as the rnankind when it

started to erect rnonuments、 vhich were planned to last fbr goOd.(2)

Leopold(1727)introduced leveHing.``Levelling is the science Of

how tO deterrnine,with suitable instruments,that further twO points are

removed fronl the center Of the earth''。 A common instrument used on
construction sites using a plumも bOb.“ )

These systems also perrnit the use of smaHer machines and less

skilled operators. 110wever, the use of these senli― automated systems
requires investrllents in the laser surveying equipment as wen as

modiflcation to equipment tO perrnit electronic feedback cOntrol units.

Smし
1隠:1::『留

g appeas b be an excdに■ tchndo」cd chdCc h

ln the mid 1960s,electronic distance measurement(EDM)laser

became the flrst applicatiOn Of laser technology in the construction

industry.Laser levels have beei made by attaching a rOtating prism to

the laser tO generate a horizOntal or vertical sheet oflight.TwO types of

laser exist fOr the cOnstructiOn industry:gas laser with visible light and

senlicOnductOr laser with visible light and invisible infrared light.(7)

By means of such an instrument and a levening pole or staff
straight lines and plain areab can be deflned and measured. The

operatiOn requires at lcast twO pers:lllffl:I:i:鶏

i131::憎 l号

thr°ugh
the instrument while the other persOn
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Nowadays skilled workers are using laser levelling instruments
not only for construction of a building but also for levelling a lot of
other interior. For this purpose each floor of a building is equipped with
orle or more height referenee points which are used by the worker to
transfer the reference by means o_f their own laser levelling instruments
to places where they are needed. (r)

Levels are probably the most commonly used instruments in
construction-related surveys today. These instruments can be divided
into three categories: automatic levels, digital levels, and laser levels.(8)

EXPEzuMENTAL PART
In this part, designing the laser levelling system will be discussed,

which consists of three main electrical parts:
Tlre Transmitter Circuit

This diagram shows the transmitter circuit

0。 lltF 2N

50V
ヾ

aSer

Figure -l: Diagrdm of the transmitter circuit

The laser pointer
The main part of the transmiffer circuit is the laser pointer, it

represents by the head of the transmitter circuit.
This laser diode has the following properties:
l. The operating current is in the range of (2-74)mAmp.
2. The maximum frequency equals (l0MHz).
3. The laser diode wavelength is 635nm.
4. The laser diode power is (4.5)mW.
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The most visible applications of laser diodes are the ever more
popular laser pointers. The basic laser pointer is the standard red laser
pointer. The red laser pointer emits a (670-635)nm beam.
The laser diode oscillator circuits
The main parts of the oscillator circuit are:
The classic timer chip (555)

Integrated circuit (IC) timers are probably the most timing
intervals ranging from microseconds to hours. They can also be used as
easily controllable, the (555) IC timer is composed of 23 transistors,2
diodes, and 15 resistors, and might appear to be quite complex. (e)

Power transistor and heat sinking (2N3055)
It is necessary in some circuit use to power transistors or any chip

that used high current and gives high power. The transistor (2N3055) is
power transistor, it is cheap price and wide useful.(10)
The properties of the power transistor (2N3055) is:
1. Si-N
2. NF/S-L
3. The operating voltage is (100V).
4. The operating current is (l5A).
5. The maximum power received (l5W).
6. The maximum frequency(>2.5MHz).( I r)

The receiver circuit
The receiver circuit consists of the following parts: (Fig. 2)
l. Photodiode detector
2. Amplifier circuits

酬 ::t

撃701tF
50V

10KΩ10KΩ

1001KΩ

C1815

Figure -2: The diagram of the receiver circuit
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Photodiode Detector
In photon detectors, the absorption process results directly in

some specific quantum event (such as the photoelectric emission of
electrons from a surface) which is then (counted) by the detection
system. Thus, the output of photon detectors is governed by the rate of
absorption of light quanta and not directly by their energy.
Amplifier circuits

The main parts of the amplifier circuit are:
Operational Amplifi er (7 4l)

This was originally. designed to perform the mathematical
operations. The operational amplifier has two input terminals, and uses
direct coupling between input and output. Typically, the device gives a
basic low frequency voltage gain of about 100000 between the inputs
and output.(e)
The transistor (8C107)
The properties of the transistor (BC lO7) are
1. Si-N
2. Unijunction
3. The operating voltage is (50V)
4. The operating current is (0.1A).
5. The maximum power is (0.3W).
6. The maximum frequency is (300MHz).(rtt

The voltage at the base if (BC107) is close to the positive supply
voltage and this transistor . is switched off since it is an np, typ.
(BC 107). when not signal, the voltage goes negative, switching this
transistor on, and make it possible to determine the light level for which
the operational amplifier switches.

The Computer System
In this section, the received signal can be detected by the

contputer system it is represented the style of the display circuit.
The experiment response data are converted by using interfacing

card into the PC computer, and the computer program that analyzes the
experimental data is named "Coll Edit program" (version 2.00) (20950)
(Xyntrillium soft wave corporation). as is shown in (Fig. 3)
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Figure -3: Block diagram of the interfacing system

Interfacing is a term that applies across a broad range of
electronic implementations. It relates to system as well as to individual
transistor.

To illustrate in another way, i.e. by computer, digital systems
receive information and operate on it, and provide information as an
output. So, the boundary between the digital system and the outside
world are called the interface.

Even though interfacing generally deals with hardware and
software interface.

As an interfacing circuit, a pulse to the start pin begins the
conversion process and disables the tri-state output buffer. At the end of
the conversion period, data ready becomes active and the digital output
is rnade available at the output buffer.(r2)

RESULTS & DISCUSSION
In this research, the results obtained from the laser levelling

system are discussed. These results deal with the laser transmitter and
receiver circuits, and thus received to the final design of the laser
levelling system is reached.

After having connected the transmitter and receiver circuit as is
shown in Fig.(4), we come to the final design of the laser levelling
system which is as shown in Fig.(5).

Majid and Haider
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Multimeter digital
Fuke
コ

Direct current power
supply instruments YT-
++ 520

+

Multimeter digital
DT 89OG+
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_l__L

Transmitter circuit

十 十
| |

Receiver circuit

t

+

Display signal

Figure‐ 4:The conhectiOn Ofthc levelling systcrn devices

Figure -5: The finaldesign of the laser levelling system
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Figure -6: The signal receiver which is detected by computer system

Figure -7: The maximurn frequency measured by the computer system

To prove the work of the laser levelling system laboratory, taking
limited area, of known width and length (which are equal to the distance
between the source and the detector) the dimension of this area is
(100cm x 30cm) divided into four parts from the width and three parts
from the length. (Fig. 8), then put some high levels in the path oi the
laser beam, and then survey this.area.
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い
●
0
日

25 50

100cm

75 100

Figure -8: Experimental area (laboratory) to prove the work of laser levelling
system

In the surveying processes, we must first determine the area
needed for surveying, and then we set up the tools which are used in this
process, and when we find any high level on the earth we must treat this
area and then survey the remainder parts. The final shape of this area in
all cases is as shown in Fig. (9)

Figure-9: 'fhe whole area surveyed laboratory
After these cases, the, surveying of small areas is limited by the

division of the width and the length. For example (the area betwegn (0-
1Ocm) width and (25cm) length).
Designing a laser levelling system by using the semiconductor laser has
been reached at successfullv.
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ABSTRACT
The main purpose of this work is to study the new concept of Effect

graph"and illustrating its mathematical structure as matrix , also in this paper we
study other new concepts such as Effect product',and Effect Matrix of fr "and
supported that by examples , also in this work we introduce a new method to find
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INTRODUCTIO]V
This work aims, mainly, to introduce the new concept of Effect

graph'hnd illustrating its mathematical structure. also, new concepts
are introduced like the concepts of Effect product'hnd Effect
Matrixl'and we give examples of eff ect matrix of set and effect matrix
of vector also, the Gaspers algorithm Il] is one of the landmarks in the
history of computerization of the problem of the closed summation
Gasper is express s, in closed form without using the summation sign
(f),also studied by many mathematicians such as in 12) and [5] ,we
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consider the new method to find s and
n
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matrix ipr,r*,q,r) inEuclidean vector space M **r(r) by using a

different method and this new method is called (Determent matrix D)
and we denoted for it by det(D) , where dim(D) = nxn, and in this new
method we use the some properties of linear system [4] and some
properties of matrices [3].also, we present the program to show the new
method and we can use it in linear algebra to find ll,all for any vector A
in M **n(F)
Effect graph

Et !1 = {-y, I i = 1,2.3,....1}where / e N be collection ofsets, Assume that
there exists some finite positive number m of mathematical operations;
Pt, P2, pJ,..., p *,whichcan be applied on Sl in the form p i(yi),
whereT = 1,2,3,...,m < L Assume that there exists another finite positive
number n of other mathematical operations;q1 ,Q2,Q3,...,Qn, which can
be also applied on 9l inthe form ofqp 0),where k =1,2,3,...,n11 .

Assume also that the operations pr. (j = 1,2,3,...,m)and

q k(k :1,2,3,...,n)are arranged in rectangular (matrix) form such that
the operations p 1 represent the rows of the matrix while the operations

q krepresent its columns as shown in the following arrangement.

No.of cohunlls=ll

t/1  72  93            ́ rr′′

No. of Rorls = rn

l|'ht,re .1'r/r = (.1'r ..1'r ) ..1 = 1,1.3, " 
pr : /,- = 1.,2.3.

ノ
　
ノ
　
″

■

ｈ
．
均

81
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The next step is to imagine, that there exists some graph formed from
that two sets of operations p.1 and q; such operator p i is connected

with each qp .This oriented connection between pi to At l@i,qt)] ,

this effect is oriented and the corresponding rectangular graph of
effects is called the "effect graph " itb convenient to symbolize effect

between p .1 and q kby the notati on(p .in, n r) , where the symbol n
refers to the presence of the effect . Therefore, the above arrangement
can be represented as follows:

ρ l

′2

′3

(′″7,9!) (ρ″,92) (ρ″,93
that there exists a rectangular

fo1lowing form:

(h , Q,)

(Pz rQ,)

(Ps ,.Q,)

) (p* 
,Q n)

matrix of coefficients in the

(h ,8t)

(Pz rQt)

tpr"r.q)

@t:q2)

(Pz roz)

(h ,.Qz) .

(A , Qt)

(Pz rQt)

o),.q)
(2)

Po,

Ass

ln ln
lzt lzz
ltr lsz

- !1,,

. lzn

. lln

!tt
!zs

!n
E_

ノ′ηl  ノ7272  ノ′″3 !,,,,

bt us symbolize the eft'ect graph by the symbol
∧

Ei・ e,
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EFFECT MATRIX E(91,a′ ,9′7)

∧

∧

(h ,Qt) (h ,a) (pt ,Qz)

(′2,91) (′ 2,92) (′2,73)

(′3,91) (′ 3,92) (ρ3,93) ・ ・ ・

Sukuer

∧

」=

(′1,7″ )

(′2,7″ )
∧

(ρ 3 ,9″ )

∧

,977)

∧ ∧

(′″7,91) (′″,92) (′″,,73)
(3)

n
Where [' is an effect graph.if the oriented effect (pi,Qr) could be

interpreted, mathematically, as some oriented mathematical operation,
n,originatingat pi andendinEatQr (i.e,from pitoqo )

(p i, q *) -+ ln il nlq 11 ...........(4)

This operator n may refer to addition, subtraction, multiplication,
inner product etc.). The quantity ln I nlf * may be scaled

(or normalized) , simply , by multiplication with the corresponding
scaled (normalization)
coefficient , ! ir : that is ,

( p i, q r) -+ ! I (p 1) n[q tD = ln 1 0 1\ nlq r, 0 *)]...............(s)
Forming the matrix of (5), yields

( i=l-2-3.....rn\ n

! p ( [ n 1 ] "[q *]) ; l" o = r,,r,,ri,,, n ) 
_+ E. E...........(6)

DIFFIITITION:
The symbol '1 'hefers to a speci al type of matrix multiplication in
which each element of the matrix E is multiplied with the

corresponding element in the matrix i unathis special type of the
multiplication matrix is called Effect product '1

DIFFINTION:
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The special type of the quantity r.a is a matrix and its called Effect

matrix of !1 'hnd denoted by i(*,p*Qn)

Example,H Yl={a,b,c,d,e,f be coilection of points in R and
p 1 :fr -) R , (j =1,2,3),qk :n ) R , (k =1,2,3,4) functions defined
by:
Pr(x) = ix,j = 1,2,3;Vx e fr

q *(x) =xk,k = 7,2,3,4;Vx e !i
And assume that an operator n refers to addition (|
91    92   93  ・ 94

(a,a) (a,b) (a,r) (a,d)
(b,r) (b,b) (b,c) (b,d)
(c,a) (c,b) (r,r) (r,d)

note that e

Ａ

乃

島

Thus

E_

E_

I
l@,

@z

(p,

”ｆＯＸ

酬
　　　　　　面

晦

χ
押

∧

attλ,%

also, if
pi(x) -{x, tf i -od4 and p,(x) -{x2 +l , tf j =even} wherqj =(1,?-3,4,5)

q*(x)-{3x2 -x,tf k -l}gndQte)={-x,tf k *l}wherek _(1,2,3)
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EFFECT MATRIX E(",ら ,9″ )

Thus E -

(α ,α ) (α,b) (α ,c)

(b,α) (b,み ) (ら ,ε )

(C,α )  (ε ,b)  (ε ,ε )

(グ ,α ) (グ,b) (グ ,c)

(θ,α )  (θ ,b)  (θ ,ε )

+          +          +

,91) (′ 1,92) (′ 1,93)

'91) (ρ 2,ク2) (′ 2,23)

'ク 1) (′ 3,92) (ρ3,73)

'71) (ρ 4'92) (′4,93)

'91) (′ 5,92) (ρ5,73)

3α
2

b2.十二α2_α +1

σ一α+3α
2

グ
2+3α2_α +1

θ+3α
2_α

Sukuer

i(*, ps,Qt) = o.i, -

(Effect graph)

α一ι   α―θ
ι
2_ら +l b2_θ +1

θ一ι    0
グ
2_b+1 

グ
2_`+1

θ―ι    θ―ε
(Effect matrix ofseo

∧

E=

(ρ l

(′ 2

(ρ 3

(ρ 4

(ρ 5

E`α″ψル.・ L 賀={/,g,力 ,I,r}be c。 llection ofvectors in vector
space with inner product"( 〉"and

為 :/→ /,(ノ =1,2,3,4,5),9々 :/→ /,(た =1,2,3)
Are linear transformation deflned on"by

ρノ(И)=Иノ(∀И∈びり,(プ =1,2,3,4,5)

?た (И)=∠力(∀И∈賀),(力 =1,2,3)
And assume that an operator ∧ refers to′ :/× /→ R
ヽ
`here

d(P i(A),qr(B)) = llpi@l - q*@ll-

く
フ
０
０
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We have

Vol.19,No 6,2008

βl

ρ2

ρ3

ρ4

ρ5

(/,/)

(g,、/)

(力9/)

(f,/)

(r,/)

(/,g)

(g,g)

(力,g)

(ノ,g)

(r,g)

(/,力 )

(g,力 )

(力,力 )

(ノ ,力 )

(7,力 )

(′1,71)

″

(g,g)

(力,g)

(ノ,g)

(r,g)

∧

,E=囲吻
吻
劇

Ⅷ

Ⅷ

Ⅷ

牌

脇

脇

障

牌

刊
¶
到
到

膜

脇

膿

牌

刊
刊
¶
刊

牌―バ]牌到

牌乳州 妙″′の

(i) Express S, by det(D)

ιθ′s″ =Σ′たthe summa衝 On in c10sedおrm,where′たis a hypergeometric,た=0

η-1

(/,/)(/,g)(/,力 )

Tlius E =

(g,/｀)

(力,/)

(ノ,/)

(r,/)

∧             ∧

■9L2,偽)=EE=

Expre.ss S, and

(′1'92) (′ 1,73)

(pz , qr) @z , q) (pz , qz)

(角 ,71)o3,92)(P_3,73)

(′4,91)(′4,92)0'4,73)

d
(ps , qt) (ps , qz) (ps , q)

(Effect graph)

(Effect matrix of vectors)

牌

脇

牌

牌

we have the linear system
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as:

SI=′
0

S2=′
0+′ 1

S3=′
0+′ 1+′ 2

S4=′
0+′1+′ 2+′ 3

S5=′
0+″ 1+′ 2+′3+′4

Sη =′
0+′ 1+′ 2+′3+′4+・…・

+′
η_1

Now,from the linear system and bome prOperties ofmatrices we have S

1000000
-1 1 0 0 0oo

O -1 1  0 0 0 0

0  0 -l  1  0 0 0

000-H00

Sukuer

″
=dct(D)

Where D -

A

Assume E(n,p*,Qr) =

.. 0 ′
0

.。  0 ′
1

・ ・ 0 ′
2

・・ 0 ′
3

・・ 0 ′
4

●

　

０

●

　

０

●

　

０

・

　

０

・

　

０

●

　

０

●

　

０

-1 ′
η_1

ωい卜乳引 物あ
χ‖

χ21

χ31

χ12

χ22

χ32

χ
l″

χ
2″

χ
3″

１

　

　

つ
４
　

　

２
υ
　
　
　
・

χ

　

χ

　

χ

χ″2  χ″3  ・ ・ ・ χ″″χ″,1
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Where xi* e f (l< j Sm,l<k<n) andFfiledofrealnumberorcomplex
number

(Le F =R orC ) wehavetheeffectmatrix i(*, p*,Qn) isavectorin
Euclidean

vectors space M ,,*n(F) .we ."" nrolli (8, po,,r rllwithout using the inner

product < , >: M nr^n@)x M *^n@) -+ F and this new method depend on

the number of rows , when the nurnber of rows equal one (m #) we have for

each vecto. i1r,, pt,Qn):lall alz a13......a1n)e Mkn(F) we consider new

lllethOdわ md卜乳引 :卜引 =厠 0ａｓ

　

０

０

０

０

０Where D=

10000

-H000

0 -1 1  0 0

0 0 -1 1 0

0 0 0-11
'与 =(α lノ )2,σ =1,2… ,4)

0.

0。

0.

0.

0.

0  為
0ち
0亀
0場
0亀

000000o。 … …1ち」因０

　

　

＞Ettαmplθ∫I■

ハ

E(SJt,′ 1,93)

(Mt13(R),< , >) be Euclidean vector space and

斗J吼惰⊃md卜乳州 by det o.

When the number ofrows equaltwo(mtt We haVe fOr each vector

分(lR,ρ 2,9″ )=[::|  ;::  :::  | : | 
∫:|]2× ″

∈ν
2× ″(R)

We con劇+乳引= 調,咄∝

88



n
EFFECT MATRTX E(YI, Pn,,q n)

Sukuer

■

1000000..

―H00000..

0-11 000o..

00-11000。 .

000-110o..

011
0錢
2
0錢
3

044
015

0000000 -1 角腸」″×″

1

-1

0

0

0000。 ..0%2
０

０

１

一
‐

０

．

０

１

一
‐

０

０

．

0000.… 0も
1

Q司 0

0000..

1000..

-1100..

0も
3

0も
4
0も
5 'b2ブ =(α2ブ )2,(ノ =1,2,.… ,4)

0000000.

〓３
＞

　

ト

ト

ー
０

９

　

　

　

〓

わ
　
　
り

Ｏ
　
　
ｄｅｔ

牌

　

⇒

2)
det(D

１

一
‐

０

〓２25,det(〓

４

　

６

　

５

-1 %」
″×4

Exumple;

E1 (M 
Z *3 (R), < .,. >) be Euclidean vector space and

' 
ら
1ノ
=(α
lノ
)2,(ノ =1,2,… .,″ )

れ'わ 93)=[1鴻 f][ν2× 3は)And牌(",ぁ 931by山 o.

0

1

― |

Dl

牌("'′ガ31=V25+36=√
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when the number of rows equal r (n$ we have for each vector

%
物

句

α 年l θカη寺=1

1 0 0 0 oo
-1  l  o  o o 0

0 -1  l  o o 0

0  0 -1 l o o

0  0  o _1 1 0

×″

…(9) Whcrc

燿 × 〃

,btj (ol) ,(i =1,2,...,m)

0 0 o o o00 ..-l bl″

綱
引
「
現

牌乳州 vdetlttЩり…9

角1■ 2

つ1つ2
%1%2

.0.... o bl l
O... o b1 2
0... O b1 3

0... 0 ら
14

0... O b1 5

Vol.19,No 6,2008

∈%×
“
③ , we consider

∧

E(",′″,9″ )=

Dl=
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100000
-1  1  0  0 0 0

0 -1 1  0 0 0

0  0 -1 1 0 0

D=10 0 0-110

O   b″
1

0   br2

0   み
r3

0   ら
″4

0   ら
/5 ,brJi=(α

rJi)2,(ノ
=1,2,… ,″ )

Sukuer

″

0 0 0 0 000...― lわ
L                            ″.″ 」′7× ′7

Rピ′77α″た.・ wc can use nlathiab program to representthe ne、 v rnethod.

うじα′ηρル「 let"N where N integer set and

ρノ:Ⅳ → {1},(プ =1),9た :Ⅳ → R,(た =1,2,3,…,100)詢nc10ns denned by

ρブ(χ)=1,∀χ∈Ⅳ;(プ =1)。 ・

7た (χ)=イ riT,くヽ ∈ハr;(1≦た≦100)

And assume that an operator∧ refers to multipHcation(● )

′ 1

i<N, pr,Qrco) = E.b =l A
L

卜凡年針厠 =師

(ρ l :?100)]   (Effect graph)

11:;::::|

Ｄ

　

　

７

１
１
”

　
　
●
　
　
　
，

議

鍋

Ｅ

ＦＩ

「

Ｌ

ｕｓ
　
Λ
Ｅ

ｈＴ (1,2) (1,3)

)(ρ l,92)

_.|ユ 00月

(′ 1,23)・ ・ ・

お√
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00.

0 0 .

1 0。

Whcrc det(D)= E6,3891

0  0  o

I'he following MATAB program repr esents the proposed method:

Vol.19,No 6,2008

２

２

４

一
３

０

１

一
‐

cic;

clear;

Bョ3rOs(loo,100)

[m,n]Jze(B);
for i+:n

forj+:m

i【 iう

1+;

for k十 :i

嫌
;

end;

B(ij)0)/t
elsc i【o
B(ij)+;

elsc i〈十七)
B(ij)司

;

cles B(ij)o;

end;end;end;end;end;

dttt(B)

tぐ12)
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ABSTRACT
In this paper we introduce new types of G-spaces namely S$cartan

and Sforoper G-spaces in sense of palais (l). These G-spacis depend on a new
set which we call Sfthin set. Moreover all these concepts depend on semi open sets
and semi compact sets. Also we study the ies of these G-

1. Preliminaries
1.1. Definition (2):
A set Aina topological spaceXis called semi open if there is an open
set O such that O c. A c.A .

1.2. Definition (3):
A topological space X is called semi aompact if every cover of X by
semi open sets has a finite subcover
1.3. Proposition (4):
The union of two semi compact subsets of a topological space is semi
compact.
1.4. Definition:
A topological space X is called locally semi compact if every point in X
is contained in a semi compact neighbourhood.
1.5. Definition (5):
A function / from a topological space X into a topological space f is
semi open if f (q is semi open in Y for each open set t/ in X.
1.6. Theorem (6):
El f be a continuous semi open function from a topological space X
into a topological space Y. rf A is semi open in X, then flA) is semi
open in I/
1.7. Definition (7):
A function f from a topological space X into a topological space y is
called semi homeomorphism if satisfies:
(l) f is one-to-one and onto.

●
Ｄ
（
ソ
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(2) f is continuous.
(3) f is semi open.

1.8. Definition (8):
A topological transformation group is a triple (GX,q) where G is a
topological group, X is a topological space and g :GxX--.X is a
continuous function such that:
(t) q(81,Q( gz,x)):9(81 gz,x).for all g,gze G and xeX.
(2) g@,x): x for all xeX, where e the identity element of
The function q is called an action of G on X.
1.9. Remarks (8):
(1) If there is no more than one action of G onX we write G,n instead
of (G"X,g) and gx instead of q(g'r).
(2) we mean by a G-spaie X is a topological transformation group
Gn where X is a completely regular Hausdorff space and G is a
locally semi compact, non-semi compact and Hausdorff topological
group.
1.10. Definition (8):
A point x of a G-space X is called a fixed point if gx : x for each ge G.
1.11. Definition (9):
E1 Xbe a G-space, a subsetsofXwith,s *Xis said to be star if for
each y e X there exists a point g GG such that g/ €S.
1.12. Definition (8)
EI ( GX,gt) and (G,Y,q) be G-spaces. A continuous function ),
:X---Y is called an equivariant map if l. satisfies:
For each g€ G, xeX; I(qr G,x)): gz(g,I(x)) or simply t"(Sx):gl(x).
If )' is also a homeomorphism then l.-r is also an equivariant.
1.13. Definition:
Ef Xbe a G-space and let u and zbe subsets ofX, then u is an sthin
relative to vif the set: ((u,n)+ ge G: g(lovt'$\tasa semi compact
closure. If u is Sfthin relative to itself, then it is called Sthin.
1.14. Remarks:
El Xbe a G-space, U and V are subsets ofX. Then:
( I ) If t/ is Sthin relative to v then z is Sthin rerative to a
So t/ and V are said to be relatively Sthin.
(2) rf u and v are relatively Sthin, then so are any translates gtu
andg2v. In particular if uis s*thin, then any two translates of (J are
relatively Sfthin.
(3) A subset of an Sthin set is Sthin.
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(4)Any flnite union of Stthin sets relative to %is itself Stthin relative

to/More generally:((Yyゎ I‰ ))⊆ Y((υ′,‰ ))SO that if υJ is S沐
J ・  ′      ′

“

                      ″

thin relat市e to埒 ,生,  ″then Yび′iS Stthin relat市e to I‰ .

J=l                       J=1

Proo■

(1)Sincc(gυ 1/)=g(υ∩g~lИ )。

(2)Since(gglυ l g2/)=g2(g,lgglυ  I″ ).

(3)Clear.

(4)By using(1.3),and the fact((Yυ ゎИ))=Y((びゎИ)).■
′         ′

2。 S青士"Cartan(9‐space
2.1.Derlnition:

AC―space X is SttCartan   G'― space if each point of X has an Stthin
semi neighbourhood.      .  ・

2.2.Example:

(Z,)With the discrete topology is a locally semi compact topological

group,and X=R2、 (χ,0)∈ R2:χ ∈2`},Where 2C iS the set of
irrationai numbers,with the topology specifled by the following class of

neighbourhoods:{1/cI R2:酬p, y)}whenever ッ≠0, σ iS an Open

disc in the usual topology R2、 ′henever χ≠O andノ ≠0, じriS an open as

in the relttive 2 2。 fR2 whenever χ≠O andノ ≠0)
In the irst,lt is clear that 2 iS COuntable and we can put it as l… 1

correspondence、 vith the set ofpositive integer。

One ofthc classic ordering for 2+is:

1 l l i‐ 1    
・

「1‐Tlll蓋 lilt｀ 'g'・・・

‐ |12 11 1驚 1 2 2

警T‐r・:=鷺‐'Iり
.I'1“

33333
「よ
窯
T'I'I.1‐ 患'こ

・・

撃i n: It tt ll       ・

■1露‐
T'2‐
・
i｀ 4^5'`"

Si菫、lilダlド、c~rariい O゙rdetで《|,

澤為|■叫1(…■寸J二、:覇  |‐
|            ..、 ,_'    1 2      ‐



On S**-Proper G-spaces

Amal and Qrs

Clear that O is an action, so X is a Z-space.
Now, we can choose a semi neighbourhood A @, y)eX: 0 <y { }
Clear that U @, y)eX: 0 < y <1)is open and U. i _0. So((AA) is finite and hence it is semi compact.
Therefore X is S{artan G-space.
The following figure clarifies the directions of the orbits.

Figure (1)
2.3. Proposition:
If X is an S{artan G-space then Xhas no fixed point.
Prooft
Suppose that X has a fixed point, say x. since X is Srcartan, then x
has u as an Sthi, semi neighbourhood in X. But x is fixed point, thengx: x for each ge G.So gUI U * b for each ge G, i.e. ((U,(J)) :G. So

０〓ｙ
０ｌ
ｍ

Ｏ

　

　

ｘ

喀
　
　
Ｆ
　
Ｆ

卿
　
　
　
　
嚇］
ｆｘ≠ｏ，ｆｘ≠０，
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G is semi compact, but this is contrary of non semi compactness of G.
Therefore Xhas no fixed point. I
2.4. Proposition:
Et )" :X---+Y be a semi homeomorphism and equivariant map from an
S*cartan G-space X into a G-space y, then r is srcartan.

Proof:
Et y e Y, since ). is onto so there is xeX such that I(x) : -y. Since X is
S*cartan, so there is a semi neighbourhood u of'x which is sthin.
Bryl is semi open and continuous, so by (1.6), we get 1,(t/) is a semi
neighbourhood ofy.
To show that )"(U) is Srthin. Since (( t(tD,t(t4)) {( It,U)) and U is
Slthin, thus ),(f.f is Sthin. Therefore yis StCartan. I
2.5. Proposition:
If X and Y are G-spaces and X is S{artan, then xxy is an s}
Cartan G-space.
Proof:
Since xxY is G-space, so we need onry to show that Xxy is s$
Cartan.

Et ( xy)e XxY where xeX and yef, since X is S{artan so there
exists an Sthin semi neighbourhood of x.
clear that ux f is semi neighbourhood of (xy) in Xx y. Since ((u,(D) :
((uxY,ux4) and u is Sfthin, thus (Ixy is sthin. Therefore x"'i is

Al- Mustansiriya J. Sci Vol. 19, No 6, 2008

SjCartan. f
2.6. Proposition:
If a G-space X has a star
SsCartan G-space.
Prooft
H ,s be a star sfthin semi open subset of x and xeX, so there is
g 1eG such that 91xeS. hence xe g1l,S.

Since gr :x--> X is a homeomorphism for each gec, then g, ls is a

semi neighbourhood of x in X. But s is Sthin, so by (1.14)(2), gils
is S*thin. Therefore X is an SjCartan G-space. t

3. So*-proper G-space
3.1. Definition:
A set s of a G-space X is cailed S:small if each point of X has a semi
neighbourhood which is Sthin relative to ,S.

3.2. Definition:

Stthin senli neighbOurh00d,then χ is an
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A G-space X is Srproper if each point of X has an Sismall semi
neighbourhood.
3.3. Theorem:
Et X be a G-space, then:
( l) A subset of an Shmall set is SlSmall.
(2) If s is an Shmall subset of Xand r(is a semi compact subset of
X then K is Sthin relative to 

^S.
(3) If X is S*proper, then every semi compact subset of X is S$
small.
(4) It X is S*proper, then every semi compact subset of X is Sthin.
Proof:
(l) El A be a subset of an.Srsmall set S of X and xeX. Since,S is
Stmall, then there exists a semi neighbourhood (I of x which is
Sthin relative to S. Since A q S and U;U, so ((Ur )) {( U,^y)). Thus
U is Sthin relative to A, and hencel is Stmall.
(2) bJ S be an Shmall and Kbe a semi compact subsets of X. Et

keK, so keX. Since ^S is Slbmall, so there exists a semi
neighbourhood Osof /r such that Opis Sthin relative to ,S. Cover Kby

J5

{O'; I k.x , but /( is semi compact, so it has a finite subcover {O7 }i=r,ti

nsn
such that K c Y O? . Thus bv (l .14)(4), we have that y Ol' is S$

i=r ki J \ /\ ') 
i=t- ki

thin relative to ,S. And hence ff is Sthin relative to S by ( l.l4X3).
(3) Ei Xbe an Srproper, Kbe a semi compact subset ofXand xeX.
To show that x has a semi ntiighbourhood which is Sthin relative to K.
Since X is S*proper, so there is a semi neighbourhood S of x which is
SrSmall. But 1( is semi compact, so by (2), we have that S is Sthin
relative to 1(. Hence ff is SlSmall.
(4) Et X be an Srproper and K be a semi compact subset ofX.
So by (3), we get that /( is SlSmall and K is Sthin by (2).
3.4. Example:
It is very clear that, in (2.2), X is an Sfuroper Z-space, where'r)X:RL \( x,0) eRz:xeQc landQc isthesetof irrationalnumbers.
3.5. Proposition:
An Srproper G-space is S{artan G-space.
Proof: Clear. I
3.6. Theorem:
If X is a semi locally compact G-space, then the following are
equivalent:
(l)Xis Sfuroper.
(2) Every semi compact subset ofX is SlSmall.
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(3) Every semi compact subset of X is Sthin.
Proof:
(l)+(2): By (3.3X 3).
(2)--*(3):
hI S be an SlSmall semi compact subset of X.
Et se,S, then s€X.
But s is Shmall, so there exists a semi neighbourhood u, of s in X
such that U, is Sthin relative to ,S.

Et {U3" }se .S be a semi open cover of^S.

Since s is semi compact, then there exists a finite subcover {u"^t },!=,si

of s such thats . * Ui' . By ( r.r4)(4) we have that I u" is S$
i=rsi/\/\'i=l",

thin relative to S. But s s ? U": So by (1.14)(3) we have that S is
i=l si

Sthin.
(3)-+( I ):
Et xex. Since X is semi locally semi compact, then there exists a semi
compact semi neighbourhood u of x.H !ex, since X is semi locally
semi compact, then there exists a semi compact semi neighbourhood z
of"v.
By (1.3) we have that UYV is a semi compact and by the hypothesis
(/YV isSthin. Since (( U,D.<( UYV,UYV)),then ZisSthin
relative to U.
Thus U is Shmall, and so X is Sforoper G-space. I
3.7 Proposition:
If a G-space x has a star Sthin semi neighbourhood, then X is an
Srproper G-space.
Proof:
Et .s be a star Sthin semi open subset of x and xeX, so there is

g 
1 

eG such that 91xeS. hence xe gll S.

Since er.X---+ X is a homeomorphism for each gec, then grls is a

semi neighbourhood of x in X. To show that g, l,S is SlSmall. tf
yex, so there is 92 e G such that gryeS. Hence y. g;'S and gllS is

a neighbourhood of y in X. But S is Sthin, so by (l .14)(2) we get
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gi'S is Sflrin relative to gt'S.Thus gi'S is Stmall. Therefore X
is an Srproper G-space. I
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ABSTRACT
PrttCCtiVe modulcs have been studied extens市 ely,and many generalizations

werc g市cn.in this paper wc introduce another gcncralization for praect市 c
module,namelyゃ raCCt市e modules.Exam ples werc g市en to shOw thatthe class
of Lpl● ect市e mOdules contains that Of pr● cctiVe.AIso we study somc of the
properties and characterizations of these modules and sernisiinple Artiniall ring are

characte● zc h terlll ofり raCCIve.

INTRODUCT10N
L R be a ring.As is well―known, an R‐ module P is pr● ect市e if
given any R-epimorphism f :A -+ B where A and B are
any two R-modules, and any R-homomorphism g: p -+ B there
exists an R-homomorphism h: P -+ A such that g oh)(x) = g(x) for all x
in P. As a consequence of .the vital role that projectivity occupies in
various part of algebra, several generalizations of projectivity have
introduced which based on completing a diagram of R-modules and
R-homeomorphisms, for example, M-projectivity, quasi- projectivity.
On the other hand, G.F.Birkenmeir in [1] studied a generalization of
projectivity which are defined in such a way that a projective type
diagram is completed in a submodule sense: An R-module P is im-
projective if given R-epimorphism /' : A -> B and any R-
homomorphism g : P -+ A there exists an R-homomorphism h: P -+ B

srrch that g(p) c 1 /' oh)(pt

The purpose of this paper is to initiate the study of Iprojective
modules which are defined in such a way that a projective type diagram
is cornpleted modulo a submodule sense. Two R-modules A and B are
ipe-equivalent if there exist epimorphisms a:A-+ Band p: B -+ A .The
class of lprojective modules cont ains all modules which are ipe-
equivalent to projective modules. Several characterizations of L
projective modules are developed. Also we study the trace of L
projective modules .We prove that the trace of Iprojective modules is
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lpure.Semi―simple artinian rings are characterized in terms Of L
pr● eCt市e mOdules.

In this paper R stands for a cOmmutat市 e ring with identity l,and a
module means a unitary lett R― ■odule.

L‐ PROJECTIVE PIIODULES BASIC PROPERTIES
In this section we introduce the concept ofLpraect市 e modules,

and we deve10p some Of the basic properties and characterizatiOns Of

such module,Part Ofthis paper ap:忍rel)lllI:¥1::・

llT::VIIle蹴thc 2nd authOr under the super、

stlblllitted tO the A卜 4ゝustansiryah university in 2000.

hmei“Js」 aH喝 R鷺
下記驚lttL陽器器submodule」

～
「Ofan R―rllodule ■イ

′∈R and ″∈ν ,either″∈Ⅳ Or″ν⊆Ⅳ [2].R.McCasland and
M.E.Moore in[3]were intrOduced the radical rad(N)of a submOdule N

of an R[_nloduleヽイas the intersection of all prirnes submodules Of M

containing N.The radica1 0fan ideal B OfR has the propety′
αグの =√

″∈RI″″∈Bノb/Sο″θヵ ノ″z+ノ .For an andOgous characte五 zttiOn for
the radica1 0f a submodule, they were intrOduced the f0110wing : the

envelope θ(カリOfa submOdule N ofan R… moduleヽ4 is the c011ectiOn of
all elements m in M fOr which there are rin R and“ 'in ν such that
″ノニ=″′がandノ 〃́″2'in Ⅳ おrsOme nin z・ .It is clear that Ⅳ⊆θ

`り

and
e(M)M.In general e(N)is not a submodule Of M[4].Denote by w(N)
the submodule of M generated by the set e(N).It was prOved in[4]that

w(N)⊆ rad(N)for any submodule N of M,and there are examples shOw

that the equality may not be true.The prime radical of an  R‐
inodule

静
llill∬VI∬ lleFRe棚 盤

e夏
¥e器 電 ::」智 |:t:y

The fol10wing lemmas appearin[5]:

Lemma(2。 1)L M bean R‐mOdule.Then rad(N)⊆ Ⅳ )fOr each
submodule N ofⅣ I.

Lelnma(2.2)は  ν=2ν′be a direct sum of R‐ modules ν′.Then
五(ν)=2五 (ν′)。
The f0110wing two propositiOns

show that口νl)iS a radical property.
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ThenPropositiOn(2.3)L M be an R… module。
rad(w(N))nd(N)w(rad(N))fo reach submodule N of M.

Proposition(2.4) Et (: M -> M' be an R-homomorphism. then
Q@@)) c. w(Q(N)) for each submodule N of M.

Now we introduce the following

Proposition(2.5) H Q: M -+ M' be an R-homomorphism. Then
Q(rud(N)) c ratl(r/(ra./(N))) for each submodule N of M .In particular
[Q(M)) c. L(M-) .

Proof: It follows from Proposition(2-3) that Q@ad(N)) = ((w(rod(N))).
Thus PropositionQ.g implies that Q@,@ad(N)))cw(((rad(N))). But
w(/ (rad (N))) c ra d (Q@ad ( N ))). Therefore, Qead (N)) c. rad (Q(ratr (N))). put
NS, then |QWD c L(M ) .

Now we are in a position to introduce the following

Definition(2.6) an R-module M is said to be lpr ojective if for each
R-epimorphism "f. A --> B ( where A and B are two R-modules ) and
each R-homomorphism g: M -+ B there exists an R-homomorphism ft:
M -) A such that U'oh-g)(M)cL(B). In other words, M is L
projective if for each diagram with exact row,

M

-l
ht' l,^'+A--------+ B =--_-+ 0

f

there exists an R-homomorphism h: }y'r-+ A such that the diagram is
commutative modulo (B).

Proposition(2.7) every module which is epi-equivalent to an L
projective module is lprojective. In particular the class of Iprojective
modules contains all modules which are epi-equivalent to an L
projective module.
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Proof : L 4ヽ be an R¨module whic h is epi‐ equivalent to an L
prdeCtiVe R― module P.Then there are two R‐ epimorphisms α:P→ν
and β:ν →P Such that(α Oβ)(ν)=ν .For each R― epimorphism/:
A→ B and R―homomOrphism   g:M→ B,Ipraectivity ofP
implies that there is an R― homomOrphism力 lP→ A such that`お力

´

り治リー(『 Oαノαり∈〔B)fOr all x in P.Hence   び6カ 6β ノ
`リ

ー
rgoα oβノ6の∈0)for di m in M.Put 力=力

´
。β,then作カフ脅グー

はOαノ
`″

∈0)fOr all m in M and hencc M islpr● eCtiVe.

The f0110、ving prOposition shOws that every module is a direct

summand of an lproJect市 e module.Furthermore it is shOwn that there
are a lot oflpr● ect市e mOdules:

Proposition(2。 8)letヽ 4 be an R‐ module.There exists a free R‐ module
F such that M ① F is IPrOJecuve.

Proof:L K be the frec R… module over Mo fOr each ′in I,iet κ′=κ
and put F=2κ′.Deine α:ν①F→ F by α(“ ,χ)=χ fOr each m in M
and    x    ln    F,    and    deflne β:F→ν①F  by
β(11'た 2'¨・

'た″,0,.¨ )=(π (ル l),た 2'¨・'た″.0,…)where π iS the natural mapping Of
K ontoヽ4.Thus F and M① F are epi― equivalent.Proposition(2.7)
inlplies that M ① F isゎ raective.

Examples and Remarks(2。 9):

1.It is clear that every prdect市 eR―module is IPrdect市 e and every R¨
module 、vhich has nO prime submodule is braect市e.Thus an L
pr● eCt市eR― module may nOt be praect市 e.

2.It is known that,ifヽ 4 is a proJective R… rlloc
where Rad(M)iS the Jacobson radica1 0f M。  lule, then Rad(NII)≠

M,
｀
his imphes that every

praect市eR… module has a ma対 mal(and hence a prime)submOdule.

3.Lt p be a prirnc number,itis known that hodule Z  
″ェ has nO prirne

submodules[6].TherefOre by(1),Z′
` is an lpraect市 e[hOdule,

but by(2)Z′ F iS nOt praective。

4。 壁MQ ①F bea踊10dule where Q the Llodule Ofthe rttional
numbers and F be a free Zmodul e which make M IproJect市e
(prOpOSiion(2.8))。 But M is nOt praecive,since Q not praective.
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The following theorem gives a characterization of Iprojective
modules.

Theorem(2.l0) EI M be an R-module. Then M is Iprojective if and
onlyifeachexactsequence 0-+K '>F o >M-+0 withFisafree
R-module and K ker( rc) there exists an R-homomorphism d e End(F)
that satisfies:
l. (tr o?)(x) - r(x) e L(M) for each x in F
2. ker(tr) c ker(9).

Proof : suppose that M is lprojective R-module. consider the
following diagram where F is a free R-module over M, x is an R-
epimorphism from F to M and I is the identity R-homomorphism :

there exists an R-homomorphism h : M -+ F such that for all m in M
(troh)(m)-meL(M). ()
Et O=hott.then 0:F -+ F isanR-homomorphismandforeachx
in F (tr o?)(x) - x(x) = (n oh)(r(x)) - n(x). And bV 0 this element
belongs to (M). It is clear that ' ker(tr) c.ker(0) .

Conversely, let f : A-+B be an R-epimorphism and g:M-+B be an
R-lromornorphism. EI F be a free R-module over M. Et {mo}o.n be a
set of generators of M and {x,} o,n be a basis for F such that n(x,) = ffio .

Put v(m,) = 0(x,). Then V is well-defined, in fact if
tr(x,,)=tt(!,)=ffi, where xo,yoeF then n(xo-!o)=0, hence

0(x, - y,,) = 0. Thus 0(x,,) = 0(y,).
Now for the following diagram :

v/
F+->M
I TE ...'|
:..r'l

kt h ! ls'.l'
V^^' V
A-----;B+0

f

０

／
　
↓

Ｍ

Ｉ
Ｉ
Ｉ
十
　
Ｍ
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Since F is free there exists an R-homomorphism & : A-+F such that
.f ok = g on . Putfr = k ory For eacha ,
(.f o h)(m,,) - g (nt,,) = ("f o k oyr)(m,') - g(n,) = (g o r oyr)(m *) - S @,)

:
(g olr)Q/@,))- s(nr1(xo)- r(xoD e g(L(M)) c L(B) .

Thus from definition(2.6) we have M is an Iprojective R-module.

By looking at the proof of the bnly if 'part of the last theorem
carefully r,ve observe that for each m in M, foh(nt)-s@) lies in
s(L(M)) c. L(B)). Hence we have the following corollary :

corollary(2.11) the following statements are equivalent for an R-
module M:

(l) For each diagram

M'l
4' lsa+

A_____+ B ______+0
..f

there exists an R-homomorphism h: M -+A such that
(.f oh)(m) - s@) e L(B)

for each m in M.
(2) for each diagram of this form, there exists an R-homomorphism ft

: M-+A such that (.f oh)(m)- S@) e g(L(M)) for each m in M.
we called an R-homomorphism o, : A-+B Isplit if there exists an

R- homomorphism 0 : B-+A such that @ofi(b)-beL(B) for all b in
B.

Theorem(2.12) EI M be an R-module. The following statements are equivalent :

(l) M is lprojective.
(2) Every R-epimorphism o : A -+ B is tsplit for each R-module A.
(3) For every family {x,1,., of generators of M there exists a family

t-f ,\ ,,, , /', e M' = Hom,,(M, R) with for each m in M
(a) -f ,(n);* 0 only for finitely many i e I .

b) 2.f,., (nt)x, - n e L(M) .

iel
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=″ (Σδ,(Σδプ(g(“ )χ′)毛 ))
'C′
      ブ‐1

=(/Og)(″?)一 〃 ∈ι(■イ).
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一
“
=″ (Σδ′(g(“ )χブ))一″=ッ (g(“ ))一“ノ=l

(2) ) implies (3) Et {m,1,,, be a set of generators of M and let F be a
free R-module over M with basis {x,},., . Define y: F -+ M as follows

'l- 
tt

r1r(y)=yt(lr,x,)=lr,m, for eich y in F. It is clear that V/ is well-
r=l r=l

defined R-epimorphism. By (2) , there exists an R-
homomorphism g : M-+F such that @t od@)-m e L(M) for each m in
M.
Nowforeach ie / define

I I fi:j
6,(* ,) = II o ifi*i

6, is well-defined R-homomorphism and each element y in F can be

written in one way as ! =fr,*, =fa,U)*, . for each i in I, define
l=l r=l

.f,: M -+ R by ./- = 6,o8 . .We claim that {f,},., satisfies conditions
k

(a) and (b) in (3).Ei meM,m=Zt,*,,^r, e R . .f,(m)=(6,og)(m)*0 for
j=l

only finitely many I ln I,      and

Σ/(′″)″′一″=Σ 4og)(″ )″,一″=Σ 4(g(“ ))/(χ′))一″=/(Σ 4(g(燿 )χ′)一″
,c′                       ′c′                            ′cノ                                   ,c′

(3) ) implies (1) EI {m,},., be a
there exists a family {.f,} ,.,,.f, . M'
we have
(a) /',(m) + o only for finitely many

(b) I{(n)x,-meL(M)
rel

bt {y,),., be a basis for a free R-module F such that tr(y,)= m, for each
i e lDefineamapping 0:F--+f as follows: letxeF, since zr is anR-
epilnorphisnl,

θ(χ)=Σ .4(α )y,・
there is a e M such that r(x): a. Put

′c′

(π Oθ )(χ )一π(χ)=π (Σ /(α )ッ′)一π(χ)=Σ /(α )燿′一α∈Z(1イ).
,c/

set of generators of M. then by (3)

such that for each element m in M

ieI

Then
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It clear that ker(tr) e t.4e). Hence by theore m (2)0), M is L
projective.

Note that statement (3) in theorem (2.12) is the dual basis lemma
for Iprojective modules. As an application of this lemma we have the
fol lowing proposition:

Proposition(2.13) If M is an lprojective R-m odule, then Iw(M) is a
proj ective R/(R)-module.

Proof : theorem (2.12) implies that there exists {x,1,., , x, eM and

{.f,1,., ,.f,.M' with \f,{*)*,-meL(M) for each m in M. Thus
rel

m + L(M) =Z/,(m)x,+ L(M) .for each m in M. now Vi e I , f, induce a
tel

mapping s, : M I L(M) -+ Rt L(R). This implies that

Zg,@+ L(M))(x,+ L(M))= m+ L(M). Thus {x,+ L(M)I and {g,} satisfied
iel

the condition of dual basis lemma for projective modules and hence
M4l\4) is a project ive V(R)-module.

CorollaryQ.l4) EJ M be an R-module a nd (R)e. Then M is L
projective if and only if M/(- M) is a projective R-module.

Proof : Suppose that Mi(M) is a projec tive R-module, then by the dual
basis lemma for projective modules, there exists families
{,\} ,., ,,\ . M I L(M) and th,),., ,h, e Hom,,(M / L(M),R) such that for each

; in M{M) , * =}h,fhr,, bt n:M -+ M tL(M) be the natural
iel

homomorphism and let J', =h,otr . Then tm,|,., and {-f,},., satisfo
condition (3) of theorem(2.12) Hence M is lprojective. The converse
follows directly from proposition(2. I 3).

Now, we introduce the concept of Ipure submodules

Definition(2.15) A submodule P of an R-module M is said to be Ipure
if PI IMP64) r (Pr IM) for each ideal I of R. An ideal K of a ring
R is Ipure if it is Ipur e submodule of R as R-module.
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It is clear that every pure submodule is lpure,in fact the submodule

Q,2JRof z4 aS Z4~mOdule is IPure but,ot pure.

Next, we characteHze lpure submodules in terms Of
equationals fbrm.

PropositiOn(2.16)A submodule P Of an R‐module M is IPure if and

only if fOr every inite sets{“′}[1,“′∈ν ,{b′ };到 ,ち ∈P and

{物}%∈ R Such that bノ =Σり″′,there exists毛 ∈Pコ≦ノ≦″suCh that
′=!

わ′―Σ物為∈PI ι(ν ),1≦たル.
ア=1                             .   ・

Proof:Assume thtt P is an lpur e submodule of M and let l be the

idea1  0f ]R  generated  by  the  elernents  (り
)物 ∈R. Then

PIIMPⅣ ) I(PI IM ).Now if b/∈ PI IM, then  bノ ∈
IPひだ) I(PI IM)for each j.Hence there e対 sts χ,in P such that

ら,一Σ物毛∈PI ι(ν )・ For the cOnverse,let l be an idea1 0f R and b∈
′=|

PI IM.Then b=Σ ろ〃′,4∈ R and〃′∈ν .By the hypOthesis,there are
′=l                .

礼 h P such that ゎ_Σ犠 ∈PI五 (ノ).But b― Σ 4為 ∈″ ,hence
,‐ 1

b-fr,*, eIP+L(M) I (pI 1M). Thus Pr IMcIp@r4) r (pr IM ). The

other inclusion is clear. Hence P is lpure.

It is well-known that, every pure submodule of a projective
module is projective t6]. For lprojective modules we have the
following proposition:

Proposition(2.17) EI M be an Iprojective R- module if p is an lpure
submodule of M with (P)F r (M),then p is lprojective.

Proof : hl a e P. Since M is furojective, then theorem(2.r2) implies
that there exists {a,),., ,a, e M and {-f ,} n, ,.f, . M* such that

ll',{o)o,-ael(M). Ipurityof p and
rel

proposition(2.16) implies that there exists b, e p such that

\-f,t4U,-ae L(tv'I) I P fbr each i in I . Et d,=J,1, then fi, ep. and
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ZO,@)0, - a e L(M)r P = L(P) . Hence by theorem(2 .12),P is L

projective.

Et M be an R-module. Re call that the trace of M denoted by T is
defined as r =Z"f (u),_f e M... It is known that if M is projective R-

module, then MTM, ann ,,(M)znn ,,(T) [7]. In lprojective module
we have the following theorem:

Theorem(2.18) Et M be an Iprojec tive R-module. Then
(r) Mrrv@4)
(2) ann,, (M)ann ,, (T) I ann,, ((M))
(3)TilT r (R).

Prooft (1) It is enough to show that McTM@r4). By theorem(2.12)
there exists families {m,\,.,,m, e M and {-f,},,,, f, e M' such that

L.f,(*)*,- rn belongs to (M) for each m in M. thus * =\.f ,(m)m, + t

where t in (M) and hence m e TMSvI).

(2)bJ reann,,(M) and teT.Then t=if,t*) where m,eM and
t=l

.f, e M.

r e unn,r(T) .

for each i*,2,,n we have ,t =t-f,(rm,) = 0, hence

Since ann,,(M) c. annRQ(M)) . Thus
ann,,(M) c ann*(T)l ann,,(L(M)). For the other inclusion, let
s e unnr?(T)ann,,(L(M)), then sT:0 and sL(M):0. By theorem(2.12)
there exists families {x,},u, ,x, e M and {g,\,,,,g,e M' such that for
each m in M, , =Zg,(m)x,+ k for some k in tM).

tel

ann,r(T)l ann,,(L(M)) c ann,,(M) .

(3) I1 is clear that T'T I (R) cT. By the dual basis lemma for L
projective modules there ' exists families {m,},,,,m, e M and

{.f ,},,,, f, e M. such that for each m in M, * =\.f,(n)m,+ /r where k in
rel

L(M).Thus for each g e Mr we have g(m) eT and

s(m)=Z.f,{Ds{mi)+ g(k)e T2 +Tr L(R),hence T c.T2 +Tt L(R).
rel

iel

,sm =\sg,(m)x, +.st = 0. Thus

Proposition(2.19) EI M be an Iprojective
pure ideal of R.

s e ann,,(M) and hence
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Proof: Et t e Tt KwhereKis any ideal of R. Then ,=if,(m),/', eM.

and m e M. lprojectivity of M implie s that there exist families

{m,},.,,m, eM and {g,},u,,g,.M* such that for each m in M ,

,n =lg,(m)m,+w where w in Od)
tel

./',(m) = ./',(Lg,(m)m,) + .f ,Qv),.Vi 
'e I thus

, =f .f ,(ni =f 1',(I s, Qn)m,) * t J',(w) =f>,r,(m).f ,(m,) * i f ,(w) ,henc
t=l r=l i€l ,=l i=l iel ,=l

e t e TK +Z(rR)I (f I r<). The other inclusion is clear. Thus T is Ipure.

In the following proposition we see that the class of Lprojective
modules contained in that of improjective modules under certain
condition
Proposition(2.20) Every lprojective module with small prime radical
is improjective.

Proof : EI M be an lprojective R-modul e and (M) is small in M. ht

0 + K---+ F --r--+M + 0 be a presentation for M where F is a free R-
module and K = ker(a). . It follows from theorem(2.10) that

M = r(F) = (n o7)(F) + L(M) where 0 e End,,(F) . But (M) is small in
M, hence tr(F) = (tr o?)(F). Thus M is improjective [1].

It is known that if M is a finitely generated R-module, then Rad(M)
the radical of M is small in M and hence {M) is small in M.

CorollaryQ.2l) Every finitely generated lprojective module is

improjective.

An R-module M is Hopfian if every onto R-endomorphism of M is

an automorphism. It was proved in [1] that every Hopfian improjective
module is projective. Then we have the following corollary:

CorollaryQ.zz) Every Hopfaih lprojective module with small prime

radical is projective.

Semi-simple artinian rings are characterized in terms of L
projectives in the following theorem:

Theorem(2,23) the following statements are equivalent :

(1) R is Semi-simple artinian ring.
(2) Every lprojective R-m odule is projective.
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(3) Every R-module is lprojective.
(4) Every simple R-module is Iprojective.

Proof : (1) implies (2), (3) and (4) follows from the fact that a ring R is
semi-simple artinian if and only if every R-module is projective.

(2) implies (l) El M be an R-module, proposition(2.8) implies that
there exists a free R-module F such that MOF is Iprojective. By (2)
M is a direct summand of projective modules, hence M is projective.
Then R is Semi-simple artinian.

(3) implies (4) Obvious.

(4)implies(l) Every simple R-module is Iprojective and hopfian. By
corollary Q.22) every simple R-module is projective. Therefore every
maximal ideal of R is a direct summand of R. By [8], R is semi-simple
artinian.
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ABSTRACT
.準■勇日 |

The wind vertical motion in the atmosphere prays an inrportant role in many
atmospheric phenomenons and considered to be the key facior in the entrainment
and moisture processes in the atmosphere. In this research the isentropic analysis
method was applied to determine the veftical motion in Iraq undei a case of
arrticyclonic conditions. The period chosen for analysis was from 22 to 27 March
1989 in which upper air data was available. A routine sigrrificant level data from
two Iraqi radiosonde stations (Baghdad and Basrah) were used. The results showed
that the computed vertical motion is consistent with the

INTRODUCTION
obtaining the vertical wind motion (co) in a region can be considered

as particularly important task. It plays a major rule in the rates of
entrainment into layer of heat, mass and moisture. It also confidently
considered the key of cloud formation and dust rising. unfortunately,
this important meteorological element gets a liffle research attention in
our region U,2,3]. In this research we try to deal with computing (ar)
under conditional case of anticyclone.

Any arbitrary vector field might have divergence in some places and
convergence in others. Wind vectors are special, though, because they
actually represent mass traveling into or out of an area (in two
dimensions) or volume (in three dimensions).

The laws of physics place a strong constraint on divergence and
convergence in the atmosphere. In particular, the law of mass
conservation states that if you have net divergence of mass from a
volume, the density within the volume must decrease. written
mathematically [4],

1グρ
lr tr

=一▽●/
ρ 冴
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where p is the air density , i irthe velocity vector, and i i, the del

operator (i... $ = $+ . y+t rrg lcx oy op

Equation ( 1) says that if an air parcel is experiencing divergence in
three dimensions, its density will decrease.

But there's a complication. If the density decreases, then according to
the ideal gas law and the first law of thermodynamics, the pressure
should decrease too. And if the pressure drops, the air will try to rush
back in response to the new pressure gradient, and the density will go
back up again. So unless the air parcel is actually ascending or
descending, the three-dimensional divergence tends to be very small
because changes in density are relatively small. Indeed, except for
vertical motion, the only important atmospheric phenomenon that
involves rapid changes of density is a sound wave. For most other
intents and purposes, the atmosphere can be regarded as incompressible,
meaning that density essentially doesn't change in response to
horizontal motion, and whatever amount of air comes in one part of an
arbitrary volume must be going out some other part [5].

In pressure coordinates, the continuity equation turns out to be much
simpler. It is [4]

tr

▽●/
∂ω
+一―
″

＋
錫
一説
〓

(2)

u
where V is the velocity vector and
components in pressure coordinates

v , and a are the velocity

The symbol co is vertical motion in pressure coordinates which is the
rate of change of altitude of an air parcel, the vertical motion in pressure
coordinates is [4]

ω=空 (3)
dt

which is the rate of change of pressure of an air parcel.

The vertical motion in pressure coordinates is positive when the air is
descending, since the pressure is larger at lower levels. So downward
motion is positive in pressure coordinates and negative in height
coordinates [6].

詢
一″

ち

l14



Al- Mustansiriya J. Sci Vol. 19, No 6, 2008

ISENTROPIC METHOD
The basic method employed in isentropic analysis is to draw

streamline and isotach patterns in a chosen surface of constant potential
temperature (0 ) at successive observations times, by using observations
of horizontal wind speed and direction at each local station of
radiosonde. From such a sequence of charts, an isentropic trajectory can
be inferred. The vertical wind motion along the trajectory between
successive times r and t + a,t. is then given by change in the level of the
parcel on the isentropic surface which can be written as [7]:

A,or

Lt
Lt .o - p(eJ + A/) - p(e,t ) fsl

where d is the potential temperatuta, p is the pressure and t is the
tirne

RESULTS AND DISCUSSION
The method outlined above is applied to occasions of settled

anticylonic conditions over Iraq. The period chosen for analysis was
from22to27 March 1989 in which upper air datawas available [3]. A
routine significant level data from the Iraqi radiosonde stations
(Baghdad and Basrah) were used.

For practical application, Al was taken to be 12 hours, which is the
interval between available radiosonde data. Typically the length of 12
hour trajectory is about 200 km which lies within the Iraqi atmosphere.

Figure (1) shows the time sequences of the computed average
vertical motion at 12 hour intervals at two locations in Iraq (Baghdad
and Basrah). The potential temperature used in the computation was
chosen to lie just above the invbrsion, at the top of the boundary layer,
and so the air is not affected by convection. As an anticyclone
intensit-red over Iraq on the day of the 25tr', the figure shows that descent
to take place at the two locations, and continuing until the day of 27th
when the anticyclone has moved away from the region. The maximum
rate of descent was about 40.mb per 12 hr which is nearly I cm/s.

The Variation of the rxean vertical motion with height is illustrated in
frgures (2) and (3), where a second (higher) potential temperature was
used for the computations. Comparing o for the two levels of the two
stations indicate that descent begins first at the upper level and
thereafter the pattern is similar at both levels.

(4)

ξ
υ
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ln this research, the vertical motion in Iraq under a case of anticyclonic
conditions was determiled by applying th; isentropic analysis methodD;fia for the period of 22 to 27 March 19g9 from two locations
(Baghdad and Basrah) was used The results showed that the computed
vertical motion is consistent with the synoptic changes

* Baghdad

- o - Basrah

Time (day)
Figure - I : The computed average Vertical motion for 22 to 27 March

I989 for Baghdad and Basrah.

*- Lower Level

-o- Upper Level

Time(day)

Figurc_2:The cOmputed vcrticalrnotiOn fOr 22 1o 27 March 1989 attwO levels fOr

Baghdad.
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Figure (3): Same as figure 2 but for Basrah.
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ABSTRACT
Genetic Algorithms (GAs) proof that it is a competitor to Simulated

Annealing techniques of Boltizrnan type, and Adaptive Simulated Annealing (ASA)

is an effiiiently as a research strategy and guarantee to find the global optimization

solution. This research studies the two algorithms (GA and ASA), by applying a set

of regular experimenting functions (N-Bit Parity), and measure the efficient of the

two algorithms from the results that produced from training Artificial Neural

Network (f-eed forward network). The basic measure is depending on the cost

function ald the network ability for learning and generalization. The results that

produced by training the ANN described that ASA reached to optimal solutions for

all problerns with a small generations and little time, while GA reached to optimal

soh-rtion for some ems with a big generations and loqg 1,r..

l.INTRODUCTION
o The GAs are success application for optimization problems and a

many applications like paffern recognition and expert systems and

neural networks. The GAs are powerful optimization methods [l]
and an iterative procedure that consists of a constant-size population

of individuals, each one represented by a finite string of symbols,

known as the genome, encoding a possible solution in a given

problem space. This space, referred to as the seqrch spqce,

tomprises all possible solutions to the problem [2]. The use of both,

GAs and ANNs was originally motivated by the astonishing success

of these concepts in their biological counterparts. Therefore, the idea

is to combine between the GA and ANN start in the last eighteenth

which the GAs solving the ANNs problems [3].

‖ 8
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Simulated Annealing (SA) is an optimization method developed by
(Metropolis et al in 1953) and (Kirkpatrick in 1983). It is similarto
the physical process of heating up a solid until it melts, followed by
cooling it down until it crystallizes in to a perfect lattice [4]. SA's
major advantage over other methods is an ability to avoid becoming
trapped in local minima. Although simulated annealing (SA) is one
of powerful optimization techniques, which can search good
approximation solutions for combinatorial optimization problems
without trapping in local optima, it requires large amount of
computation time. Therefore, it had been proposed a new accelerated
method called (Adaptive Simulated Annealing (ASA)). The ASA
algorithm is the one solution to solve convergence and local
minimum problem in neural networks, so it has been widely used to
address intractable global optimizations in many fields, including
training of artificial neural networks [5].
Ingber and Rosen have compared SA with Gas for functions
containing as many as 1050 local minima and their concluded that SA
is better than Gas in solving this problem.
To reach to optimal results in this research depending on fitness
throw in this equation below:

F:1/( 1+E)
Where:
E:the final error of network
F:the fitness function.

2. Artificial Neural Networks (ANNs): ANNs are interconnected
networks of artificial neurons. Artificial neurons are computational
models based on the biological neurons . ANNs were originally inspired
by attempts to provide simple models of brain function and learning and
still an active line of research.
The neurons, or processing units, which make up the neural network
are single elements and consist principally of five components [6]:-

l. A directed graph known as the network topolog,t whose nodes
represent the neurodes (or processing elements) and whos e acrs
represent the connections.

2. A state variable associated with each neurode (input (s), hidden
(h), output (o)). NN consist of a number of neurons, each of
which has a number of ihputs, which are mapped via a relatively
simple function to its output. The input values may be the set Q,
1), {1, I }, integer or real numbers.

3. A real - r,'alued rveight associated with each connection. This
weights and bias are changing with each training.
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4. A real -valued bias associated with each neurode
values of threshold is (0, l), (-1, l). If threshold
mean the cell is active and if the threshold value
not active.

5. A transfer function f for each neurode such the state of the
neurode is/(net;-[ where (net i:Iwxi) and fls the bias of the
neurode, w; ore the weights on the incoming connections, X; &re
the states of the neuroded on the other end ofihese connections.

In our research we use a feed-forward network with three layers and
forward direction.

3. Genetic Algorithms (GAs): GAs are search
mechanics of natural selection and natural
components [7]:-

1. A way of encoding solutions to the problem on chromosomes.
2. An evaluation function, which returns a rating for each

chromosome given to it.
3. A way of initializing the population of chromosomes.
4. operators that may be applied to parents when they reproduce to

alter their genetic composition. Standard operators are mutation
and crossover.

5. Parameter settings for.the algorithm, the operators and so forth.

steady stote Genetic Algorithm (ssGA): In steady state GA (first
described by DeJong), the offspring and parents occupy the same pool.
Each time an offspring is generated it is placed into Jire pool, and the
weakest genome is "dropped off'the pool.

Figure -l: presents the steady state GA [g].

Vol. 19, No 6,2008

(threshold), the
value is (l) that
is (0) the cell is

algorithms based on the
genetics, requiring five

Initialization (Population);
Eva I u ati o Uy'Pop u Iation ) ;Generation 0;
While (not stop-criterion) do

Selection (Population, parents)1
Crossover (Parents, Offspring, pc);
M u tation,($spring, pr)t
E v a I u a t i offOffs p r i n g I ;
Replacement (Population, Offspring);

Figru{I): Ihe Stady Sbb tucticilgwitfu
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4. Adaptive Simulated Annealing (ASA): There are many elements
must be provided in adaptive SA structure [9]:

o A representation of possible solutions.
o A generator of random changes in solutions.
o A means of evaluating the problem functions.
o An annealing schedule-an initial temperature and rules for

lowering it as the search progresses.

s.DESCRIPTION OF IMPLEMENTED ALGORITHM
A typical application of NNs is to emulate a given input-output

(classification) function fof which no closed-form representation is

known. A given network is trained via a sequence of small changes to

its real-valued connection weights to decrease, e.g., the Mean Squared

Error (MSE) in the classification of a finite set of training examples

[10]. There are several approaches to implementing some from of (GA

&ASA) into NNs, €.g., to exped ite the training phase of fitting
parameters.

To solve the local minimum problem and convergence problem in

ANN, there are two optimization algorithms (GA &ASA)
algorithms are used in ANN training to get the optimizing solution.

The network is encocling as a linear chromosome with a fixed length

and size and convenience with standard genetic operators and

Figure -2: presents adaptive simulated annealing algorithm.

つ
４



Al- Mustansiriya J. Sci Vol.19,No6,2008

standard adaptive simulated annealing operators. when all the
operators get done and reaching to the optimal solution in two
algorithms, the operator evaluation has done by the output results
and finding the strength and drawback points in algorithm.

operator encoding of the network is very important for the
success of our project; therefore, our basic job is to find the
convenience encoding method for designing and training the
network. we used an array of records to represent the NN as a
chromosome in the population of GA, and as a chromosome in the
initial state in ASA. Figure (3) describes an example about the
operator of chromosome encoding.

5.1.GA Cycles:
o Parameters Initializations: There are including a

population size, the crossover probability, the mutation
probability (a probability for adding random values to the
random choices weights) and the maximum number of
generations' cycle for training. Determining the problem,
that will be solved-

つ
４
つ
４
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Hind
o Initialization the first population: this step, the weights

and biases of each network in the initial population are ieal
numbers randomly chosen from the following step:-
wg::range(2.Ofandom- I )
The majority of weights is between [-cr, o] where:_ l<*(.

o Evaluation the fitness of first population: In this step, we
evaluate the individuals of first population by applying the
fitness function to compute the fitness of inaiviauats
population. we apply this function by passing all training
period through the network, and then compute the fitnesi
by this relation:.F= l(l+ E).

o selection two parents for crossover: For the selection
mechanism, the user has to provide means to determine the
relative fitness of the individuals. This can be done by
comparing two individuals and deciding which one is
better (stochastic tournament selection) then select the
individual with higher fitness (lower error) to propagate
into the next generation.

o crossover two parents and product two child: The
crossover is one of basic operators, where the fwo strings
cut and crosswise recombined to perform two new strings,
which contain features of both parents. In this research, we
will use one type of crossover (uniform crossover) with
crossover probability (pc). Figure (4) describes the uniform
crossover

Adding mutation to the new child: The mutation is one of
the basic operators in GA, where one or more digits of the
chromosome string change with probability pm.
Evaluating fitness of the new child: To compute the
fitness function of child, all training periods are passing
through the network represent the child, then compute the
fitness of child by the cost value.
Replacement the new child with individual of old
population: To replacement the new child with individual

Parent Chromosome

al l a a3 〃 だ

Otrspring Chromosome

al‖ b2 a3 4
〓
Ｊ

Ｌ
Ｕ

Ｌ
Ｕ b2 b3 lM ‘

Ｊ
Ｌ
Ｕ

Ｌ
Ｕ ・′＆

り
Ｊ
Ｌ
Ｕ a4 α

Figure( ): TIre tlniform Crossower
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of old population,(ve used Binary tournament replacement

method.
● Criteria measuring: GA used to solve the N… parity
problems for population of 50‐ 150 NNs with a flxed
topology and for alHayers(input,hidden,output)training.

Training stopped when 3000‐ 10000 iterations have elapsed

or a mean netヽ″ork error(0。 01)achieVed Over an training

patterns.

5.2.ASA Cycles:
● Initialization the rlrst state and evaluation it: Given a

(inite)set S― S″′θ of feasible solution and a real― valued

cost functionび S―S回に 一 一 →    C― state).For NNs,S―
state is the space of connection weight vector between[‐ α,
α],Where_1<α t and /is the error function associated
with the desired classiflcation task.

● (Great a new state and evaluated it:Iterative methods of

global optimization require the notion of a″ θ′g力 bο″乃οοグ

srJr夕σ′グ″θ over S― state, where the neighborhood N(S‐ state)

of the current solition is the set of new solutions N― state

that can generated from S‐ state.Typically, N(S‐ state)

consists of slight perturbations of S‐ state, e.g。 , a weight
vector can be perturbed by adding a random vector in [‐

∈,∈ ]n,Where n is the number of connection weights.The
neighborhood structure and the cost function induce a σοs′

Sνr/aCθ OVer S― state,for NN training,we call this the θrrο″
S″イタεθ Sillce the cost function is typically the sum of
squared errors(SSE)in claSSiflcation.

● Comparing the new state with current state and best
state: If the subtracted product between new cost and

current cost less than zero or a randorn nurnber(r), where

OK is less than the exponential of(‐  △COSt/T),where
△cost is the difference between new cost and current cost,

T is the temperatule.Then the current‐ state is equal to new

state and current cost is equal to ne、 v cost.I〕 Ise,there is no

changing and if the new cost less than best cost then the

best― state is equal to the new state and best cost is equal to

the ne、v…coSt.

● Decreasing the telllperature: The temperature decreased

proportionaHy    by    the    temperature    factor:

Tnc、v=TculTentAlfa,where O.8Alfaα .99.In each iteration,
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the temperature is decreasing and the step above
repeated.

o Re-annealing: The temperature takes the value of best
cost, and the middle loop is increasing.

o Criteria measuring: When using ASA to solve the N-Bit
Parity problems. NN is training with a fixed topology and
with all layers (input, hidden, output). Training stopped
when max iteration has elapsed or a mean network error
(0.0 I ) achieved over all training patterns.

6.Results for N-Parity Problems
To apply the implemented algorithms we use a set of test problems
(N-Bit Parity). These are non-linear benchmark classification tasks
consisting of 2N patterns with N inputs and one output. Each input is
either 0 or 1 and the correct output is I if the number of input set to 1

is odd, otherwise it is 0. We use XOR,3,4,5-bit parity problem. Table
(1) describes the results for applying the N-bit Parity problems.

Through the results we note that ASA is a good method to reach to the
optimal solution with cost very small and a little number of generation
cycle and this method applied successfully with N-parity problems.
In the other hand GA reach to the optimal solution too, but with a big
cost and with high generation cycle and not applied with all N-parity
successfully,so we can say from this research that ASA is excellent
method with NN to reach to the optimal solution.

ｄ

　

Ｓ

ｎ
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１
■
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able - I : Resu lts fbr a ins the N-Paritv problerns
Algorithm

ftrne
Generation Effort Cost Fitness CPU

Time(sec.)

xoR
GA 1399 79950 0.005 0。 995 8

ASA 6 3200 0。483E‐ 6 l

3-Parity
GA 3267 326700 0.008 0。984 16

ASA 8 12800 0。182E-5 う
０

4-Parity
GA 5190 648750 0,0091 0。975 く

υ
つ
４

ASA 10 51200 0。334E‐ 4

5-Parig
GA 6506 975900 0.0164 0.963 33

ASA つ
４ 204800 0.953E… 3 17

く
フ
つ
４

＼



ゝ

Al- Mustansiriya J. Sci Vol.19,No 6,2008

7.CONCLUSION
● In this research, we noted that the neurai netwOrk is

efflcient in learning and generalization when applied(〕 A
and ASA,and easily reaching to the optimal s01utiOn.

●  This research dOes not trap in 10cal ininirna prOblems.

●ASA κachngぼぬe量
攪nTl設

n h tt Nっ面サ
problems efflciently and

● This research takes a smaH number of generations tO
training Neural Network with a sman tiine in ASA and a

big number ofgenerations with a long tiine in GA.
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ABSTRACT
This rescarch is study thc sclcction(or dCtection)of OttCCtS in color iinagc

scgmentation using a binav codc genetic algo面 thm idendfying a region(0切 ect)in

HIS color spacc. The rcsult of imagc scgmcntation by using Genetic A18orithm

(GA)and HIS C01or space(GAttIS)pr。 宙dcd e宙 dcnce for the c対 stence of such a

region.  In the cxperirncnt rcsult,  GAHIS  performance was measured  by

ilηplcmentation ofthis rnethod used to test the genetic algorithms capabilities on the

segmentation techniques to flnd the optimal procedures via a nuinber of parameters

stlcll as:smoothing,thrcsholding,cdge detection,and Reversion.This rcscarch、 vas

performcd on a Pentium4 PC supported with Visual Basic Language V.6.

1. Introduction

The application of machine vision for otteCt Selection is promising

because it utilizes not only spectral information, but also spatial and

textural information.1lmage segmentation is an important and perhaps

thc most difflcult irrlage processing task, Segmentation refers to

subdividing an image into regions exhibiting"siinilar''characteristics.

Subsequent image interpretation tasks, such as feature extraction and

OtteCt recOgnition,rely on the quality of the segmentation results.The

difflculty arises when the.segmcntation performance needs to bc

adapted to the changes in irllage quality. Image quality is usuany

affected by variations in environmental conditions,imaging devices and

Jme ofday[1].

Genetic algorithms(GA)are a family of adapt市 e search methods that

are rnodeled atter the gcnctic evolutionary process.An attractive feature

of GAs is their high efaciency deaHng 、vith difflcult combinatorial

search problems 、vithout being stuck in local extreme through their

parallel cxploration of the search space. Therefore,they have become

powerful alternatives to conventional optirnization methods。 ()As have

been used for image segmentation in the past.Andrey and Tarroux[2]

used a distributed GA for unsupervised image segmentation. The GA

was applied to intens市ely modify a labeling function.Fitness
evaluation was based on region homogeneity and specincity.Bhanu[3]

conducted research on adaptive image segmentation using genetic and

hybrid search methodso A multi… o切 ectiVe Optimization GA was used as

a machine learning component in a feedback loop to select an input
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parameter set fbr a Phoenix algorithm, which is a recursive region
splitting technique that contains seventeen different control parameters.
GA is one of a relative new class of stochastic search algorithm. It is a
randomized parallel search. methods based on natural selection and
evolution[4,5]. The genetic algorithms searching for the appropriate
procedures that evaluate the segmentation, such as the filtering
operations, that can segment target components in the color images. The
application of this method is based on genetic algorithms for acquiring
Knowledge on the chromosome and on the operations of filters[6].
The remainder of this research is organized as follows: in section 2.we
will introduction the HIS color space and data color transformation. In
section 3. Algorithm design and its components was illustrated and
GAHIS evaluation. In section 4. we description the results and
discussion. Final in section 5. the conclusions of this research.

2. HIS and Data Transformation
Intensity dominates the scatter in the pixel data in RGB (Red, Green,
and Blue) space with data points forming cigar-shaped regions along the
intensity axis (Figure l). Tt-ris type of distribution makes simple min-
max boundary type thresholding methods unfeasible. Moreover, non-
normalized RGB coordinates could be greatly varied by imaging
conditions [7].

Figure-l: The RGB color space

Normalized RGB coordinates, i.e., chromaticity coordinates form the
color triangle, which defines the color components (hue and saturation)
of the HIS model. As [8,9] indicated, hue, saturation, and intensity are
general characteristics used to distinguish one color from another. Hue
represents the dominant wavelength in a mixture of light waves and thus
is the dominant character. Saturation is the relative purity or the amount
of white light mixed with a hue, hence, pure spectrum colors are fully
saturated. Hue and saturation considered together is referred to as
chromaticity; and therefore, a color may be characterized by its intensity
and chromaticity (see Figure 2).
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Figure -2: HIS model

The HIS model decouples the intensity component from the color
information, and the hue and saturation components related to the way
in which human beings perceive color. Thus, the HIS model is an ideal
tool for developing image processing algorithms based on some of the
color sensing properties of the human visual system. The HIS model is
defined by a transformation of RGB color component as: A
disadvantage of the HIS color system is that the transformations of hue,
saturation and normalized color are all ill-conditioned. They have a
singularity at the origin of R:G:B:0, and hue is also undefined along
the R:G:B intensity axis.. These transforms are unstable near their
singularities. Thus sensor noise or minor reflectance variations lead to
instabilities in these transformations. Moreover, with the spurious
nrodes and gaps existing in their digitized distributions due to central
normalizing division, segmentation techniques of edge detection,
clustering, region splitting and growing will be deeply affected.
Although there is no way of eliminating those problems, the results do
imply higher dimensional segmentation methods. Therefore,
segmentation methods based on HIS 3-D space theoretically tend to
have better perfbrmance than single dimension color indices or
normalized color-only segmentation methods[8,9, I 0].
To simpli$, the thresholding segmentation method, the distribution in
HIS space was examined. In this research, when all three components of
HIS were normalized to 0-255 with hue and saturation being 0 at their
singularity, the distribution extended across the whole space. We
surmised that there existed a cub region, which defined all plant pixels,
because plant pixels should be "green" with varying saturation and
intensity levels. However, background should be the region of "gray"
pixels, consisting of soil, rock and residue. Therefore, because a"plant"
region could be defined in HIS space by planes, the image data was
transformed from RGB into HIS space by using equations (l-3) before
the implementation of the GAHIS algorithm.
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(R+G tt B)

G
g=

(R+G+B)

B

(R+G+B)

Werc: r=red,b=blue,and g=grecn.

Figure-3: Algorithm Design

1. Algorithm Design
In order to locate the coror region in uts space to identifi all

plant pixels, the total search space was defined as a matrix of six
variables, which are the lower and upper boundaries of hue,
saturation, and intensity. Each boundary pair has 256 x 256
combinations. This will lead to 2566:2.gxl0t+ possible boundary
combinations. Thus, an efficient searching algorithm is important to
solve this problem. Furthermore, the algorithm must be able to locate
the global optima without being trapped by local optima. GAs are a
parallel and global optimization methods. The inierent power of
GAs lies in their ability to exploit accumulating information about an
initially unknown domain in a highly efficient manner. Therefore,
GA was selected to design a searchlngin. in this research.

The present application is based on Genetic Algorithm for acquiring
knowledge on the chromosome and on the operatiins of filters. And the
algorithm design is showing in figure(3).

1コ■P utI]咆興
"

〕II■■■ |i c轟ti:し :」話 1     1  サ1■冨■  1

' '「
:T I   I さ二し:iご i… 1

Y●8  :

Sundos

(2)

b=

130

… … … … … ・(3)



Al- IVlustansiriya J. Sci Vol.19,No 6,2008

Operotors on Imoge:
Many kinds of efficient filtering algorithms for image segmentation,
such as noise elimination, edge enhancement and other operation will be
implementing in the algorithm. It is unrealistic to implement all types of
filtering operation because the increase in operation invokes a
proportional increase in processing time.
Many of filtering operation will be used in this algorithm according to
the knowledge of the segmentation of the image, such as: thresholding,
smoothing, edge detection, reversion, and morphology methods.

GA Components und Operotors:
Chrontosotne: A 64-bit binary string, or a chromosome, just 44 binary
bit will used from the chromosome represented "plant" region
boundaries in HIS space. Each.boundary parameter was assigned a part
fixed location in the chromosome. The relative locations of parameters
are important because of how genetic algorithms choose "better"
cornbinations of parameters [2]. Features, which are likely to interact to
form "building blocks", are optimally positioned adjacent to each other
so that successful combinations are not easily broken up during the
crossover operations. Based on the knowledge of the definition of HIS
color space and the weed sensing objective, the string was organized
with the upper hue boundary as the first part in the chromosome
followed by the lower hue boundary since hue is the most salient color
feature.
The next two par-ts were the upper and lower saturation boundaries. The
intensity boundaries were the last two parts since intensity is
independent of color and therefore of less importance. Each of the three
pairs of HIS upper and lower boundaries are in adjacent positions
because intuitively they should be so connected to form "building
blocks".
The genes defined on a chromosome. Each gene consists of several
binary strings and has different length which depends on its
information.
Population Size: The basic elements of a GA are called knowledge
structures or individuals. A collection of individuals is referred to as a
population. Rule of thumb calls for a population size approximately
equal to the chromosome length[ll]. For our application with a

chromosome length of 48 bits, a population size of 48 was used to
generate final segmentation boundaries.
Selection.' The expected number of times an individual is selected for
recombination is proportional to its fitness relative to the rest of the
population. Local tournament selection without replacement with a size
of four was implemented in the GAHIS algorithm. Local tournament
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selection, which selects the individual with the highest fitness out of
randomly picked individualg, was chosen over roulette wheel selection
because it could cause premature problems at earlier stages.
Crossover and Mulation: Crossover and mutation determine the genetic
makeup of offspring from the genetic material of the parents, the simple
of that application as shown in figure 2. A single point crossover
between the selected chromosomes was utilized to generate a new
population for each generation.
First, parentl passes its segment to the left of the same cut point to
olfspringl. in the same manner, parent2 passes its segment to the left of
the same cut point to offspring2. next, the segment to the right of cut
point of Parentl goes to offspring2 and parcnt2 passes its code to
offspringl.

|   l   pare油

Figure-4 : Crossover operation.

In this research, the crossover is the one point, it is used at the same
points of two neighbor chromosomes. Mutation operation is applied to a
selected randomly with a certain probability per generation.

4. RESULTS AND DISCUSSION
During the experiments, GA parameters and operators were adjusted to
achieve a higher fitness value. we will test the genetic algorithms
capabilities on the segmentation techniques to find the optimal
procedures via a number of parameters such as : smoothing,
thresholding, edge detection, and reversion.
Different types of image are used as an example to declare the behavior
of this method, the operations performed in the procedures were as
follows: Thresholding on Hue, Thresholding on Intensity, Sobel
operator, Thresholding on Contraction, and on Smoothing.
So several experiments where performed as Figure(5) - Figure(8).
Figrue(S) shows the result of applying the genetic algorithm to imagel,
were the goal of its chromosome is :

101010r 1000100010101 I 101 101 I I I 1 101 100
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Original Image

|::||

Processed Image Objective Imagel

Figure-5: the segmentation image results for Image.

Figrue(6) shows the result of applying the genetic algorithm to image2,
were the goal of its chromosome is :

I 1 l00l 1 100001001 I 101 1 101 101 1001 1 1 1 100

ffi
Original Irnage

篭 躙 、

HIS Color

Processed Image Objective lmage
Figure-6: the segmentation image results for Image2.

Figrue(7) shows ihe result of applying the genetic algorithm to image3,
were the goal of its chromosome is :

1000001 10101 100001 1 1 1 10100 I I l0t 1001 10

Original Image HIS Color

Processed lrnage Ob.iective Irnage
Figure-7: the segmentation image results for Irnage3.
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Figrue(8) shows the result of applying the genetic algorithm to image4,
were the goal of its chromosome is :

10001 I I 101000001 I 10001 1 I I 1.1 I 100101 I I I

Original Image HIS Co10r

Processed lmage Objective Image

Table‐ 1:thc: the processed image each with its Iters and meters values
Image Smoothing Thresholding Edge

detection
Reversion Fitness

Hue Intensity

Irnage I False 0.68 -
0.92

0.42 -
0.53

False True 0.9108

lrnage2 False 0.9- l 0.32 -
0.54

False True 0.7226

Image3 False 0-
0.23

0.46 -
0.62

False False 0.98

Image4 True 0.62 -
0.85

0.60 -
0.67

False True 0.9658

撮
一

Figure-8: the segmentation image results for Image4

All the information about steps results from the system about these
images is shown in Table (r). There are also some pixels close to the
large objects in the color information, but according to the decision of
the position information in the merging step, they dJnot merge into that
large object:

5. CONCLUSIONS
The GA-based segmentation scheme described in this paper is a novel
and simple approach to robustly segment an object fieid image into
plant and background regions. The performance analysis of the 6erus
revealed that, for machine vision-based object selection, the genetic
algorithm-based, supervised color image r.g*"rtution in HIS color
space was shown to be an effective approach. The GAHIS obtained an
equivalent segmentation performance to that obtained by applying
cluster analysis to images acquired under specific lighting .onatiorr.
The results of applying a GA to detect u rrgion in His ,p-u.. for plant
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segmentation has shown promise and could overcome the effects of
variable outdoor lighting conditions with an acceptable error range. To
further improve segmentation robustness, different imaging devices and
color transformations as well as GA coding and operators need to be
investigated in future research.
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ABSTRACT
There are a number of techniques that might be used to enlarge or reduce an

image. These generally have a trade of between speed and the digree to which
reduce visual artifacts. The interpolation operations support various foims to enlarge
or rcduce an inrage.

In this paper, two geometric operations (Rotation and Zooming out) are used
with two interpolation methods (Lagrange and Bicubic interpolatiJn method) to
show how image detail effected with the geometric operation.

The results show that in the rotation operation the image lose details more
than with zooming out the original images and ihis depends on tf,e used images.

INTRODUCTION
Image to map rectification is a two- step process. The first step

involves establishing a geometric relationship bitween pixel location on
the image and their correspending location on the associated map. This
step is sometimes reflected to as spatial interpolation and is
accomplished using nth order polynomial transformition function to
relocate every pixel in the input image to its geometrically correct
location on the rectified output irrrage. This step involves the use of
resampling techniques such as nearest neighbor, bilinear .(3)The
second step involves determining the brightness values for the rectified
output image

The function interpolation
interpolation, an important operation
visualization, its most general form is:
ZI: interp (X, Y, Z,Xi, yi, method)

performs two dimensional
processing and datafor image

z is a rectangular array containing the values of a two
dimensional function, and x and y ur" irruys of the same size
containing the points for which the value in z are given. Xi and yi are
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matrices containing the points at which to interpolate the data. Method
is an optional string specifzing an interpolation method. [4]

Image interpolation occurs in all digital photos at some stage. [t
occurs anytime when resize or remap (distort) your image from one
pixel grid to another. Image resizing is necessary when you need to
increase or decrease the total number of pixels. If image resize or remap
is performed, the results can vary significantly depending on the
interpolation algorithm. It is only an approximation, therefore an image
will always loss some quantity each time interpolation is performed.

Lagrange Interpolation

Lagrange interpolation is a well known, classical technique for
interpolation. It is also called Waring-Lagrange interpolation; the term
polynomial interpolation normally refers to Lagrange interpolation. In
the first-order case, it reduces to linear interpolation.

Given a set o-1 +1 known san,f(.ri,.yo: rt,1,!.....$ )
the problem is to rrnu rhe uniqrul.r'ir.rcr ,t potynomlal which
interpolates the samples. The sc,-,.Jn can be expressed as a linear
cornbination of elementary ],'th order polynomials:

'ia

$(.r i - f ir.tr r.f Irr i

. A=1.!

Where

l* {ri ! E - *rt,,,(r - ci,-ri(r -.rrr*rt,,,(r - rr)
(t,s, - roi.,,lrl - r*-r)[rr - x;,+r j...("* - rtr.J

From the numerator of the above definition, we sir,IrlLat is an order
r polynomial having zeros at all of the samples cxcept the *th. The
denominator is simply the ;;'rstant which normalizes its value to lat
. Thus, we have

(2)

fir[..r-, i :,jr,, 3 { ]" 
J : A"

l. rlr. _; + l;

In other words, the polyno llr'rl is the
constructing a polynomial interpr,l -p 1r

つ
Ｄ

t;th basis polynomial
of order r7,\'over

ｂ

ｔｈｅ
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sample points . It is an order ,\,polynomial having zeros at all of the
samples except the J.,th, where it is [1].

Bicubic Interpolation

The standard approach is called bicubic interpolation, it estimates
the colour at a pixel in the d'estination image by an average of 16 pixels
surrounding the closest corresponding pixel in the source image. This
method is piecewise bicubic, and produces a much smoother surface
and can be a key advantage for applications like image processing

The more general case of changing the size of an image by an
arbitrary amount requires interpolation of the colours between pixels.

In this method the closest corresponding pixel in the source
(original) image (ij) for each pixel in the destination image (i'j'). If the
source image has dimensions w and h (width and height) and the
destination image w' and h', then a point in the destination image is
given by

.r=i wi/w
j'=j hi/h

(4)

where the division above is integer (the remainder is ignored).
This form of interpolation suffers from normally unacceptable aliasing
effects for both enlarging and reduction of images.

Figure (1) introduce the conventions and nomenclature used in
the equations. We wish to determine the colour of every point (i'j') in
the linal (destination) image. There is a linear scaling relationship
between the two images, in general a point (i'j') corresponds to an non
integer position in the original (source) image. This position is given by

x:iw'lw
y:jh'/h (5)

The nearest pixel coordinate (ij) is the integer part of x and y, dx and dy
in the diagram is the difference between these, dx : x - i, dy : y - j.
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Point to estirnate(1'′ j')

Extact tri」 llsformed
position of(1'′ j')

Fig-l: Bicubic Interpolation depend on nearest pixels

Tire fbrmulae below give the interpolated value, it is appliecl to each of the red,
green, and blue components. The m and n summation span a 4x4 grid around the
pixel (ij).
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Image Rotate

Interpolation also occurs each time you rotate or distort an image. The
examples below show how image detail can be lost when the rotatiJn is applied:-

嘔

4J Rotatim 9阻椒3nぶ」s ぶt∬s

The 90 rotation is 10ssless b6cause no pixel ever tO be repositiOned Onto

the bOrder between two p破 els(and therefore d市 ided).Note how most
of the detttl is 10st in just the irst rOtadon,dthough the image

continues tO deteriOrate with successive rotatiOns.

The rotation Operator pcrfOrms a geometric transfOrm which

lFn鍋几)he pOSi■ on
of a picture elenlcntin an input image ontO aメ 斃彙ふ    in

an output image by rOtating it through a user― specined angle O about an

:露:∫ iF棚 溜 7「膠 亀 :uwti:麗
SR∝
面0武
CL富

commonly used tO improve the visual appearance of an image,althOugh

it can be useful as a preprOcessor in applications where directiOnal

operators are inv01ved.The rotation opcrator performs a transforrnation

ofthe fOrnl:

均 =COS(θ)*(言 1-=o'~`J緯 (θ卜 細 1-yO)+=o
詢 =Sれ (θ)奉 (21-Eo,+COS〔 θ,オ (yl― 蜘 )÷ 協

where (*o,trru) are the coordinates of the center of rotation (in the input
image) and 0 is the angle of rotation with clockwise rotations having
positive angles. Even more than the translate operatorr_th-eorotation
operation produces output locations which ao not?,ttl,{thin the
boundaries of the image (as defined by the dimensions of the original
input image). In such cases, destination elements which have been
mapped outside the image are ignored by most implementations. pixel
locations out of which an image has been rotated are usually filled in
with black pixels.

(9)
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The rotation algorithm, unlike that employed by translation, can
produce c(ea$i;piltes which are not integers. In order to
generate the intensity of the pixels at each integer position, different
heuristics (or re-sampling techniques) may be employed. For example,
two common methods include:

. Allow the intensity level at each integer pixel position to assume
the value of the nearest non-integer neighbor .

. Calculate the intensity level at each integer pixel position based
on a weighted average of the n nearest non-integer values. The
weighting is proportional to the distance or pixel overlap of the
nearby projections.

The latter method produces better results but increases the computation
time of the algorithm[5].

Image Zooming- Out

Zooming out increases the incidence of high frequencies and causes
several pixels to collapse into one. We need to apply a smoothing filter
in order to minimize aliasing problems in the target image. Since the
scaling factor is constant, we can use a spatially invariant filter. For a
contraction factor of two, each (2X2) block of the original image, say:
I(Ij), I(i+lj), I(Ij+l), I(i+1j+l) are mapped to one pixel of the target
inrage by using the filter whose mask is[2]

ν
田

4

We get the value ( Z )

, _lt G, i)+ t (t *t, i)* t (i, i +t)+ t (i +t, i +Df
4

Experimental Results

The results of applying the rotation and zooming of the images
with interpolation methods are illustrated in the following figures.
Figure (2) show the original images (boy image) and the result of
applying the rotation with 45o and 90o using Lagrange interpolation

(10)
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Fig. (2) The original image 45 Rotation

Figure 3 show the synthetic
using Lagrange interpolation

Vol.19,No 6,2008

90 Rotation
Using Lagrange interpolation

the results of applying the rotation 45., 90olmagc and

4,麒

欝脚‐
I  J

Ｆ
゛

■

愧

応
,15 Rotation

From figure (3) w.e can see that the 90o rotation is lossless because nopixel has to be repositioned onto the border between two pixels, the
most detail is lost in 45" rotation.

Figure (4,5) show the results of increase
original images using Bicubic interpolation

軸

11111日露撻::|:

―

fig. (3) The original inrage 90 Rotation
Using Lagrange interpolation

and decrease the size of the
method.
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ABSTRACT

ne present study was conducted on 46cows suffeHng from repeat breeding

from three or morc consecutive insemination indittrcnt regions of Baghdad

provincc. Thcir ages 、vere 3‐ 6 ycars that wcrc scrviced artiflcia‖ y or naturany

These cows wCre eXposed to 3 typcs ofintrauterinc trcatlnents ancr gynec。 10gical

examination

l‐ lSt group includcd 20 cows treated with lugol's iodinc 0 50/0, 50‐ 100mi for each

cow lntautcrine,plus iniectiOn Ofoxytocin 50 1 U Intralnuscular.

2‐2nd group 14 cows treated with oxytetracyclinc 20%(4gm of antibiotics 20ml of

oxy.With 50ml dis● lled wateぅ IntrauteHne plus oxyt∝ in 50 1.U IM.3‐ 3に group
12 cows treated with(metriCure)contains 500mg cefapirin as uterinc treatment for

subacute or chromic mctritis plus 50 1U of oxytocin IM.Ъ e Oestrous cycles wcre

noticed in these cows besidc thcir excretions and were inscminated artiflcially,

群轟鷺l∬IW「描∬奏鮮i瀞li鷲撒鷲直cd cows).The numbcr of calvcs in three

treated groups、 vas 15,10,8 respcctively. We concluded that lugol's lodine 0 50/0

gave htth reSponsc(750/Op h compaHson wih othes treament.In addlon to the

role of of oxytocin in induction of uterinc involution and itis synergisc effcct upon

intemal cstrogen in treated cows during oestrous and elminiation of causative

bacteria for metritis that prevnt pregnancy in thcse cows and causing repcat

brccding We recommcnded to use oxytocin in repeat brecdcr cows plus others

treatlnents.
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ABSTRACT

Thc study was conducted on 35 pregnant ewcs sunttring from dystocia due tO

failure of ccrv破 dilation(Ring WOmb)brOught to the vctcHnary hospitals and to

thc veterinary clinics in Baghdad from 1995-2006;thc■ agcs rangcd from 2‐ 5 ycars
with history of partuHtion beginning at thc last 12‐ 15 hours but thcy did not
progrcssto thc second stage ofLabour.

Fivc ewes Out of 35(14.2%)rcspOnded to thc manual d‖ ation of the cerv破 .

Ten cwcs were inieCted with 16mg dexalncthesonc lntrallluscular(IM)With 80%

responsc with in 12‐ 24 hrs.Eleven ewcs werc ittectcd 16 mg dexamcthasonc plus

3mg oestradiol bcnzoate(IM)the rcsponded cwes wcrc 100%wih in 24‐ 36 hrs.
Trcatment 9 ewe with 3mg ocstradiol bcnzoatc plus prosolvin(PGF2a)75 mg

resultcd in 66.6%response with in 24-36hrs.Thc cesarcan secJon(C s)Was
perfo.1llcd On 5cwcs(2 dcxamcthasonc treatcd group and 3 in oestradiol benzoate

plus prosol宙 n group)the response was100%.Thc numbcr ofiambing cwcs singly
was(4,6,10,5,3)and● Vining(1,2,1,1,2)respeCtiVely for a‖ difFcrent trcatment.
The number Of al市 e lambs was(4,10,12,6,5)and for dead lambs was
(1`0`0`1`2)respeCtiVely,we concluded that poor response to the manual dilalon in
shccp.Thc best results with hormonal trcatment were 100%by inieCtiOn 16mg

dexamcthasone plus 3 mg ocstradiol bcnzoate while the rcsult was 80%by ittectiOn

16mg dexamethasone alonc and was 66.6%by ittectiOn Of estraliol benzOate

(3mg)with prOsolo宙n(7.5mg).
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ABSTRACT
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ABSTRACT

This rcscarch,studied thc cttct of laser and thc dalnagc which iaser caused

in red blood cens(R.BC),White blood celis(W.B.C),hemOgiobin,and P.C.V.

,During common medical treatmcnts like:blood puri″ ing,tumor treatmcnt,
wounds treatment,also studied to avoid dalnagc This study was divided intoヽ vo

main parts.First onc is studying thc cnι ct oflaser conditions such as powcr,powcr

density,cxposure period,and wavelength Second part was studying of the effect of

temperaturc variation(37&20)° C irradiated by us three powcr typcs oflascr undcr

different wavelengths in thc include visible specmm rcgion as following:Diode

lascr of power 5mW and wavelength of 632nm.Diode laser of power 4 2mW and

wavelength of 632nm.Nd:YV04 1aSCr of Powcr 10mW and wavelcngth of
532nm The results showcd a clear decrcmcnt in number of red b:ood celis undcr

imd“ng Mぬ dodc h"∴ Ъヽ hc“
T警兆 鳥 郡 Ъ I¶鮎 淵 拌 il

艦 攪IW譜 1慶階
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2.48mW/cm2 for 8min But decremcnt value was increasing whcn increasing of
powcr and time.Hemoglobin and P C V in maxim power and maxim 6me incrcased

to sct a maximum valuc of dalltage at 16.333mg/ml.and 50%respcct市 cly.

Dccrcasing in the numbcr of red and white blood cens at 20° C is less than that

found at 37°C for an samples and under samc conditions of power dcnsitics and

irradiation periods  and that was positivc cfFcct. Similar behavior was obtained

when using diode lascr of power density(42m¬ ),but the decrcmcnt in number of
RBC,WBC,hemogiobin,and PCV was iess than to that found in case ofdiode lascr

of power 5mW with two tempcratures 37&20° C Finally,The dalnage Nd:YV04

with increasing power density and irradiation period was iargcr compared with the

othcr used lasers in thc study.
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ABSTRACT
Radioact市 ity of more than 284 1ocal&imported food samples have been tested

in March,2007.

This includes(fruitS,vegetables,pcas,tea,Juices,drink,meat&its products,

milk&its products)。

Gamma spectrum analyzer of multi channel sodium lo did detccted)"3× 3"has
been used to measure the ofthese samples to be speciflc radioactivity sure逮、nl its

cxpires fbr human usc.

The results show a clear natural radiation with Potassium -40 in all the

studied sampleso While The apparatus has not able to detect the Cesium -137

Thorium-332 and the Radium-226 isotopes。

The annual radioactive level has been calculated was natural standard

according to(WHO-2001)and(IAEA)。 So all Samplcs which have becn studied arc
suitable for human use.
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