INTERNATIONAL

Yol. {3) No.(1)- MARCH 2014 ICY: 4.32

|88N: 2305-8346

www.ijst-jo.com



1JST
International

Jouma for Scences & Techology

International Journal for Sciences and Technology

L ol 538l 5 & slxdl 4] oal) Al all

Volume 9. No. 1/ March 2014 / ISSN: 2305-9346

A Refereed Scientific Journal Since 2006
2006, jiSeidoils

Issued By:

The International Centre for Advancement of Sciences and Technology

IJST contact Information:

P.O. Box 2793 Amman 11953 Jordan

Tel. 4962796543469

E-mails: info@ijst-jo.com / ijst.jordan@yahoo.com
URL: www.ijst-jo.com



EDITORIAL BOARD - 2014

Al- Shammari , Abdul- Jabbar N.

(Editor-in- Chief)

Professor of Microbiology / Faculty of Pharmacy /
Royal University for Medical Sciences (RUMS) /
P.O. Box 2793. Amman 11953 Jordan
shammari@ijst-jo.com

Abbas, Jamal A.

Professor of Plant Ecophysiology / College of
Agriculture / Kufa University / Iraq
phdjamal@yahoo.com

Abdul- Ghani, Zaki G.

Professor of Microbiology / Faculty of
Pharmaceutical ~Sciences / Amman Private
University / Jordan

zaki_abdulghani@yahoo.com

Abdul- Hameed, Hayder M.

PhD in Environmental Engineering / Environmental
Engineering Dept./ Faculty of Engineering/
Baghdad University/ Iraq
hayderalmunshi@yahoo.com

Abdullah, Ahmed R.

PhD in Cancer Immunology and Genetics
/Biotechnology Research Centre / Al- Nahrain
University / Baghdad / Iraq

ahmedrushdil 970@yahoo.com

Al — Banna , Anton S. A

Professor in Microbiology and Virology/ Faculty of
Veterinary Medicine/ Baghdad University / Iraq
albanaantoon@yahoo.com

Al- Dabbagh, Riadh H.
Professor of Engineering Hydrology/ UAE
riadhdabbagh@yahoo.com

Al- Daraji, Hazim J.

Professor of Avian Reproduction and Physiology /
Animal Resources Dept./ College of Agriculture /
Baghdad University / Iraq
prof-hazimaldaraji@yahoo.com

Al- Douri, Atheer A. R

PhD in Microbiology/Faculty of Veterinary
Medicine/ Baghdad University/ Iraq
aaldouri96@yahoo.com

Al- Jashami, Najim A.

Professor of Nuclear Material Sciences / Dept. of
Physics / College of Sciences / Kufa University /
Iraq

na_phys@yahoo.com

Al- Mashaykhi, Akram Othman

PhD in IT / Amman Arab University for Graduate
Studies / Jordan

akram.othman@gmail.com

Al- Murrani, Waleed K.

Professor of Genetics and Biostatistics / University
of Plymouth/ UK

profmurrani@yahoo.com

Al- Noor, Taghreed H.

Professor of Chemistry / Dept. of Chemistry /
College of Education — Ibn Al- Haitham / Baghdad
University / Iraq

drtaghreed2@gmail.com

Al- Saqur, Thsan M.

Professor of Parasitology/ Faculty of Sciences /
Baghdad University/ Iraq
drihsanalsagur@yahoo.com

Al- Shamaony, Loai

Professor of Biochemistry / Faculty of Pharmacy /
Misr University for Sciences and Technology /
Egypt

loaialshamaony@yahoo.com

Al- Shebani, Abdullah S.

PhD in Dairy Sciences and Technology / Food
Sciences Dept./ College of Agriculture / Kufa
University / Iraq

Agrifood43@yahoo.com

Alwachi, Sabah N.

Professor of Physiology / Biology Dept./ College of
Sciences/ Baghdad University/ Iraq
sabahalwachi@yahoo.com

Birasal, Narayan R.

PhD in Zoology / KLE Society’s GH College
Haveri / India

nrbirasal@gmail.com

Khamas, Wael

Professor of Anatomy and Histology / College of
Vaterinary Medicine / Western University of Health
Sciences / Ponoma -California/ USA

wael _khamas@yahoo.com

Mohammed, Ramadhan H.

PhD in Geology / College of Sciences / Duhok
University / Iraq

ramadhan56_2000@yahoo.com

Sharma, Sunanda

PhD in Veterinary Medicine / Dept. of Veterinary
Obstetrics and Gynecology / College of Veterinary
& Animal

Science / Rajasthan University of Veterinary &
Animal Sciences
dr.sunanda_sharma@rediffmail.com

Editorial Board Secretary
Pharmacist. Nansi Elian
Amman- Jordan
ijst.jordan@yahoo.com



International Journal for Sciences and Technology / ICV: 4.32 Vol. 9, No.1, March 2014 1

FORWARD

1JST is coming for you all today in its first issue of volume nine for year 2014, as our deep belief in continuing the
steps we began since nine years ago.

The last year, IJST had gained a successful achievement when it owned an international indexed value issued by
Indexed Copernicus International and scored ICV: 4.32, which increased the prestigious level of the journal to
the international scientific society, as Indexed Copernicus is considered one of the high standard level indexing
organizations for scientific journals all around the world. As many colleagues and researchers asked about this
factor and how does it represent as an impact factor for 1JST, I prefer to give you brief description of ICV.

‘Index Copernicus’ (IC) is a web-based research infrastructure since 1999, which provides essential tools for
scientists, research administrators and government agencies. Index Copernicus™ (IC) also provides an
interactive and reliable scientists’ evaluation system. IC performs multi-parameter analysis of scientific output
and research potential, both of individual scientists and research institutions. Particular scientists are assessed
according to sixteen scientific activities, including, but not limited to: experience, innovation potential and aspect
of scientists’ professional activity and produce Individual Annual Performance reports and Publication Activity
Analysis expressed in the universal language of mathematics. Index Copernicus (IC) is a worldwide gateway to

complex scientific information. Index Copernicus Value (ICV) is calculated by the following formula:

9 + [(TBS) * (IF)]

Where TBS represent the Total Basic Score and IF (called Impact Factor) represents the ratio of impact.
Journals indexed in one of the databases: Science Citation Index Expanded, Social Science Citation Index
Expanded, Art and Humanities obtain the ICV = 9 points. This system is aimed at: Journal editors, academic-level
researchers, government agencies, clinical practitioners, librarians and information and reprint providers. IC
Journal Master List (JML) is a journal indexing, ranking and abstracting system. This service helps a journal to
grow from a local level to a global one as well as providing complete web-based solution for small editorial
teams. This service accepts peer-reviews and tracks manuscripts online and builds up relations with authors,
reviewers and readers as well as increasing the international awareness of a journal. The Index Copernicus
team has begun the evaluation of scientific journals in 2013. The purpose of the evaluation is to give scientific
Jjournals score, which will have an impact on the scores of scientific articles published in these journals. We are
expecting that our Journal will raise its IC value for 2013 as 1JST is officially listed with the methodology of the
IC Journals Master List.

1JST had the honor to welcome new editorial board members from India and Pakistan , Dr. Birasal & Dr.

Sharma, who joined the editorial board in 2014, which is another step toward the internationality of IJST.

Finally, on behalf of the International centre, I would like to express my special thanking to the Editorial Board
Secretary for her faithful efforts in managing the scientific, design, technical and administrative aspects of the

Journal and for preparing this issue for final printing and publishing.

Editor-in-Chief
1JST
Abdul Jabbar Al- Shammari
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Effect of Garlic treatment, Liquorices root extract and Salicylic acid spray on

yieldand fruit quality of Tomatoes under unheated plastic house conditions

Fadhil H. Al- Sahaf (1), Ridha M. Al- Ubaidi (2) and Ahmed H. Abdul- Razzaq (2)

(1)Faculty of Agriculture / Kufa University (2) Dept. of Horticulture / College of agriculture / Baghdad
University / Republic of Iraq

ABSTRACT

An experiment was conducted to test the effect of garlic treatment (tomato plant stem rubbed by injured garlic set,
GT) and sprayed with liquorices root extract (2.5g crude powder extracted in warm water overnight then filtered
through clothes mesh, LQ) or salicylic acid (50, 100 mg L™,,SA) on yield and fruit quality of tomato cv. Wjdan
during the season 2010 — 2011 under unheated 180m’ plastic house . Results revealed that plants treated with
GT+LQ +100mgL™" SA had the highest average fruit weight (108.77g), plant yield (3.12 Kg .plant™), early yield
(467.25Kg .180m’ plastic house™) and total yield 2.80Ton .180m? plastic house™ ). Although total soluble solids
% was slightly affected by the interaction of the three factors, fruit firmness was sharply increased in particular
with the 100mg .L"'SA (6.37 Kg.m). Lowest values of above characteristics were found in control plants that
received no spray or GT treatment. It has been concluded that garlic treatment with spraying tomato plants with
2.5 g .L'liquorices extract and 100mg .L™" salicylic acid will increase productivity and improve fruit quality for
processing, handling and transport.

Keywords: salicylic acid, garlic treatment
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INTRODUCTION

Tomato  (LycopersiconesculentumMill.) is a
worldwide known vegetable because of different
methods of use either fresh or processed and cooked
.Many efforts had been experienced to increase
yield and plant productivity and improve quality
.Some of these are using fertilizers ,growth
regulators or using plant extracts , because of its
effect on physiological and biochemical activities
in plant. Garlic usually contains high percentage of
sulfur amino acids like methionine and cysteine (1)
in addition to some other active compounds such as
asallicin. Egyptians long ago used injured garlic sets
to rub tomato stems to increase fruit yield
.Furthermore, It was found that liquorice root
extract behaved similar to that of GA; when
sprayed on pepper (Capsicum annuum L .) plants,
where cell division and elongation were enhanced
and plant growth , flowering and productivity were
increased (2).

Salicylic acid is a plant hormone that can affect
plant bioproductivity (3) . In 2009, an experimental
study emphasized that spraying salicylic acid on
tomato plants improved growth and yield (4) .

The aim of the current study is to use garlic
treatment interacted with the spray of liquorices root
extract and/or salicylic acid to increase tomato plant
growth yield and improving fruit quality.

MATERIALS AND METHODS

An experiment was carried out in plastic house unit ,
Department of Horticulture , College of Agriculture
,University of Baghdad during winter season of
2010 — 2011 to examine the effect of garlic
treatment , and spraying liquorices root extract and
/or salicylic acid on growth ,yield and fruit quality
of tomatoes . Wijdan hybrid was seeded on 5
0ct.2010 and transplanted on 1% Des. 2010 in
unheated 180m” plastic house . Soil was treated with
methyl bromide to avoid soil born infections .
Chemical fertilizers (35Kg of urea (46%N) + 35K3
of NPK 27:27:0 as compound fertilizerfor 180m>
plastic house) were applied at four equal splits , first
at transplanting and month between the others as
recommended by (5).

Garlic treatment (GT) implemented by cutting set
and rubbing main stem opposite to each
inflorescence during January , February and March .
liquorices root powder was extracted in warm water
(50 — 60 °C)for 12 hours then filtered through
clothes mesh . The rate used 2.5g root powders per
liter (2). Salicylic acid was used at rate of 50 or 100
mg.I'". For all spray treatments , twee 20at rate of
0.1% was added as surfactant . Spraying treatments
were implemented three times starting from 20" Jan
in aweek interval between salicylic acid and
liquorices root extract to avoid washing each other .
Fruit ripening started on 3rd April 2011 and
experiment was concluded on 10™ June 2011. First
three pickings regarded as early yield and number of
fruits and total yield was recorded for each

experimental unit (3m length and 15 plants were
planted on both sides of the trench at 40cm apart ).
A factorial (2x2x3) in randomized complete block
design was adopted with three replicates and means
were compared according to least significant
differences at 0.05 probability (6 ).

RESULTS AND DISCUSSION

Results showed that main factors had significant
effect on average fruit weight except liquorices
extract (table 1). However interactive effect of the
three factors increased average fruit weight where
the highest was noticed in plants received garlic
treatment and sprayed with both liquorices extract
and 100mg L' salicylic acid (108.77g)whereas the
lowest was in plants received only liquorices extract
spray (70.61g). No significant differences were
noticed due to the treatments on the number of fruit
per plant .

Plant yield was found to be affected significantly
by garlic treatment and liquorices spray only as
main factors (table 1). Result also showed that with
no garlic treatment or liquorices spray , salicylic
acid spray had no effect on plant yield , whereas
plants received spray with both materials but no
garlic treatment increased plant yield gradually with
salicylic acid concentrate increase . However ,
highest plant yield was found when plants received
garlic treatment with liquorices extract (2.5g . L™
and 100mg.L"' of salicylic acid spray (3.12Kg plant
Yas compared to control plants (2.70Kg plant™)
.Above results probably expected since liquorices
root extract has Glycyrrhizin which has growth
promotion effect similar to GA; (7). Salicylic acid
was also found to increase tomato plant growth
(8).As a result of the improved growth and
translocation of the photosynthesis to the fruits so
the average fruit weight and plant yield increased .
Early yield of plastic house is of great importance
because of high price (during late March & April in
Iraq )where no other sources of tomato production
are available . Data of this experiment showed that
the early yield (during April ) is significantly
affected by treatments (table 2) where plants
received only salicylic acid, early yield increased
gradually  with the increase of salicylic acid
concentration . More increase in early yield resulted
when liquorices extract was sprayed. The highest
carly yield was found in plants received garlic
treatment and sprayed with(2.5g . L") liquorices
extract and 100mg. L salicylic  acid
(476.7Kg.180m> plastic house)as compared to
non-treated control plants (388.2Kg.180 m? plastic
house ).

Vol. 9, No.1, March 2014 8
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Table (1): Effect of Garlic treatment , liquorices root extract , and salicylic acid spray on yield of tomato plant

. . Salicylic acid . .
Garlic treatment quuorlces_l Concentration Aven:age L No. of fruit plant” L ylel_(li
extract (g.L™) ) Wight (g) (Kg plant™)

0 73.46 36.76 2.70

0 50 80.12 34.82 2.79

100 84.44 32.83 2.77

GTo 0 70.61 33.96 242

2.5 50 85.40 29.88 2.55

100 94.63 29.27 2.76

0 84.54 33.46 2.92

0 50 87.25 30.13 2.63

100 87.00 32.12 2.79

GTI 0 89.85 31.63 2.85

2.5 50 104.42 28.27 3.00

100 108.77 28.65 3.12

LSD 0.05 23.512 0.251

Treatment significant: GT(9.599) n.s (0.103), Liquorices extract (ns)n.s (0.103), Salicylic acid (11.756) n.s (ns)

Table (2): Effect of Garlic treatment , liquorices root extract , and salicylic acid spray on plastic house productivity of

tomato

Liguorices Salicylic acid Early yield Total yield
Garlic treatment extract (g.1") Concentralltion plastic hguse Ton /plastic2
(mg.L™) 180m’ house 180m

0 388.2 2.33

0 50 394.0 2.36

100 421.1 2.58

GTo 0 408.4 2.45

2.5 50 436.2 2.61

100 447.0 2.68

0 438.5 2.63

0 50 442.1 2.64

100 443.1 2.66

GTl 0 428.1 2.57

2.5 50 446.5 2.67

100 467.3 2.80

LSD 0.05 25.93 0.146

Treatment signification: GT (10.588) (0.059) , Liquorices extract(10.588) (0.059), Salicylic acid (12.960) (0.071)

Total yield behaved similarly as early yield where
highest yield was found when all treatments with
highest levels were implemental as compared to
non- treated control plats with percent increase
20.17% (table2), which is about 0.5 ton difference
per 180m? plastic house . If this difference is taken
in account for 40 plastic house of 180m? in hectare,
the increase in the yield will be mounted up to 20
ton/ha”™

Effect of garlic treatment was mainly on average
fruit weight (table 1) because of the high content of
amino acids those contain sulfur and had inductive
effects on biochemical reactions and may improve
photosynthetic translocation to fruits (1). Whereas ,
the effects of liquorices extract and salicylic acid are
semi-hormonal so increased plant growth (data not
shown) and reflected on enhanced fruit growth and
early maturation (early yield)and total yield (table2).
These results are coincided with (8) who found
increased tomato yield when plants were sprayed

with salicylic acid. On the other hand ,it was found
that increased pepper fruit yield when plants were
sprayed with liquorices root extract and attributed
these increases to the contents of liquorices root
extract of semi-gebbrilic acid and may increases
endogenous auxin which may reflected positively on
fruit yield(2).Spraying salicylaldehyde affected
positively metabolic activities and endogenous
hormones in tomato (9) .

Total soluble percentage is of a great importance for
tomato processing (tomato paste and ketchup).
Although this trait is high genetically controlled,
some treatments could affect it. Highest TSS%
(5.40%) was found either with no garlic treatment
but spray with 2.5 g.L'liquorices root extract plus
100mg. L' salicylic acid or with garlic treatment
and spray with 100mg. L' salicylic acid with no
liquorices root extract spray (table 3) .

However, all plants treated with garlic and sprayed
with 2.5g.L 'liquorices root extract regardless
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salicylic concentration had fruits with high TSS%
significantly as compared to untreated control
plants. The effect of the three treatments may be
accumulative because these treatments increased the
translocation of photosynthetic to the fruits so
increased fruit mean weightand yield (table 2) ,
which may in turn increases total soluble solids
percentage of the fruits (2, 10).

Tomato fruit firmness is of great importance to
tomato production due to its effects on handling,
transport and shelf life. These characteristics found
to be highly correlated to the TSS% in tomato fruits
(11). Gradual increase is noticed in fruit firmness as
the concentration of salicylic acid increases

regardless garlic treatment or spray of liquorices
root extract (table 3). Garlic treatment with 2.5g.L”
'liquorices root extract with 50 or 100mg.L’
'salicylic acid spray resulted in highest fruit
firmness (6.00 and 6.37Kg.cm™ respectively as
compared to control plants (3.77Kg.cm™).

Table (3): Effect of Garlic treatment , liquorices root extract , and salicylic acid spray on some fruit quality of tomatoes

. Liquorices RUTIG ac'id Total soluble Lol
Garlic treatment extract (g.1") Concentralltlon Solids(%) firmneszs
(mg.L™) (Kg.cm™)

0 4.20 3.73

0 50 4.53 3.77

100 4.67 4.00

GTO 0 4.50 4.17

2.5 50 5.07 443

100 5.40 443

0 5.03 4.10

0 50 5.37 4.70

100 5.40 4.93

GTI 0 5.23 4.90

2.5 50 5.23 6.00

100 5.23 6.37

LSD 0.05 0.562 0.666

Treatment signification: GT(0.229)(0.272), Liquorices extract(0.229)
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Effect of irrigation periods and spraying with Paclobutrazol and Zinc sulphate

on fruits quality of fig cv. Kadota and type of cracking

Abbas M. S. Al- Hmeedawi (1) and Ruqayah M. H. Al- Noumani (2)

(1) College of Agriculture / Al- Kufa University (2) College of Education for Women / Al- Kufa
University / Republic of Iraq

ABSTRACT

An experiment was conducted on private orchard at Al- Abbasyia / Nijaf on 1/5/ at 2011 and 2012 respectively to
investigate the effects of 3 periods of irrigation and spraying with paclobutrazol at conc. Of 200 mg/L and Zinc
sulphate at conc. Of 3000 mg/L 6 weeks before fruit harvest in single way or combination on the Total soluble
solids, , total sugar , vitamin C , percentage of carbohydrate , firmness , type of cracking and total cracking on
ripe Fruits of Fig cv.kadota . Results indicated that fruits of treated trees with periods of irrigation and spraying
with Paclobutrazol and Zinc sulphate increased the Total soluble solids, , total sugar , vitamin C, percentage of
carbohydrate , firmness and reducing percentage of cracking and total cracking compared with control treatment .
The treatment of (irrigation after 9 days + PBZ 200 mg/L + Zn 3000 mg/L ) significantly increased the total
soluble solids, total sugar , vitamin C , percentage of carbohydrate , Firmness for the two growing seasons ,
respectively and , this treatment gave the lowest percentage of longitudinal , tertiary , quaternary , basal cracking's
and total cracking for both seasons.

Key words: Irrigation , paclobutrazol , Zinc sulphate , Fig.
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INTRODUCTION

Fig trees are deciduous fruits , belong to genus
Ficus ", which is follows to the Family " Moraceae
", where it believed that its origin is Arabian
peninsula and Spread to the subtropical regions , fig
fruits are infected by a number of physiological
damages , and the foremost damage is crack , which
its ratio increased due to the increase in periods of
irrigation (1) . AL — Abasy found that watering fig
trees cv. "Asod Diala" with irrigation every 3 days
increased the kinds of cracking and total of
percentage of cracking while treated trees with
irrigation after 6 and 9 days and Daminozide in
single way or combination together produced a
significant increase in fruit firmness and reducing
percentage of type of cracking and total cracking
compared with control treatment at ripening (2).
AL- Dulaimi stated that , reducing the period of
irrigation on pomegranate trees cv. Salami from
June at maturation period resulted in a significant
decline in the proportion of fruit cracking compared
with control treatment (3) . EL-Khawaga observed
that pomegranate trees when applied at (50 ,100
and 150 ) mg/liter paclobutrazol and Zinc sulphate
(2000 , 3000 and 4000 ) mg/L in late May and mid-
July increased total soluble solids , total sugar ,
vitamin C and reducing percentage of crackings
compared with control treatment (4) . Abdallah
found that spraying grape tress cv. Des- Anizs with
paclobutrazol at conc. of 1000 mg/L increased fruit
firmness and total carbohydrates percentage , total
soluble solids , total sugar , vitamin C in fruits at
ripening (5). AL — Hamdawi et. al. found that
spraying fig tress cv. "Waziri" after one week from
rest period of fruits with Zinc sulphate at conc. of
0.3% led to reduction in fruit cracking and increased
total soluble solids , total sugar , vitamin C and
firmness at ripening (6). In another study, AL —
Hamdawi et. al. noticed that , the spraying of
Pactlobutrazol (PBZ)at concentration of (25,50 and
75 ppm) on Fig trees c.v. Wazeri, when fruits of
second crop at the depressed period on 25/5/for
seasons 2001 and 2002 has reduced the proportion
of fruit cracking to 12% compared to 16% in the
fruits of control treatment (7) . AL — Hamdawi and
AL —Numani mentioned that , pruning trees of Fig
cv. Aswod Diala at percentage ( 20 ,40 and 60)%
and spraying with paclobutrazol and Zinc sulphate
at conc. Of (100,150 and 200) mg/L and (2000 ,
3000 and 4000 ) mg/L each after 6 weeks before
fruit harvest increased the Total soluble solids, total
sugar , vitamin C, percentage of carbohydrate and
firmness of fruits and reduced the type of cracking
and total cracking on ripe Fruits during the months
of 7 and 8 (8). The main objective of the current
study is to examine the effect of using period
irrigation , Paclobutrazol and Zinc sulfate applied as
foliar sprays after one week from rest period of
fruits quality and cracking percentage during
ripening of fig trees cv. Kadota .

MATERIALS AND METHODS

This study was conducted in a private farm at
Abbasiya / Najaf governorate for the 2011 and 2012
seasons on fig trees cv. Kadota, 48 at same size and
growth trees were selected with 8 years of age , that
planted on (5 x 5 m.) , they watered every five days ,
and fertilized by Nitrogenous and phosphatic in two
periods in March and May of each year at a rate of 500
g. per tree , as well as by manual for the two years .
The experiment included 16 treatments with three
replicates . It is adopted according to Randomized
Complete Block Design (RCBD) , and the results were
statistically analyzed according to LSD test at the
probability level of 5% (9) . Treatments were adopted
in 15/5/2011 and 2012 . Treatments of irrigation were
3, 5,7, 9 days . Trees also spraying with
Paclobutrazol and zinc sulfate at conc. of ( 200 and
3000 ) mg/L respectively alone or combined with to
Irrigation treatments .Spraying was done early
morning until wetness was full addendum . Tween 20
was added at conc. of 1cm3/L as spreader material .
The experiment involved the following 16 treatments :

1-  Control . Irrigation after 3 days .

2-  Irrigation after 5 days .

3-  Irrigation after 7 days .

4-  Trrigation after 9 days .

5-  Paclobutrazol( PBZ ) as foliar sprays at
concentration of (200 ) mg/L .

6-  Zinc sulphate ( Zn ) as foliar sprays at
concentration of (3000 ) mg/L .

7- PBZ+Zn.

8- Irrigation after 5 days + PBZ.

9- TIrrigation after 7 days + PBZ .

10- Irrigation after 9 days + PBZ .

11-  Trrigation after 5 days + Zn .

12-  TIrrigation after 7 days + Zn.

13- TIrrigation after 9 days + Zn.

14-  Trrigation after 5 days + PBZ +Zn .
15-  Irrigation after 7 days + PBZ + Zn
16-  Irrigation after 9 days + PBZ +Zn .

Ten normal fruits were taken at random on 10/ 7/ 2011
and 2012 from each tree for quality determination.
The juice was extracted and the total soluble solids
were determined by hand refractometer. Total and
reducing sugar % and vitamin C mg /100 ml Juice
according to (10) .Total carbohydrate in fruits
determination according to (11) . Firmness was
measured on two sides of each fruit with an Effegi
penetrometer (Model NI , McCormick Fruit Tech
,Yakima ,WA) Fitted with an 11.lmm tip . The
percentage of types of crackings ( longitudinal ,
quaternary , basal ) and total cracking were calculated
during the months of July and August for both seasons.
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RESULTS AND DISCUSSION

Effect of irrigation, and spraying with
paclobutrazol and Zinc sulphate on fruit
firmness

Periods of irrigation and spraying with
Paclobutrazol and zinc sulfate led to increase in the
fruits firmness significantly compared to control
treatment. Firmness had increased with combination
treatments until it reached its highest rates ( 0.417
and 0.423 kg/cm?) in the treatment ( Irrigation after
9 days + PBZ + Zn ) in comparison to the lowest
values ( 0.337 and 0.361 kg/cm® ) in control
treatment for the 2011 and 2012 growing season,
respectively (table 1) . The increase in firmness in
fruits is due to periods irrigation and spraying trees
PBZ and Zn because these treatments play
important roles in strengthening the cell walls by
enhancing pectin coherence, which increases the
thickness of cell walls and makes them stronger and
stiffness to resist pectin analysis enzymes (12).

Wielana and Wample noticed that increasing fruit
firmness through spraying the (Daminozide) is due
to the fact that this compound reduces vegetative
growth and thus encourages the accumulation of
carbohydrate materials in fruits leading to increase
content of pectic materials by increasing its firmness

(13).

Effect of irrigation, and spraying with
paclobutrazol and Zinc sulphate on fruits quality
of fig

Table (1) shows that total soluble solids , total
sugar , percentage of carbohydrate , and vitamin C
in fruits increased insignificantly when trees
watered and received foliar paclobutrazol and zinc
sulphate in single way or combination. The highest
significance result was recorded with Irrigation trees
after 9 days and spraying with palobutrazol at 200
mg / L and Zinc sulphate at concentration of 3000
mg/L in both seasons , that gave the highest
percentages of total soluble solids , total sugar ,
percentage of carbohydrate and vitamin C , they
were (16.89 % , 19.87 % , 21.43% and 7.99 mg /
100 ml Juice ) and ( 17.22 % , 21.13 %, 22.12 %
and 9.01 mg / 100 ml Juice ) comparison with
(15.80 % , 17.70 % , 17.57% and 7.21 mg / 100 ml
Juice ) and ( 16.00 % , 18.75 % , 18.23 % and 8.08
mg / 100 ml Juice ) in control treatment for the two
year of study, respectively . Increasing fruits from
total soluble solids , total sugar , percentage of
carbohydrate , vitamin C which results through
pruning spraying the Paclobutrazol and Zinc
sulphate due to the fact that this compound reduce
vegetative growth and thus encourages the
accumulation of carbohydrate materials in fruits
leading to increased content of these materials (14).

Effect of irrigation, and spraying with PBZ and Zn
on types of crackings of fig fruits

Table ( 2 ) showed that Irrigation trees and foliar
application with Paclobutrazol and Zinc Sulphate as a
single or combination had led to significantly
reduction in the percentage of cracking Fruits of Fig
cv. Kadota cultivars in both seasons compared to
control treatment .The minimum splitting value was
observed by using the Irrigation after 9 days and the
highest concentration of  Palobutrazol and Zinc
Sulphate (200 and 3000 mg/L respectively) and the
treatment of ( Irrigation after 9 days + PBZ + Zn )
gave the lowest percentage of longitudinal , tertiary ,
quaternary , basal cracking's and total cracking which
were ( 2.87, 2.70, 2.32,0.00 ,and 7.89 ) % and ( 1.90,
2.87 , 1.20 , 0.00 and 5.97 ) for the both seasons
respectively .There were also significant differences
between studied treatments in reducing the percentage
of cracking types . These results are in agreement with
those obtained by (6,7) who observed that splitting
fruits in fig c.v. Wazeri cultivar were reduced when
trees by paclobutrazo and zinc sulphate were spraying .
Mitra confirmed that the distant of irrigation periods
led to a reduction in trees vegetative growth and there
by increase total chlorophyll and transformation of
manufactured absorbed materials , causing firm fruit
and makes it more resistant to cracking (15) .
Paclobutrazol may decrease fruit cell division during
the first stage of fruit growth and improve fruit cell
enlargement during the following stage (4).

CONCLUSION

It could be concluded from that , and irrigation periods
and spraying trees with Paclobutrazol and Zinc
Sulphate companied as a single or combination
increase the Total soluble solids, , total sugar , vitamin
C , percentage of carbohydrate , Firmness and
reducing percentage of type of crackings and total
crackings compared with control treatment . And these
treatments led to reduce in the percentage of
longitudinal cracking , trilateral , quadrilateral , basal
and total with significant differences between
treatments for both growing seasons.
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Table (1): Effect of irrigation, and and spraying with paclobutrazol and Zinc sulphate on fruits quality of fig fruits cv.

Kadota for seasons 2011and 2012

Season 2011 Season 2012
% Vitamin Y% Vitamin
Treatments | Total | %Total % Total Cmg/ | Firmness | Total | %Total % Total Cmg/ | Firmness
soluble sugar carbohydrate | 100 ml Kg/cm? soluble sugar carbohydrate | 100 ml Kg/cm®
sold Juice sold Juice
Control 15.80 17.70 17.57 7.21 0.337 16.00 18.75 18.23 8.08 0.361
Irrigation 16.03 18.00 18.33 7.39 0.360 16.23 19.30 18.55 8.20 0.375
after 5 days
Irrigation 16.13 18.35 19.09 7.59 0.372 16.41 19.49 18.79 8.35 0.385
after 7 days
Irrigation 16.30 18.63 19.46 7.64 0.377 16.58 20.02 19.00 8.47 0.389
after 9 days
PBZ 16.38 18.59 19.60 7.65 0.375 16.50 19.87 19.22 8.50 0.382
Zn 16.25 18.67 18.98 7.60 0.373 16.35 18.98 18.86 8.41 0.380
PBZ + Zn 16.41 19.28 19.64 7.78 0.381 16.73 19.90 19.50 8.68 0.385
Irrigation 16.35 18.71 20.19 7.67 0.371 16.70 20.12 19.91 8.54 0.377
after 5 days
+ PBZ
Irrigation 16.43 19.12 20.78 7.83 0.388 16.84 20.23 20.17 8.80 0.384
after 7 days
+ PBZ
Irrigation 16.58 19.32 20.95 7.96 0.390 16.69 20.46 20.67 8.82 0.405
after 9 days
+ PBZ
Irrigation 16.08 18.84 18.90 7.63 0.368 16.65 19.62 19.78 8.45 0.370
after 5 days
+Zn
Irrigation 16.47 19.00 19.25 7.75 0.375 16.77 19.84 19.93 8.63 0.374
after 7 days
+7n
Irrigation 16.53 19.11 19.75 7.72 0.379 16.75 19.89 20.16 8.75 0.381
after 9 days
+7Zn
Irrigation 16.40 18.80 20.32 7.86 0.397 16.80 20.15 21.07 8.77 0.400
after 5 days
+PBZ + Zn
Irrigation 16.66 19.45 20.81 791 0.406 16.96 20.86 21.50 8.93 0.412
after 7 days
+ PBZ +
Zn
Irrigation 16.89 19.87 21.43 7.99 0.417 17.22 21.13 22.12 9.01 0423
after 9 days
+ PBZ +
Zn
L.S.D. 0.05 0.16 0.23 0.27 0.07 0.014 0.08 0.42 0.14 0.06 0.011
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Table (2): Effect of irrigation , and and spraying with PBZ and Zn on types of crackings of fig fruits cv. Kadota for
seasons 2011 and 2012

Season 2011 Season 2012

Treatments % % % % Basal % % Y% % % %

Lengitudinal | Tertiary | Quaternary | cracking Total Longitudinal | Tertiary | Quaternary Basal Total

cracking cracking cracking cracking cracking cracking cracking cracking | cracking
Control 7.10 6.32 4.86 1.99 20.27 6.87 5.68 4.95 1.70 19.20
Irrigation 6.77 5.42 4.63 1.82 18.64 6.70 5.00 4.73 1.51 17.93
after 5 days
Irrigation 6.25 5.01 4.18 1.55 16.99 6.43 4.81 4.55 1.42 17.21
after 7 days
Irrigation 4.90 3.86 2.82 1.10 12.68 5.09 3.50 3.86 1.10 13.55
after 9 days
PBZ 5.38 4.95 3.30 1.60 15.23 4.93 3.86 4.78 1.00 14.57
Zn 6.20 3.97 4.25 1.60 16.02 5.15 443 4.45 1.32 15.35
PBZ + Zn 5.56 433 3.80 1.29 14.98 4.67 3.62 3.96 1.30 13.55
Irrigation 5.36 4.27 3.87 1.06 14.56 4.60 3.13 3.57 1.01 12.31
after 5 days
+PBZ
Irrigation 4.79 441 3.52 0.75 13.47 4.38 4.25 3.19 0.86 12.68
after 7 days
+PBZ
Irrigation 442 3.76 4.12 0.52 11.82 3.78 2.90 2.70 0.79 10.17
after 9 days
+PBZ
Irrigation 5.71 4.66 3.82 1.42 15.64 4.75 4.00 4.22 1.16 13.13
after 5 days
+7n
Irrigation 3.90 5.12 3.50 1.36 13.88 4.50 4.36 3.45 1.00 13.31
after 7 days
+7n
Irrigation 4.19 3.38 3.00 0.68 12.25 4.05 3.16 3.86 0.55 11.26
after 9 days
+7n
Irrigation 3.59 3.25 2.77 0.00 9.16 3.49 3.35 1.67 0.23 8.49
after 5 days
+PBZ+Zn
Irrigation 3.36 2.97 2.50 0.00 8.83 3.00 2.70 1.51 0.00 721
after 7 days
+ PBZ +
Zn
Irrigation 2.87 2.70 232 0.00 7.89 1.90 2.87 1.20 0.00 5.97
after 9 days
+ PBZ +
Zn
L.S.D. 0.05 0.49 0.70 0.21 0.11 0.97 0.38 0.42 0.14 0.17 1.25
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Cloud point extraction for separation, preconcentration and extraction of nickel
(II) as chloroanion by use crown ether DB18C6 coupled with spectrophotometric

determination
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ABSTRACT

Absorbance spectrum for ion pair association complex extracted by cloud point extraction (CPE) method
illustrated A, was (295 nm). 0.5 M hydrochloric acid favorite for conversion metal cation to chloro complex
extracted with 0.25M NaCl and 50pg Ni**(8.52x10°M)by existence 1x10* M DB18C6,as well as very necessary
the aqueous solution contain 0.6ML from 1% Triton X-100 ,thermodynamic parameters was
AH,,=0.2897K.J.mole” ,AG.= -63.92 K.J.mole™, AS,, =176.86J.mole”'s™.With suitable time of heating equal to 20
minutes, stoichiometry study shows ion pair complex extracted was 1:1. So this study include application about
determination nickel (II) in different samples.

Key words: Cloud point extraction, preconcentration, crown ether DB18C6, Nickel.
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INTRODUCTION

CPE method is based on the distribution ion pair
association complex formed between surfactant and
aqueous phase and when the solution is heated to
fixed temperature the micelles formed cloud point
layer with smallest volume and higher density
containing ion pair association complex of Ni*'in
equilibrium with aqueous solution (1,2). A previous
study used CPE methodology for separating Cu(Il),
Co(II), Pb(Il) from different samples after complex
formation with 1-phenyl thiosemicarbazide by used
Triton X-114 coupled with flame atomic absorption
with detection limit 3.42 pg/L for Pb(Il) 1ug/L
Co(Il) and 0.67pug/L Cu(Il) (3).Extraction Cu(ll),Ag
(Dand Ni(Il) after complexation with two ligand 2-
[(4-formyl phenyl)azo]-4,5-diphenyl imidazole and
2-[(2-methylphenyl)azo]-4,5-diphenyl imidazole at
optimum  condition  which  is  restricted
experimentally (4). By used CPE methodology
coupled with flame atomic absorption determined
micro amount of lead in different samples of soil
and water after complexation with 1-[2-pyridyl azo
]-2-naphthol and Triton X-114 at pH=8 (5). By
application of CPE methodology coupled with
spectrophotometric technique for extraction and
determination of Pb?*,Cd*" Ni*"in different samples
(6). Study for separation and determination of
cadmium (IT)by cloud point extraction coupled with
flow injection atomic absorption by used methyl
trioctyl ammonium to formation ion pair association
complex with Cdl;~ with using Triton X-114 (7). By
used BHIS as complexing agent for extraction Ag(l)
at pH=8 in CPE methodology with Triton X-114
with detection limit 1.9 pg/L (8). Separation and
determination Pb ,Cd ,Pd in some vital samples by
CPE method coupled with flame atomic absorption
by used IPAI as complexing agent at pH=8 with
Triton X-114 this study illustrate D.L.=1.6pg/L (9)
by application of CPE methodology for separation
and preconcentration small quantities of nickel(Il)
without using complexing agent as first step for
determination by flame atomic absorption by used
nonionic surfactant (PONPE7.5) (10). Used CPE
methodology for determination Hg in different
tissues of grilled chickens with application clod
vapors atomic absorption and complexing agent
(DDTP) so Triton X-114 (11). Determination in
sufficient quantity of iron in different sandy soil by
CPE method coupled with flame atomic absorption
by used Triton X-114 and N,N'-(Z,Z‘-(ethane-l,z-
diybis(oxy)bis(ethane-2,1
diyl)bischloroacetamide)(EDBOCA) a complexing
agent at pH=5 (12). There are different studies for
separation, preconcentration and extraction different
element by CPE method coupled with atomic
absorption spectrometry for determination by used
different complexing agent and surfactant (13-20).

MATERIALS AND METHODS

All spectrophotometric studies were performed by
double beam UV-VIS spectrophotometer,
shimadzuUV-1700(Japan). Absorbance measurements
making by single beam UV-VIS spectrophotometer
,TRIUP International CORP-TRUV 74.s, Italy as
well as all materials used as received without more
perfection and all solutions prepared by double
distilled water, stock solution of Ni*'lmg/ml was
prepared by dissolved 0.673 gm. of
(NH4),Ni(S0,),.6H,0O in 100 ml distilled water by
used volumetric flask.1x10M DB18C6 prepared by
dissolved 0.360 gm. DB18C6 in 100 ml aqueous
solution contain TritonX-100.

Aqueous solution 10 ml in volume contain 501g Ni**
and 0.5M HCL and 0.2 M NaCl,1x10*M DB18C6,0.5
ml from 1% TritonX-100,heating the solution in
electrostatic water bath to 90C°for 20 minutes to
appearance Cloud point layer separate this layer from
aqueous solution , and dissolved cloud point layer in
Sml ethanol and measure the absorbance at A, =295
nm against blank prepared at the same manner without
Ni*"ion ,as well as aqueous solution treated according
to spectrophotometric method (dimethyl glyoxime
method DMG) (21) for determination remainder
quantity of Ni*'ion aqueous solution after extraction
,and subtract this quantity of Ni*‘ion from original
quantity to calculate the transferred quantity of Ni*‘ion
to cloud point layer and determine the distribution
ratio (D).

RESULTS AND DISCUSSION
Spectrophotometric study

Extraction Ni*‘ion according to CPE methodology
which is previous detailed ,the Cloud point layer after
dissolved in 5SmL ethanol and taken the spectrum
against blank prepared at the same manner without
Ni*"ion. This study as in figure (1) shows the wave
length of maximum absorbance for ion pair complex
extracted was Ay, =295 nm.

1800 -

Abs

0.600 -

—

I I I I
150.00 250.00 350.00 450.00
nm

0 0on

Figure (1): UV-VIS. Spectrum of ion pair complex for
Ni**
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Effect of HCI concentration

Extraction Ni** according to CPE method by taken
10 ml aqueous solution contain 50xg Ni** ion and
different concentration of HCI(0.2-1M) ,0.2M NacCl
,1x10* M DB18C6 with 0.5 ml of 1% TritonX-100
,after heating these solution in water bath to 90 C°
for 20 minutes ,separate CP layer , dissolved CP
layer in Sml ethanol and determine the absorbance
against blank prepared at the same manner without
Ni**ions,and the aqueous phase treated according to
spectrophotometric procedure (21) and return to
calibration curve figure(2), to determine remainder
Ni*" ions in aqueous solution and transferred Ni*" to
Cloud point to calculate distribution ratio (D).The
results as in figures(3, 4) showed that 0.5M HCI was
the optimum value, which is giving best efficiency
of extraction and higher value for distribution ratio
(D).Concentration less than optimum did not allow
to reach thermodynamic equilibrium for formation
stable chloroanion complex for nickel NiCl, and
NiCly'which extraction as ion pair association
complex, as well concentration more than optimum
value effect to decline extraction efficiency because
effect to increase dissociation equilibrium for
NiCl,~ according to

chloroanion complex
Lechatelier principle.

0.4

2 y = 0.00:4%: + 0.0036
¥ 03 R =0.9989
202
g
ﬁ__ .1

0 10 20 30 40 S0 60 70 80 90 100

:h:' |E;:|||' 10 ml

Figure (2): calibration curve for method.
_ 0.8
206
o
~N 0.4
o
£ 0.2
* 0 hd

0 0.2 04 06 028 1 1.2

[HCL]

Figure (3): extraction efficiency change as a function of HCI
concentration

LogD

0 02 04 06 08 1 1.2
[Hcl]

Figure (4): D=f [HCL]

Effect of NaCl concentration

Extraction Ni**as chloroanion complex NiCl,,NiCl;
according to CPE method by existence different
concentration of NaCl in 10 ml aqueous solution (0.01-
0.6M)and the same values of another material as in the
previous experiment except HCl at 0.5M. Figures
(5,6).The results showed absorbance of ion pair
complex and D values increase with NaCl
concentration increase to optimum value 0.25M NaCl
then decrease with more concentration, any
concentration of NaCl less than 0.25M was not
suitable for reached favorable thermodynamic
equilibrium, which plays major role to change
DBI18C6 into large cation by association with Na' to
form ion pair association complex with NiClsyor
NiCl, ™.

Na'CI' + DB18C6 ¢ p[NaDBI8C6]"; Cl .............

[NaDB18C6]"; CI'+ NiCl;' q——p [NaDB18C6]" ; NiCly ...
[NaDB18C6]"; CI'+ HNiCly, ¢—pfNaDB18C6] ; HNiCly ...

absorbance

0 01 02 03 04 05 06 0.7

[ Nacl]

Figure (5): effect of NaCl concentration on ion pair
complex formation and stability

O 01 02 03 04 05 06 07
(NaQ]

Figure (6): D =f [NaCl]
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Any concentration of NaCl more than optimum
value deviates equilibrium into dissociation
according to Lechatelier principle, and decreases the
extraction ability, but when we used another
alkaline and alkaline earth metals, the results
showed that potassium cation K™ was best because
of good fitting between metal cation and the cavity
of crown ether DB18C6 to give more stablility of
large cation produced [KDB18C6] *.

Effect of NiZ' concentration

Extraction Ni*" according to CPE method from 10
ml aqueous solution containing  different
concentrations of Ni*'ion(0.05-0.8M)and 0.25M
NaCl ,0.5M HCI ,1x10™*M DBI8C6 0.5 ml of 1%
TritonX-100 and heating in water bath to 90C° for
20 minutes, after determined the absorbance of
ethanol solution of cloud point and distribution
ratio(D)obtained the results as in figures (7,8). The
results showed that 50pg/10 ml was optimum
concentration, which gave favorable equilibrium for
ion pair complex formation and stability as well as
higher distribution ratio. Any concentration less
than optimum value did not allow to reach
equilibrium also Ni**concentration more than
optimum  concentration effect to increase
dissociation equilibrium and decline extraction

ability.
1
0.8
06
0.4
0.2

10 20 30 40 50 60 70 80 90
pg Ni(II)/10ml

absorbance

Figure (7): effect of Ni** concentration on ion pair
complex formation and stability

logD
o RN

0O 10 20 30 40 50 60 70 80 90
pg Ni(IL)/10ml

Figure (8): distribution ratio change as a function to
Ni?* concentration

Effect of DB18C6 concentration

All optimum conditions were measured at previous
experiment and with different concentrations of
DB18C6 (10°-10 M), after determined absorbance
and distribution ratio D. Figures (9, 10). The results
shows1x10™#was optimum value giving favorable
equilibrium but less concentration did not allow to

reach equilibrium as well as more concentration effect
to increase dissociation equilibrium.

1
0.8
0.6
0.4
0.2

0 T T 1

0 0.0005 0.001
[DB18Cs]

Absorbance

Figure (9): ion pair complex formation =f [DB18C6]

2
1
[a]
w 0
-1
—2 T T 1
0 0.0005 0.001
[DB18C6]

Figure (10): D =f [DB18C6]

Effect of TritonX-100 concentration

10 ml of aqueous solution containing 50pg Ni** 0.25M
NaCL0.5M HCL1x10“M DBI8C6 with different
volumes of 1% TritonX-100 (0.1-1mL) were added
and the solution was heated in water bath to 90 C° for
20 minutes to produce Cloud point layer after separate
this layer and dissolved in Sml ethanol determine
absorbance at A, = 295 nm against blank prepared at
the same manner without Ni*‘ion,so aqueous solution
treated according to spectrophotometric method
(dimethyl glyoxime method DMG) for determination
remainder quantity of Ni*'in aqueous solution after
CPE extraction, the results obtained were as in figures
(11,12). The results showed 1 ml of 1% TritonX-100
was optimum value for extraction giving high
efficiency ,throughout absorbance values and
distribution ratio D ,any value less than optimum
effect to decline extraction efficiency ,and value more
than optimum effect to increase diffusion of surfactant
in aqueous solution and decrease extraction

efficiency.

g 1s

=

(2]

2 1

o

a8

2 05 l ‘_"/4‘—/‘\

o + T T T r r
0] 0. . . .8 1 1.2
WV (TX-100} ml

Figure (11): the effect of Triton X-100 concentration on
extraction efficiency
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Figure (12): D =f volume of 1% TritonX-100

Thermodynamic

Extraction Ni** at optimum condition under
different temperature (70 — 100) C° for 20 min.
,from other hand extracted at optimum condition at
90 C° for different time (10 -35) min. , the results as
in Figures (13,14). The results showed 90 C° and 20
min. was optimum values, after determined D value

at different temperature and calculate K gx from

the equation below:

D
K -
¥~ [Ni*?][DB18C6]

The results reflected straight line relation as in
figure (15). In addition, thermodynamic data for this
application are shown in table (1).

15
1
0.5 /\
0 4
34

Absorbance

0D 35 3@ 270 380
T (K)

Figure (13): thermodynamic relation between
extraction efficiency and temperature
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0 5 10 15 20 25 30 35 40
time of heating (min. )

Figure (14): effect of time of heating on extraction

y--20.249x+00.093
K2=0.4426

27 275 28 285 29
1T (103K

Figure (15): effect temperature on extraction constant

Table (1): thermodynamic data obtained

AHex P T
K.J.mole™ AGx K.J.mole”! | AS.J.mole” s
0.2897 -63.92 176.82
Effect of cavity

Extraction Ni*' according to CPE methodology at
optimum condition by used different crown ethers and
criptand differ in the diameter of its cavity12C4, 15C5,
18C6 ,C222.The results as in figures (16,17) showed
the agreement between Na' diameter and cavity size of
crown ether play a major rule for consolidate ion pair
complex formation and stability as well extraction, so
to lean on this rule 18C6 and DB18C6 give the best
agreement, therefore giving higher extraction but
DBI18C6 contain two phenyl rings effect to
withdrawing the electron density which affects to
decrease the strength of association between crown
ether and Na" and decline extraction efficiency.

€11
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0.5 .5
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Figure (16):effect of cavity size on extraction
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Figure (17): the relation between distribution ratio and
cavity size
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Extraction in HCI media

Extraction Ni**according to CPE method from HCI
media in absence NaCl give the results as in figures

Table (2): spectrophotometric determination of nickel (II)
in different samples after cloud point extraction
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(18, 19).The results show in HCI media in absence Samples ]
. . method (ppm)
NaCl the extraction was less efficiency because the o -
. . . . . gricultural soil 0.3
cation which is associated with crown ether and - -
. . . . Un agricultural soil Wade Al Salam 034
C222. is proton H" with less agreement in graveyards .
association. Native cows meet 1.8
Native fish 0.85
1 Native date 0.5
£ -
£ Egyptian banana 1
@05 Egyptian orange 1.8
& Spinach 1.1
i Celery 1.5
D L] T T T
< Peppergrass 0.35
0.1 0.4 0.7 1
[HCLI M
Figure (18): effect different concentration of HCI on REFERENCES

ion pair complex extracted

18
13 :| /\\\\
8 4 T T 1
0.1 0.4 0.7 1

Log D

0

[HCLI M

Figure (19): effect of HCI concentration on distribution
ratio

Spectrophotometric determination

For Spectrophotometric determination of nickel (II)
in different vital and environmental samples
prepared calibration curve by CPE methodology as
in figure (20) and table (2).

1.2 D.L.=2.29 x10°mol/L
1 Sandel sensitivity =4.5 <10~ mg.cm!
intersept=0.001

2 08 correlation linearity = 0.999
&
806
2
204

0.2

T T T T T T T T T d
0 0.5 1 15 2 2.5 3 3.5 4 4.5 5
ppm Ni*+2

Figure (20): calibration curve for Spectrophotometric
determination of Ni *? in different sample
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Preparation of Carboxymethylated mPEG-Block-(4-dodecylanilide) copolymers

and their viscometric and surface tension properties in THF

Jawad K. Al- Khafaji and Dhefaf H. Badri

Chemistry Dept. / College of Education Ibn Al-Haithem / Baghdad University/ Republic of Iraq

ABSTRACT

Each monomethyl polyethylene glycol (mPEG) were carboxy methylated by its reaction with monochloroacetic
acid and then modified by 4-dodecylailine to produce the block-copolymer, and the synthesized products were
identified by FTIR spectrophotometer. Viscometric and surface tension of the three block-copolymers in THF
solution at 25°C had been studied. The results proved that THF is good solvent for the block-copolymer chains,
and the chains are flexible coils. The results showed that the air/liquid surface tension decreased with increasing
the hydrophobic to hydrophilic ratio of the block-copolymer chain.

Key words: block-copolymer, amphiphilic PEG, intrinsic viscosity, surface tension
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INTRODUCTION

Poly (ethylene glycol)s (PEG) are hydrophilic and
water soluble, and their copolymers containing
hydrophobic are amphiphilic block. These blocks
have natural tendency to self-assemble into
aggregates when dissolved in selective solvent (1,2).
The hydrophpbically modified water soluble
polymers have attracted research interest in resent
years due to their similarity to the biological system
and to their strong self- organization in the solution
caused by the combination of the hydrostatic of the
hydrophilic and the hydrophobic part (3).

Studying the relation between surface adsorption
characteristics and solution viscosity was observed
that an increase in viscosity resulted a decreased
surface pressure early in drop growth and also it was
found that dynamic surface pressure correlated with
solution viscosity and diffusion coefficient via
Stokes-Enistein equation, so, the viscosity and
surface tension are an important measurements
performed in solution (4-6).

Amphiphilic copolymers such as poly(ethylene
oxide)-poly(propylene oxide) block copolymers are
versatile compounds whose hydrophile-hydrophobe
balance can be tailored by changing the hydrophile
[poly(ethylene oxide)] or the hydrophobe
[poly(propylene oxide)] chains in the solvent and
give rise to a very rich phase behavior. This
capability of amphiphilic block copolymers to form
superstructures of different topologies makes them
useful in many applications such as colloidal
stabilization, solubilization, controlled release,
viscosifying, and enhance oil recovering (7,8).

The aim of this work is to prepare new
hydrophobically modified monomethyl
PEG(mPEG) of different hydrophilic mPEG chain
length and constant hydrophobic length of 4-
dodecylanline to study their the intrinsic
viscosity[n], chain radius (Rv) and surface tension
(y) in tetrahydrofurane (THF) solutions at 25°C
under the atmospheric pressure.

MATERIALS AND METHODS
Materials

mPEG of molecular mass 1100, 2000,and 5000
g/mol, 4-dodecylaniline, and thionylchloride 90%
(Fluka), dimethylformamide DMF > 99%, mono-
chloroacetic acid mCAA, triethyl amine (TEA), and
tetrahydrofurane (THF )99% (Aldrich), sodium
metal (Lab. Grade). mPEGs were dried under
vacuum.SOCIl, was distilled, (THF) was distilled-
filtered, and benzene was distilled before used.
Other materials were wused without further
purification.

Preparation of carboxymethylated mPEG
(mPEGcm):

The chemical structure of this polymer is:
CH;(-OCH,-CH,), -O-CH,-COOH

For fast and more accurate preparation, the

procedure reported (9) was modified in this study.

The procedure was carried out in a 250 ml two

naked round bottom flask holds magnetic bar and

fitted with reflux and thermometer. The required

amount of mPEG was mixed with dry benzene and
introduced into the flask. The mixture was then
stirred at 40°C until mPEG is completely dissolved
and then cooled to room temperature ~ 22°C.
equivalent moles of small thin layered sodium metal
was added genteelly to the solution mixture with
continuous stirring at 22°C followed by the addition
the equivalent moles of powdered mCAA through a
wide necked flask and stirred under the reflux at
60°C for 6h.Then, the flask was cooled to room
temperature and the mixture was filtrated through a
sinter (G4) to remove the solid sodium chloride. The
sinter was washed twice with benzene before being
sucked dry, then the filtrate was rotary evaporated at
40°C using vacuumed oil pump. The prepared
compound was dried under vacuum and then
identify by FTIR and stored in dry place.

Preparation of mPEGcem-Cl

The chemical structure of this derivative is:
CH;(-OCH,-CH,)n-OCH,COCI

The apparatus used for this preparation was a 250
ml three necked round bottom flask holds magnetic
stirrer, tap funnel, and condenser reflux the top of
which connected to gas absorption device. The
required amount of mPEG-cm was introduced into
the flask with DMFas catalyst (10) and the entire
apparatus was mounted at appropriate angle to
prevent the condensate to run into the side arm,
followed by gradually addition of 0.3 molar excess
SOCl, with very slow mixing over 30 min. The
stirred solution was left at 40°C (using a water bath)
until no further evaluation of gasses is observed.
The excess of SOCI, was then rotary evaporated at
74°C and the produced derivative was dried under
vacuum at 50°C for 1h and then identified by FTIR.

Preparation of mPEGcem-block-(4-
dodecylanalide) copolymer (mPEGcm-b-
4DDcAn):

The chemical structure of this block copolymer is:
CH;3(-OCH,-CH,)n-OCH,-CONH-C¢H;-CH,-
(CH,)1-CH,

Following the reported procedures (11,12) into a
250 ml two necked round bottom flask holds
magnetic stirrer and fitted with thermometer and tap
funnel, a 1:1 molar ratio of 4-dodecylaniline and
TEA both dissolved in dry benzene were introduced
and stirred at room temperature (~ 23°C) for 10 min.
to mix well followed by a drop wise addition (for
~2h) for benzene solution contains the equivalent
moles of mPEG-cm chloride, and the reaction
mixture was then stirred for 10h at room
temperature.

The solution mixture was the filtrated to remove
TEA-hydrochloride salt, and the filtrate was rotary
evaporated at 40 °C to remove benzene. The
produced compound was dried under vacuum at
50°C for 1h and then identified by FTIR.

Infrared Analysis

Each sample was dried and analyzed by Fourier
Transfer Infrared Spectroscopy (FTIR) type Thermo
Scientific Nicolet 380 at room temperature, and the
spectra were recorded at the absorbance mode from
4000-400 cm'’.
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Intrinsic Viscosity [n] Measurement

Intrinsic viscosity of polymers in dilute solutions is
a measure of their hydrodynamic average size from
and shape in the solution, and it reflects the
capability of the polymer in a solution to enhance
the viscosity of the solution, also it is the specific
viscosity (ng,) to the concentration of the solute
extrapolated to zero concentration (13,14).

A modified Desreux-Bischoff Capillary Viscometer
mounted in a water bath maintained at 25 °C was
used to measure the viscosities of the samples. This
viscometer was chosen because it has low shear
stress and negligible kinetic energy (15).

Each solution was prepared by dissolving the block-
copolymer sample in THF. The flow times of eight
concentrations (0.001-0.008)g/ml together with that
of pure THF were measured using a stopwatch with
a resolution time of 0.1 sec., and each measurement
was repeated until consistency to within 0.2 sec.

Surface tension measurements

Dynamic Wilhelmy plate tensiometer DCAT 11
(Germany) was used to measure the surface tension
(y) of six concentrations (0.001-0.006)g/mol of
block- copolymer THF solutions at 25 °C. The (y)
values were monitored during 24h (16).

RESULTS AND DISCUSSION

Preparations:

The complete conversion of mPEG to mPEGem was
proved by FTIR due to the appearance of a band at
(1710 cm™) which assigned to stretching vibration
of the (acid carboxyl C=0) and a broad stretching
band at (3460-3230 cm’™") which is attributed to the
(acid carboxyl-OH).

The spectra of mPEGem-Cl showed the
disappearance of band at (3460-3230 cm’™") which
was attributed to the stretching of (carboxylic OH)
and the appearance of bands at (1800 cm™) and (580
em’™") which attributed to the stretching vibration of
(C=0) and the stretching vibration of (C-Cl)
respectively, and that gave the evidence for the
substitution of (OH) by (Cl).

The spectra of the block copolymers showed of
bands at (3440 cm™), (1670 cm™), (1570 cm™), and
(1550 cm™") which are attributed to the vibration of
(-NH), amid I, amid II, and (C=C) aromatic
respectively, and also the disappearance of the band
at (580 cm™) which was attributed to (-CI), all that
confirmed the success of the amidation reaction and
the synthesis of block copolymers. All the IR
frequencies of the analyzed samples are listed in
table (1).

Table (1):Infrared stretching vibration frequencies for
mPEGem, mPEGem-Cl, and mPEGem co polymers at
25°C

Samples
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mPEGem  |mPEGem-Cl

vO-Hem™ $460-3230 - -
'(car.a.)

v C=0 cm 1700 - -
'(car.a.)

vC=0cm - 1800 -
'(acy.Cl)

v -Clem’! - 580

vC=0cm - - 1645
'(ami)

vN-H cm’ - - 3440

vami.lcm - - 1670
1

v ami.Il - - 1570
cm’!

vC=Ccm - - 1550
'(arom.)

Car.a: carboxylic acid, acy.Cl: acyl chloride, ami.: amide,
arom..: aromatic

Viscometric:

[n] was defined as the dilution limit of the specific
viscosity (1) over the concentration of the polymer
(c) which the state of ideal dilute solution in which
the conformational probability is at its maximum:

lim,_, (msp/c) =[] .1

and mng=7n,-1 2
the relative viscosity (n,) =n/mo=1t/t,
where n, 0, t, t, are the solution viscosity, solvent
viscosity, solution flow time, and solvent flow time
respectively (17).
The solvent used in the viscosity experiments was
THF because it is a good solvent for both
hydrophilic and hydrophobic parts of the copolymer
chain, and the plot of (ng/c) against different
concentration (0.001- 0.008) g/mol of block-
copolymer in THF gave a straight line which
extrapolated to zero concentration to obtain the [n]
in ml/g (Table 2 and Figure 1). It was found that [n]
increases as the molecular mass of the amphiphilic
copolymer was increased and that could be due to
the increase in the length of the hydrophilic part of
the polymer chain and that could be increases the
entanglements of the molecules, which increases
that share rate, that leads to an increase in the
viscosity of the solution (18).
The [n] for the three mPEGs of known molecular
masses were obtained from their THF solutions by
the same former steps. Log [n] of the three samples
were plotted against their molecular masses to
obtain (K) and (a) of the Mark- Houwing equation
constants from the intercept (K=0.032 ml/g) and the
slop (a=0.72) of the plotted straight line (19). The
value of (a) was more than 0.5 and less than 0.8
indicated that THF is a good solvent for this
polymer (20). and the following equation was used
to calculate the viscosity molecular mass (Mv) of
the block-copolymers:

[n] =0.032Mv*? .3
The calculated Mv values from equation (3) of the
three prepared block-copolymers were not much
lower than those mathematically calculated (Mt)

mPEGcm-b-4DDcAn
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from their chemical formulas . Values of (Mv) and
(Mt) are recorded in (Table 2).

The [n] was used to calculate the radius (Rv) of the
polymer chain in solution from the following
equation (21):

<Rv>=(GMIMv)" 10z NA )" .. .4

Where (NA) is the Avogadro number (6.02 10%),

and the (Mv) results are listed in ( Table 2).

If we assumed that (Rv) is approximately equal to
the radius of gyration (Rg), then the mean square
end-to-end distance (< h? >) of the block-copolymer
chain can be calculated from the following equation

compatibility between THF molecules and each
segment of the two different parts of the amphiphilic
chain, and that gives an

information about their capability to dissolve in
THF and this difference in solubility is due to the
hydrophilic character of ethylene oxide chain, which
increases its solubility in polar solvents such as THF
and that leads to pointing the hydrophobic chain
towards air causing a decrease in (y), hence, the
increase in the ethylene oxide due to the increase in
the molecular mass of the block-copolymer
increases the surface tension (13,24,25).

@2: o Table (3):Air / liquid (y) of three different (Mv) of mPEGem-b-4-
<h™>""=(6""Rv)/0.665 R 5 DDcAn copolymers in THF solutions at 25°C
The calculated results of < h™ (Table 2) showed

that end-to-end chain distance is greater than the Conc. g/ml Mv = 1401 g/mol | Mv = 2260 g/mol My = 5286 g/mol
chain radius, gives an indication that copolymer (y) mN/m (y) mN/m (y) mN/m
chains are of extended coil conformation, that g'gg? ;3'2 ;g'é ;3'3
because chains tend to compact and that could be 0.002 6.7 273 278
due to their inter hydrogen bonding between (H) of 0.003 26.2 26.8 277
the amide group and the oxygen of PEG chain and 0.004 25.5 26.5 27.5
THF molecules. That tendency increases with gggz ;ig ;g; ;;‘3‘
increasing the PEG chain length i.e increasing (Mv), : : : :
while coil conformation could be due to the intra
hydrogen bonding between (H) of the amide group
with oxygen of PEG and to the size effect of the ‘BZ 1
bulky phenyl groups (22,23). e
7
0 = 65 ——Nv 1401
18 E ——Mv 2260
16 2 186
5 —— My 1401 = ‘5;5 My 2280
S / —— v 2260 =
E 245
=1 Wv3286
=3 24
E 3 a 0.002 0.004 0.006 0.008
C g/mL
0 pooz 0004 0008 0008 Figure (2): Surface tension vs. concentrations of block-
Cg/mL copolymers in THF at 25°C

Figure (1): ng/ C vs. concentrations of block-
copolymers in THF at 25°C

Table (2): Values of [], Mv, Mt, Rv and <h”> values for
amphiphlic block-copolymer mPEGMcm-b-4DDcAn

Sample ml My Mt Rv <h>
No. ml/g g/mol | g/mol nm

1 5.90 1401 1431 1.09 16.12

2 8.32 2260 2331 1.44 28.13

3 15.34 5286 5331 2.34 74.29

Surface Tension

The molecules in the solution have a degree of
attraction to each other, while the molecules at the
air /solvent interface has a large attraction towards
the liquid face than towards the air face, that leads
to a net attractive force toward the bulk and the air /
liquid will minimizing its aria and contract (20).

The surface tension results which are listed in table
(3) and figure (2) observed that (y) was increased as
the molecular mass of the block-copolymer was
increase, but it was slightly decreased as the
concentration of each block-copolymer was
increased, that could be due to the different in
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ABSTRACT

Oral health is an important aspect of health for all children, and is all the more important for children with special
health needs. The oral health of children who are visually impaired can be disadvantaged. The aim of this study
was to assess the caries severity and its correlation with salivary antioxidants (vitamin A, C and E) among blind
and normal children.

The total sample consisted of 60 children (the study group was 30 blind children and the control group was 30
normal children). The age was 7-10 years old. dmfs, Dmfs indices by WHO (1997) were used and caries severity
(di4s) was assessed according to Muhlemann (1976). Stimulated whole saliva samples were collected and
chemically analyzed by using colorimetric method to determine the salivary vitamins (A, C and E). All data were
analyzed using SPSS version 18.

The results showed a lower mean value of dmfs among blind children in comparison to normal children with
statistically highly significant difference (P< 0.001). According to grades of lesion severity, d, was significantly
lower among blind children (P< 0.001). For permanent teeth, higher mean values of DS, MS, DMFS were noticed
among blind children with highly significant difference (P< 0.001). Significantly higher mean values of all
vitamins were recorded among study compared to control group (P< 0.001). Negative non significant correlations
were found between D; D, dmfs and vitamin A, D, and vitamin C as well as E in study group.

The study found that the target group (visually impaired) tends to have a higher dental caries-experience and
difficulty in accessing dental care. An oral preventive program is required for those children with special needs.

Key words: blind children, vitamin A, C, E, dental caries
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INTRODUCTION

Disability (Handicapped) is the loss or limitation of
opportunities to take part in the normal life of the
community on an equal level with others due to
physical or social barriers (1). Visual impairment is a
problem with one’s ability to see and can range from
low vision to total blindness (2). The causes of
blindness include; ocular diseases and anomalies,
injuries and accidents as well as systemic and general
diseases. Vitamin A is essential for the buildup of the
surface tissues in our body, including eye. Vitamin A
deficiency may lead to corneal damage, ulceration and
blindness, particularly in combination with measles or
malnutrition (3,4).

People with visual impairment are at an increased risk
of developing oral diseases, namely dental caries and
periodontal disease (5,6). Limited Iraqi studies were
conducted among blind individuals regarding dental
caries in comparison to other types of disability (7)
and normal children (8). The etiology and
pathogenesis of dental caries are known to be
multifactorial (9). The secretion rate and quality of
saliva are important not only in caries development
but also for remineralization (10). Saliva is vital to the
integrity of the teeth as well as the soft tissues. It is not
uncommon to observe patients presenting with loss of
tooth structures due to dental caries or dental erosion.
The most possible reasons for change in the oral
balance that is favoring demineralization may be
answered by measuring important salivary parameters
(11). Studies showed controversial results concerning
the relations between salivary vitamins and dental
caries among different population (12-14). As far as,
No researches were conducted to study the
concentrations of salivary vitamins and their
correlations with severity of dental caries in blind
children, thus the present study was designed.

MATERIALS AND METHODS

The sample consisted of 60 children with age 7-10
years old. The study group was 30 blind children from
institution for blindness disabled in Baghdad city and
the control group was 30 children chosen randomly
from primary school depending on lists of students in
each class (15) matching with age and gender. DMFS,
dmfs indices were used for diagnosis of dental caries
of permanent and deciduous teeth respectively by
using plane mouth mirror and sickle-shaped dental
explorer (16). Carious tooth was diagnosed according
to criteria suggested by Muhlemann (17), this allowed
recording decayed lesion of primary teeth by severity
(d1_4mfs).

Each child was asked to chew a piece of Arabic gum
(0.5-0.7gm) for ten minutes until the whole stimulated
saliva was collected in a sterile capped bottle using a
standardized method (18). Salivary vitamin E (mg/dl)
was determined by using a colorimetric method. This
method depends on Emmerie-Engel reaction
(oxidation-reduction reaction) (19). Level of vitamin
C (mg/dl) in saliva was determined photometrically
with 2, 4-dinitrophenyl hydrazine (DNPH) to form red
bis-hydrazone (20). The optical density differences
between irradiated and non-irradiated saliva extracts
can therefore be used to estimate vitamin A
concentration in saliva (21).

SPSS version 18 was used for statistical analyses. The
variables were described by mean and SD and the
parametric statistical tests of significance were used.
The independent samples t-test was used to test the
statistical significance of difference in mean between
groups of this study. The confidence limit was
accepted at 95%. The linear correlation between two
quantitative variables is measured by Spearman's rank
linear correlation coefficient, while multiple linear
regressions were used to assess independent effect of
variables on dependent quantitative variable.

RESULTS

The distribution of total sample by gender among
study and control groups is seen in table (1).

Table (1): The Distribution of Total Sample by gender

Study Group Control Group

Male Female Total Male Female Total

The caries-experience (dmfs) of primary teeth among
study and control groups is demonstrated in Table (2).
A higher mean value of decayed surface (ds) was
found among control compared to study group with
statistically highly significant difference (t= 3.974, df=
58, P< 0.0001). Although a higher mean value of
missing surface (ms) and filling surface (fs) were
noticed among control group, no statistically
significant differences were recorded between two
groups (P> 0.05). A lower mean value of dmfs was
noticed among study in comparison to control group
with statistically highly significant difference (t=
3.646, df= 58, P<0.001).

Table (2): Caries — Experience (dmfs) of Primary Teeth among

Study and Control Groups
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ds ms fs
Groups [ Mean + Mean + Mean +
SD SD SD Mean = SD
Study 3.5043.54 | 1.33+3.19 | 0.00+0.00 4.83+4.11
Control | 7.76+4.95 | 2.16+4.08 | 0.13+0.57 10.05+6.70

Table (3) illustrates the grades of caries severity for
primary teeth among study and control groups. A
higher mean values of d; d, d; were reported among
study group in comparison to control group with no
statistically significant differences (P> 0.05), while a
highly significant difference was noticed regarding d,
as a higher mean value was found among control
group (t=5.480, df= 58, P<0.001).
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Table (3): Decayed Surfaces of Primary Teeth by Grades of Lesion

Severity (d;.4) of Study and Control Groups

d; d, d; dy
Groups
Mean+SD | Mean+SD | Mean+ SD Mean + SD
Study 0.03+0.18 0.57+1.13 1.30+1.91 1.60+2.63
Control 0.00+0.00 0.20+0.61 0.86+1.45 6.70+4.36

recorded a negative correlation with all parts of caries-
experience but with no significances.

In control group, the direction of correlations in
positive and negative ways, only a significant
correlation was found between vitamin C and dmfs in
negative direction.

Table (4) shows the caries-experience (DMFS) of
permanent teeth among study and control groups. A
higher mean value of (DS, MS, DMFS) were found
among study group compared to control group with
statistically highly significant difference (DS: t=
2.904, df= 58, P< 0.001; DMFS: t= 2.813, df= 58, P<
0.001). A higher mean value of (FS) was noticed
among control group in comparison to study group
with no statistical significant difference (P> 0.05).

Table (4): Caries — Experience (DMFS) of Permanent Teeth among

Study and Control Groups

Table (7): Correlation Coefficient between Caries —
Experience (ds, dmfs, DS, DMFS) of Primary and
Permanent Teeth (Respectively) and Salivary Vitamins
(mg/dl) in Study and Control Groups

DS MS FS DMEFS
Groups
Mean+SD | Mean+SD | Mean+ SD Mean + SD
Study 2.02+1.71 0.66+1.72 0.00+0.00 2.68+2.42
Control 0.93+1.17 0.16+0.91 0.06+0.36 1.15+1.74

Group | variable ds dmfs DS DMFS
r P r P r P r P
Study Vitzmin 0.03 | 0.87 | -0.02 0.90 020 | 027 | 0.08 0.63
Vitfémin -0.15 | 0.41 | -0.17 036 | -0.12 | 052 | -0.02 | 0.87
Vit;min -0.01 | 094 | -0.22 023 | -0.11 | 055 | -0.09 | 0.62
Control Vitimin -0.06 | 0.74 | -0.02 0.89 0.04 | 080 | 029 | o0.11
Vit';l:min 037 | 0.04 | -0.51 | 0.004* | -037 | 0.84 | 006 | 0.57
Vit'%min 0.19 | 030 | -0.15 0.40 0.06 | 057 | 014 | 043

* Significant

Table (5) represents the grades of caries severity for
permanent teeth among study and control groups.
Higher mean values of all grades of lesion severity
were reported among study group in comparison to
control group with no statistically significant
differences (P> 0.05).

Table (5): Decayed Surfaces of Permanent Teeth by Grades of

Lesion Severity (D) of Study and Control Groups

Table (8) illustrates the correlation coefficient between
grades of caries severity of primary teeth and salivary
vitamins in study and control groups. In study group,
only a strong positive highly significant correlation
was recorded between d, and vitamin A while other
correlations were no significant. Among control group
a weak negative significant correlations were recorded
between d, and vitamin A as well as d4 and vitamin C.

Table (8): Correlation Coefficient between Caries — Experience (Grades of Caries
Severity) of Primary Teeth and Salivary Vitamins (mg/dl) in study and Control

D, D, D; Dy
Groups
Mean+SD | Mean+SD | Mean+ SD Mean + SD
Study 0.43+0.77 0.63+1.40 0.63+1.09 0.33+0.60
Control 0.11+0.40 0.46+0.86 0.23+1.09 0.13+0.43

Table (6) illustrates the mean values of salivary
vitamins (A, C and E) among study and control
groups. A higher mean values of all salivary vitamins
were reported among study in comparison to control
group with statistically highly significant differences
regarding vitamins C and E (vitamin C: t= 2.937, df=
58, P<0.001; vitamin E: t= 3.165, df= 58, P< 0.001).

Table (6): Mean Values of Salivary Vitamins (mg/dl)
among Study and Control Groups

Vitamin A Vitamin C Vitamin E

Groups
Mean = SD Mean = SD Mean + SD
Study 0.041+0.030 0.098+0.024 0.065+0.016
Control 0.031+0.010 0.083+0.013 0.052+0.015

Table (7) illustrates the correlation coefficient between
caries-experience (ds, dmfs, DS, DMFS) of primary
and permanent teeth (respectively) and salivary
vitamins in both groups. In study group, only a weak
negative non significant correlation was reported
regarding vitamin A with dmfs. While other vitamins

Groups
Group Variable d; [ ds dy
r P r P r P r P
Study Vitamin A 0.22 0.90 0.62 0.000%* 20,13 0.47 20,13 0.49
Vitamin C 0.07 0.70 0.12 0.51 -0.08 0.67 -0.20 0.27
Vitamin E 018 0.32 033 0.06 0.17 0.36 0.01 0.94
Control Vitamin A 038 0.03* 0.20 0.26 0.05 0.67
Vitamin C 2029 0.87 -0.10 0.59 036 0.04%
Vitamin E 0.07 0.68 -0.07 0.68 0.14 0.44
* Significant, ** Highly Significant
Table (9) demonstrates the correlation coefficient
between grades of caries severity of permanent teeth
and salivary vitamins in study and control groups. In
study group a weak negative correlation was recorded
between vitamin A and D; D, in addition to vitamin C
and E with D4y, While in control group, negative
correlations were noticed for vitamins A with D, and
vitamins C, E with Dj.
Table (9): Correlation Coefficient between Caries — Experience (Grades of
Caries Severity) of Permanent Teeth and Salivary Vitamins (mg/dl) in study
and Control Groups
Group Variable d, d, d; dy
r P r P r P r P
Study Vitamin A -0.08 0.66 0.40 0.28 -0.06 0.72 011 0.53
Vitamin C 0.13 0.49 0.02 0.88 0.25 0.17 011 0.54
Vitamin E 0.12 0.50 0.20 027 0.03 0.85 -0.06 0.72
Control Vitamin A 0.07 0.69 20,13 0.46 0.18 033 0.11 0.53
Vitamin C 0.06 0.71 0.01 0.97 015 0.40 0.004 0.98
Vitamin E 0.02 0.18 0.11 0.54 -0.09 0.60 0,18 033
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Table (10) demonstrates the multiple linear
regressions of dmfs with salivary vitamins. All
vitamins were negatively associated and only
significances were achieved with C and E. The model
was statistically significant and being able to explain
26% of observed variation in the outcome variable
(dmfs).

Table (10): Multiple Linear Regressions of dmfs with
Salivary Vitamins

Partial .
Variables | Regression Standar(‘ilzed P-Value
. Coefficient
Coefficient
Vitamin A | 55 997 -0.086 0.465
Vitamin C |3 439 -0.396 0.001"*
Vitamin E | ;1 476 -0.287 0.018"

P (model) < 0.001  R’=0.26

significant

*Significant, **Highly

Table (11) illustrates the multiple linear regressions of
DMFS with salivary vitamins. All vitamins were
positively associated and the model was statistically
not significant and explains 5% of variation.

Table (11): Multiple Linear Regressions of DMFS with
Salivary Vitamines

Partial :

Variables Regression Standar('ilzed P-

) Coefficient Value

Coefficient
Vitamin A 18.064 0.185 0.170
Vitamin C 6.394 0.061 0.644
Vitamin E 10.126 0.078 0.561
P (model) =0.42  R’=0.05

DISCUSSION

In disabled individuals, the process of developing oral
disease does not differ from non-disabled individuals.
There are no differences in prevention of the disease
and the treatment modalities between these groups 2.
In this study a lower mean value of dmfs of primary
teeth was found among blind children while it was
significantly higher for permanent teeth than in normal
children. The same findings were recorded by
previous studies (7, 8, 22-24). Children with
disabilities appear to have poorer oral health than their
non-disabled counterparts. Variable access to dental
care, inadequate oral hygiene (they are often unable to
adequately apply the techniques necessary to control
plaque) (25) and disability-related factors may account
for differences. Vitamin A deficiency which was
reported to be the causative factor of blindness in
visually impaired children (3,4, 26, 27) and also
affected the ameloblastic activity cause enamel defect
so the defective teeth were found to be more
susceptible to dental caries (28). This may also explain
the increasing severity of dental caries in permanent
dentition of visually impaired children than primary
teeth. Further studies are needed to reveal the
defective enamel teeth among blind children.

In the present study, the initial caries of both primary
and permanent teeth (d;, d,, d;; D;, D,, D3)
respectively were higher among study than control
group and this may be related to the chemical
composition of teeth.

The present study revealed higher mean values of
salivary vitamins (A, C, E) among blind children in
comparison to control group with significance
regarding vitamins (C, E). No study found among
blind children to compare with. This may be attributed
to institutional residency that informed children to
consume more antioxidants in their diet. Since saliva
provides a general protective effect, clinically
significant decrease in salivary functions can be
considered as an etiologic factor that contributes to the
development of dental caries. Salivary antioxidant
system serves as an important ingredient in building
resistance and might reduce the susceptibility to dental
caries because of its free radical scavenging action
(29). This may explain the negative correlation
between salivary vitamins and caries of primary and
permanent teeth. Other Iraqi studies reported the same
results among normal people (12-14). These vitamins
were found adversely affect the oxidative carbohydrate
metabolism within the plaque and this would affect the
oxidation-reduction balance within the cell of
microorganism thereby affecting bacteria metabolism
and energy generation leading to cell death (30). In
this study, a positive significant correlation was
noticed between d, and vitamin A in study group, this
may be relating to the protective role of this vitamin
against oxidative stress (31).

Evaluating the causative factors in saliva of
individual’s at risk to dental caries can pay the way to
make recommendations that will cater specifically to
individual’s needs. Many benefits exist for both
patients and dentist by introducing saliva testing as
part of practice philosophy. The practice can benefit
from enhanced diagnostics, early detection of
problems, improved patient communication and
motivation and an increased dental awareness for
patients (32). In conclusion, this study showed that
children with impaired vision were found with higher
caries-experience. More awareness of the dental care
needs of these children is necessary. Health care
providers must have unique communication skill to
deal with these special needs of visually impaired
children.
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ABSTRACT

The growing number of the traffic accidents in the last decade is considered the most common problems in the
world. Traffic accidents lead to more death and money losses. According to the world health organization (WHO),
annually about one million people killed, and thirty eight million people injured (five million of them are risky
injuries). Exceeding the speed limit is the main reason of traffic accident as reported by different traffic
departments around world. According to the statistical reports of Saudi traffic department, 46% of accidents are
due to higher speed.

This paper aims to provide vehicles with a system that controls the vehicle speed, based on a special braking
system. When the vehicle enters a specific street, its speed directly compared with the allowable speed of the street
using GPS. If the vehicle speeds more than allowable, a signal send to the control unit, and brake will be applied to
control the speed within the allowable limit.

A simulation for the car speed controller using Proteus software has been done. Experiments that have been
conducted in laboratories and workshops of Faculty of Engineering — Northern Border University, show that the
stepper motor can provide steps proportional to the braking force needed to run the special braking system.

Key words: Electronic Brake Pedal, Vehicle Speed, Digital retarders, Speed Control, Virtual humps
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INTRODUCTION

The economic cost of road crashes and injuries is
estimated to bel%of Gross National Product (GNP)
in low-income countries, 1.5% in middle-income
countries and2%in high income countries (1).The
global cost is estimated to be US$ 518 billion per
year. Low- income and middle income countries
account for US$ 65 billion more than they receive in
over all development assistance (1).

In the Gulf countries, specifically in Saudi Arabia,
the traffic statistics refer to the high number of
accidents every year. More than 484805 accidents
happened in 2009, and it raised the number of death
and injuries (more than six thousands deaths and
about 40 thousand injuries, 50% of them are
permanently disabled) (1, 2).

The situation became worse in 2012.The number of
accidents reached to 544179(the estimated cost of
crashes is excess of $3.47 Billion), resulted in sixty
eight thousand injured, and more than seven
thousands deaths (about twenty deaths per day),
which is the highest all over the world (3).

The competent authorities of traffic in all countries,
including Saudi Arabia are doing everything in their
power to prevent and avoid the traffic accidents,
through traffic awareness, legislation and laws,
traffic rules and regulations, improvement of roads,
traffic services, and the imposition of fines and
penalties.

According to the statistical reports of Saudi traffic
department, three main factors share in the accident:
the driver, the vehicle, and the road, 80% is due to
the driver of the vehicle.

Analysis of traffic reports indicates that the main
reason of high number of accidents (46% and more)
attributed to the driving exceeding the limited speed
2,3).

Mohammed A.Khasawneh et al, suggested a novel
approach, relying on intelligent engineering,
whereby the maximum speed limit at which vehicles
on the road can cruise is controlled from some
central or distributed facility (CCF). This approach
would decline the rates of speed-related traffic
accidents by approximately 65-70% according to
existing statistics, as mentioned in this paper (3).
Figure (1) shows the number of reported accidents
as a function of posted speed limit (km/h).Note that
accident rates increased in zones where the posted
speed limits were in the lower speed limit ranges
(30-60km/h) (4-6).
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Figure (1): Number of accidents vs. posted speed-limit

Malkawi et al., proposed a mechanism to control the
maximum speed limit of a vehicle in a dynamic
manner. The widespread use of wireless technology
enables the implementation of such a control
mechanism (7).

In the recent years, it was noted the growing of the
safety devices and specifically related to speed in
order to maintain the integrity of the citizen and the
national wealth.

Speed humps prevent drivers to drive in a higher
speed in specific locations like, building parks and
service stations. These humps made in different
shapes, sizes, and colors (8).

According to Bowie (9), it was reported that data
analysis about the dangers of high speed driving,
showed the following main conclusions:

- More than half of fatal accidents have occurred at
a speed greater than S5Km / h.

- An increase equivalent to each SKm / h above the
speed limit doubled the probability of danger.
-Driving the vehicle at 65Km / h doubled the risk,
and at 70Km / h, the risk increased four times.

In the same context, the Swiss Nelson draws a
conclusion, which is the relationship between speed
and fatal collisions. Decrease speeding 3%, reduced
the probability of danger at rate 12% (10).

Speed is cited as a related factor in 30% of fatal
crashes and 12% of all crashes in the USA (11).

In U.S.A. found that, nearly 50% of drivers believe
speeding is a problem on U.S roads, and that the
rate of fatal accidents increases 15%, with increased
speed at a rate of 1 km/h (12).

In Saudi Arabia, in order to achieve better standards
of road traffic safety stakeholders began to pass
through the use of latest technologies (Saher
System), to control and manage traffic automatically
using electronic systems covering major cities in the
Kingdom, which is connected with the National
Information Center of the Interior Ministry (13).
Ouassila Labbani et al., study the application of a
safe design methodology in the case of an
automotive system. This methodology is based on a
clear separation between control and data parts. It
allows to facilitate the specification and to have a
better readability (14).

Speed limit management, control and enforcement
continue to be a major concern for the safety of
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human lives around the globe. Without appropriate
action by 2020, road traffic injuries are predicted to
be the third leading contributor to the global burden
of disease and injury; whereas war related injuries
will rank number nine (7).

Lloyd Taylor and Wilhelm Gollner discussed
impractically the usage of a hydraulic valve and a
hydraulic pump to increase braking energy through
a digital electronic circuit. They mentioned: "A
vehicle having a hydrostatic drive and a hydraulic
control apparatus, in which the hydrostatic drive has
a variable displacement hydraulic pump and a
hydraulic motor in a closed circuit, an internal
combustion engine for driving the hydraulic pump
and a variable displacement pump, producing a
volumetric output flow, of an open circuit, and a
retarder valve arranged in the open circuit and
intended for the hydraulic absorption of braking
energy (15).

Dipaola et al had designed a pre- programmed
digital computer installed in the car, which controls
the speed. They argued: The control system includes
a digital computer, which is programmed to
compute a braking pattern for each car or cut of cars
which is to pass through the retarder. Taking into
account the characteristics of the cut and its velocity
in entering the retarder, the computer determines a
braking pattern, which will slow the cut of cars
down to the desired exit velocity so that the cut will
traverse the remaining portion of the classification
yard and couple to the preceding cars without
excessive speed (16).

METHODOLOGY AND APPLICATIONS

Reducing the vehicle speed can be achieved by
controlling the fuel amount entering the engine
(through: injection system, throttle valve position,
and fuel pump), or by converting the electrical
signals to mechanical movements for applying the
brake pedal.

The total time needed to stop the vehicle(t,) consists
of many periods such as time of driver reaction(t,),
time of system drive operation(ty), time for
deceleration increase(t;,) ,and time of the braking
operation itself(t,), these periods are shown in

figure (2).
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Figure (2): The theoretical relationship between
velocity, maximum deceleration vs. time

But in reality, the process of braking may need more
time, than the theoretical value. The relationship
between the vehicle speed, maximum deceleration
and the stopping time is shown in the figure (3),
where a comparison between the normal theoretical
relationship and the actual relationship using digital
retarder .

Figure (3): The actual and theoretical relationship
between velocity, maximum deceleration verses time

Controlling vehicle speed is not a simple issue, and
it is illogically to put a watching camera, traffic man
or radar in every street or intersection in the country.
In this paper, the braking process will become more
efficient because it depends on the transmission of
electrical signals and data. That transmission
eliminates the involvement of human factor, which
in turn terminates the reaction time from the upper
mentioned formula; therefore, the whole braking
process will not take more than milliseconds to be
completed.

System Overview
This system is a design for controlling vehicle’s

speed when it exceeds the speed limit. The system
keeps functioning until it brings the vehicle back to
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the boarders of the legal speed limits without human
intervention.

The system consists of the following parts: GPS
(Global Positioning System), PIC (Programmable
Integrated Circuit) microcontroller, Stepper motor,
N.C (Normally closed) relay Buzzer and its drive
circuit, and Peripherals (capacitors, resistances,
Crystal oscillator) figure (4).
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Figure (4): System functional diagram

When the vehicle enters a street with a speed limit
of (60Km/hr),the process of determining the street
and its speed limit is possible in two ways; either by
locating the street through its longitude and altitude
or through some other virtual data(virtual humps).
GPS receiver provides the location (longitude and
latitude) of it and sends a signal to PIC
microcontroller (or the GPS in the circuit always
monitors the speed of the vehicle at all times and
during that it reads the position of the vehicle
too.When it does read a digital retarder location
which its already programmed in the GPS device).
The speeds of each street are stored in the
microcontroller as a database, so it determines the
street speed and analyzes data to match it. The speed
sensor measures vehicle speed and sends it to the
microcontroller to deal with it. For example; if the
vehicle speed is 90 KM/hr, the control unit
compares actual speed with speed limit stored in it.
If the actual speed is greater than speed limit, the
injectors will stop the fuel injection through the N.C
relay, and the control unit immediately sends a
digital signal to a stepper motor, which is connected
to the brake system. The digital signal moves the
stepper motor through certain number of steps,
which are determined by calculating the necessary
braking value to reduce the vehicle’s speed to the
required extent.

Once the system starts functioning, the buzzer gives
a sound as a notice to the beginning of that function.
On the other hand, if the speed of a vehicle was less
than or equal to the speed limit the vehicle’s speed
remains as it is. Figure (5) shows the system flow
chart.
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GPS signal

Dealing with
data in the
control unit

Is speed higher
than speed limit?

.Turn on buzzer
Turn off injectors
Brake is applied

Is speed still higher

than speed limit? VSS signal

.Turn off buzzer
Injectors w ork as usual
.Brake is released

Figure (5): System flow chart

The circuit diagram of system shown in figure (6). It
is consisting of many hardware parts: GPS (Global
Positioning System) receiver, PIC Microcontroller
(PIC 16f877a) ,Bipolar Stepper Motor ,Drive
Circuit  (ULN2803),Transistors  (NPN),Buzzer,
Normally Closed Relay, Capacitors
(22MF),Resistors (1K, 10K),Crystal Oscillator
(4MH),5 volt Power supply, and 12 volt Power
supply.

The GPS is designed to run on 12v vehicle power,
which is actually around 13.8v. The drive circuit is
an electrical circuit or other electronic
component used to control another circuit or other
component, such as a high-power transistor.

The drive circuit is usually used to regulate current
flowing through a circuit or is used to control the
other factors such as other components and some
devices in the circuit. It is connected to the stepper
motor which is connected to the brake lever. The
brake lever is responsible for braking process in the
vehicle.
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insure the required results.

Table (1) shows the steps which stepper motor
Figure (6): The circuit diagram of the Control system should move as one as receiving signal from the
control unit.

Connecting Stepper Motor

The stepper motor is the main controller in the
breaking system. When the stepper motor operated,
it moves 360 steps to either clockwise or counter-
clockwise depending on its programming, which
varies according to the required application. A reel
is connected to the stepper motor and to the break
leaver by a chain. When the stepper motor moves
the chain rotates around the reel. Then the chain
pulls the break lever which in turn acts as if been
pressed on (figure 7).

Figure (8): The prototype of the system

Table (1): Steps of stepper motor

No. of Steps Actual Speed

30 (60-70)Km/hr

St MiHaf 60 (70-80)Km/hr
90 (80-90)Km/hr
120 (90-100)Km/hr

Figure (7): The developed brake system

360 (170-180)
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RESULTS

The system was simulated on Proteus software. In
simulation, the system appears in four modes:
The first mode: Figure (9) shows the circuit diagram
when the vehicle is turned off, we notice that all
pins appear in blue except MCLR pin, this because
this pin is supplied by external power supply.
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Figure (9): The first mode

The second mode: Figure (10) shows signals in a
normal driving. P6, P7 of port(c) and PO of port (a)
appear in red. This means that the GPS receiver
always provides latitude and longitude of the region
or the street to the microcontroller.
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Figure (10): While normal driving

The third mode: After the GPS picks up latitude and
longitude and the control unit process data, the
speed limit is determined by microcontroller and a
decision will be taken. For the purpose of reducing

vehicle speed to the legal speed, the control unit
sends signals to turn off injectors as shown in figure
(11), at the same time a buzzer gives audio as
reminder that the system is working and the brake is
applied. The VSS (vehicle Speed Sensor) signal is a
very important feedback which to let the
microcontroller determine when the speed reaches
the required legal speed.
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Figure (11): When speed exceeds speed limit

The fourth mode: If the vehicle speed reaches the
ideal speed, the buzzer, injectors and brake will be
function normally as shown in figure (12).
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Figure (12): The system back to its normal function

CONCLUSION

The simulation proves the possibility for a
technological intervention to reduce the huge
number of road accidents, control the inappropriate
behavior of reckless drivers, and replace speed
control systems used by General Traffic
Administration (such as radar system, fix speed
control cameras, etc...).It also saves the efforts of

Injsctor
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the Traffic Authority and the municipalities in the
establishment of infrastructure for speed control.

To achieve the desired goal the most appropriate
solution to achieve the desired goal is to change the
braking process to an electrical one. This will
automatically reduce the speed of the vehicle
without the driver's intervention or desire.
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Water pollution by aluminized residues free from cooking pots
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Ministry of Sciences and Technology / Baghdad /Republic of Iraq

ABSTRACT

The current study aims to determine the transmitted amount of aluminum from cooking pots wall which made of
aluminum and coated with a layer of aluminum oxide.

Aluminum concentration was measured in each sample by using an atomic absorption spectrometry (Buck 220
VGP)

The study demonstrated the impact of exposure time on the movement of aluminum ions from the walls to the
water pots covariant. The study also demonstrated the impact of the pH to increase the rate of release of aluminum
ion walls to water.

Key words: cooking pots, aluminium, free transmission.
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INTRODUCTION

Most of Iraqi families use utensils made of
aluminum, which covered with a layer of material
non-stick treatment to give the aluminum metal
necessary strength and rigidity (layer aluminum
oxide is one of the reasons that increase the demand
to buy pots) (1). As Aluminum is a good conductor
of heat so that heat up to all parts of the vessel very
quickly, some of the researches indicated that
people with Alzheimer's disease have high levels of
aluminum, these studies had raised controversy
about whether aluminum metal residues at water is
one of the reasons for this disease . In addition, there
are many medicines that contain aluminum as the
disc is one of the antacid containing 50 ml grams or
more of aluminum .Not surprising that a person who
suffers from pain is delivering a milligram or more
of aluminum per day , and the person using daily
disposable aluminum coated for cooking and save it
could exposed eating about 35 milligrams per day
of aluminum (2).

A report issued by the Consumer Protection Agency
in Egypt revealed that most of markets and
restaurants are using aluminum cooking pots and
food preservation , which cause many of the citizens
to suffer from kidney diseases and renal failure, as
well as pathogenesis of Alzheimer 's disease.
Cooking in aluminum pots is not dangerous as long
as they are manufactured in a good way , but the
danger lies in food preservation , where many
studies confirmed that cooking increases the
concentration of aluminum in food by 0.24 % while
more than save them from 0.1 % to 21.6
micrograms (2).

Reaction of aluminum:

Aluminum reacts with acids such as citric acid exist
in acidic fruit juices and vegetables such as found ,
pomegranates, tomatoes used in the preparation of
food dishes , this metal also reacts with carbonate or
sodium bicarbonate or sodium baking powder
containing them , which are effects of alkaline lead
to solute of part of the aluminum cooking pots
especially with high heating temperature during the
cooking process that helps to increase the speed
occurs, also leads the volume of water shortages
during the cooking process as a result of its
transformation into steam to increase the
concentration of aluminum in food may be up to
several times.

This means the seriousness of the preparation of
concentrates, tomato juice , such as sauce
(Molasses) tomatoes , as well as pomegranate
molasses in cans made of aluminum as it is known
among the public in Iraq , both heated heat direct
gas stove or warm rays of the sun during the
summer to avoid dissolving this element where the
pollution these foods with this item

Aluminum damages to human health :

Lead entering large amounts of aluminum to the
human body collects in the bones and nervous
system , scientists have discovered a high
concentration of this element in the victims of
Alzheimer 's disease that causes damage to their
nervous system , so some of them attributed this
occurs as a result of entering large amounts of
aluminum to the patient 's body

This has increased the attention when linked to
many studies the relationship of this metal
deterioration of brain disorders , known as senile
straying mental illness , known as Alzheimer's
disease ( Alzheimer's ) (1)

Streonica et al noted through their study that some
pathological changes do not produce aluminum
only, but of complex compounds that result from the
interaction ~ of  aluminum  with  fluoride
(Aluminofluoride complexes) as Conclude that
regarding the causes of mental illness straying senile
( Alzheimer's ) the act of fluoride complexes could
represent a real risk factor and strong for infection.
There are other health problems coupled with the
toxicity of aluminum , including the following ( 3):
1. neuropsychological testing refer that on the
nervous system to function or memory capacity for
the short term and attention may be affected in
individuals with an increased intake of aluminum in
the body

2. neurological diseases

3. damaged skin
4. gastrointestinal disorders.
5. growth inhibition

6. osteoporosis Valolmenyum of may inhibit bone
mineralization , the more the rate of exposure to
aluminum led to increased likelihood of bone
fracture in early.

The Food and Agriculture Organization of the
United Nations has identified the amount of
aluminum tolerant and required to be absorbed by
human weekly estimated ( 7 mg \ kg of body
weight) (4).The World Health Organization ( WHO
) spotted that the rate of aluminum inside the human
body through food in some countries ( Australia (
1.9 -2.4 ) and Finland ( 6.7 ) , Germany ( 8.11 ),
Japan (4.5) , the Netherlands (3.1) , Sweden ( 13 ),
Switzerland ( 4.4 ), United Kingdom (3.9) , and the
United States (7.1- 8.2 ). while spotted eating
children aged 5-8 years was 0.8 mg / day in
Germany and 6.5 mg / day in the United States . and
in infants of aluminum in Canada, the United
Kingdom , and the United States of America 0.03 to
0.7 mg / day (5).
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The World Health Organization spotted that the
water contains some concentration of aluminum
after treatment ( using aluminum sulfate(alum) was
different from one country to another , for example,
in America 0.01 - 1.3 mg/1(5).

MATERIALS AND METHODS

The samples of the study composed of 10 utensils
that were collected from Baghdad markets, 5 of
them were of home made, and the other five were of
Syrian origin.

The following procedure was applied:

- Measuring the concentration of aluminum in
distilled water.

- heat cooking pots until they reached the boiling
point..

- Aluminum concentration was measured in distilled
water at this temperature and the time considered at
this point Time = Zero.

- Aluminum concentration was measured freed from
the walls of the pots after (10, 20 , 30, 60 minutes) .
- Collection of 100 ml of each aluminum vessel and
concentration of freed aluminum was measured.
-The pH of distilled water which is putted in
cooking utensils has been changed and measured the
amount of freed aluminum from the walls of the
pots (pH:5,4.5,4,3.5,9,8,7,6).

RESULTS AND DISCUSSION

The results showed that the concentration of freed
aluminum at the time Time = Zero in all the
utensils used undetectable while results showed
measurable element of aluminum in the times ( 20,
30, 60) and the presence of concentrations of certain
of this element has been freed from the walls of the
pots to distilled water. Results showed the
differences and disparities in the values of
concentrations between the vessel and another from
time to time, from this we can deduce that the freed
aluminum element from the walls varies from one
pot to another and this difference in the behavior of
vessels about the freed aluminum from the wall
back originally to the degree of purity of the metal
which vessels made from, or to the Formation of the
alloy which is composed of these vessels .

The results also showed that the continued boiling
water in pots for a longer period gives the
possibility of greater aluminum emancipation into
the water and this seemed obvious , especially after
60 minutes at the start of boiling .

It was also noted that the pH of distilled water (the
amount of pH) has the greatest influence in the freed
aluminum, whether towards its alkalinity or acidity
of water, where it was observed that the amount of
freed aluminum increase to double or three times as
we move away from the break-even point (PH = 7).
The amount of free aluminum when pH = 7 in all
the pots are the same at times (10, 20, 30 minutes)
in all pots ( homemade and Syrian ), but note that

there is significant increase after 60 minutes and this
shows the duration of exposure increase the amount
of free aluminum from walls .

But when a change of the pH occured( towards
acidic or alkaline aqueous medium ) , the percentage
of aluminum liberation will increase significantly.
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ABSTRACT

This research introduced a novel step to transfer callus primordia derived from cell suspension embedded in agar
drops. This is including the transfer of intact agar drops within primordia instead of picking up each primordium
individually from agar drops, which probably harmed and contaminated during transfer procedure. The novel step
led to obtain more callus and increase its mass rapidly compared with the slow growth of tiny primordium and its
mass produced when single primordia transferred separately. One of the characters of this technical step lies in
overcoming barriers that faced propagation of transgenic callus and regeneration capability. The results showed the
suitability and replicability of this step with transgenic callus primordia of carrot, and it is likely to be successful
with other plant species since this step evade primordia the physical damage and microbial contamination during
transfer method.

Key words: callus primordia, carrot plants, transgenic cell suspension , novel step
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INTRODUCTION

Transgenic hairy roots cultures obtained by
Agrobacterium  rhizogenes  R1601  mediated
transformation have been recognized as a suitable
source for various aspects (1). Transgenic hairy
roots can be excised and grown easily in vitro on
hormone — free MS medium to use in plant
biotechnology applications (2 , 3). Such one is the
production of transgenic plants (4) and to study
secondary metabolic pathways in plant from those
transgenic tissues (5 , 6). Callus is an essential
material for cell suspension preparations when
placed into a liquid medium with agitating (7). The
important advantages of cell suspension are due to
the rapid division of cells producing numerous
single cells and their development to cellular
colonies followed by callus primordia formation (8 ,
9). There are different culture methods of cell
suspension, which required to be embedded either in
agar drops (10) or in agar sector (11). In both cases
the small callus primordia need to picked up
individually and transferred to the propagation
culture and this is time consuming and may affect
viability of these tiny tissues.

This investigation aimed to introduced a novel step
in transferring the intact agar drop whereby
primordia were embedded instead of single
primordium transfer.

MATERIALS AND METHODS
Transgenic hairy root cultures production

Two cm cotyledonary stem explants were excised
from 25 day old axenic carrot seedlings. They were
inoculated by direct injection using Agrobacterium
rhizogenes R1601 harboring Ri plasmid carrying
kana."*" and Carb. ®*'" genes each at 100 mg L.
Inoculated samples were placed vertically in 0.8%
agar-solidified MSO medium (12) containing 3%
sucrose in flasks and maintained at 25 + 2°C in the
dark (13). Young growing hairy roots of 2-3 cm
length induced on the inoculated explants were
excised aseptically and transferred to the same MS
medium supplemented with gradual concentration
100, 200, 300 mg L of cefatoxime to eliminate
bacteria (14). They were subcultured every 20 days
to produce bacterial-free hairy roots cultures.

Single cluster of bacterial free hairy roots were
transferred to the surface of 25 ml of agar-solidified
MS medium in which KNOj; increased to 2000 mg
L'}, Thiamine-HCl to 0.5 mg L Pyridoxine-HCl to
1.0 mg L' in the presence of 1.0 mg L' NAA and
4.0 mg L' TDZ contained in 100 ml flask, and kept
in culture room at 25 + 2 °C, 16h light daily at
density 1500 lux. Small callus fragments formed
were recultured in the same medium every 15 day
for callus culture formation.

Agropine test of putative transgenic callus

Samples of 100 mg each of hairy roots, its callus
and normal roots (control), were crushed separately
in the presence of 100 pl of 0.1N HCL in Eppendorf
tube, centrifuged at 6000 rpm for 20 min. Thirty
microliter of supernatant of each samples and
identical volume of standard agropine (Dr. Y.
Dessaux, CNRS, France) were spotted on 15x30 cm
chromatography-paper (Whatman No.3). This was
laid in the electrophoresis tank (Esselte Studium, S-
11285  Stockhelm, Sweden Electrophoresis)
containing 500 ml of buffer solution consisting of
formic acid: acetic acid: water (25:75:400 ml), and
300-400 v for 1h was pass through. The
chromatophoretogram was removed, dried in the air,
stained with silver nitrate (AgNO;) solution, dry
again. Then submerged in a solution of 2%
methanolic NaOH to developed the spots, dry and
soaked in solution of 5% Na,S,0; , washed with
running water for 30 min and air dried (13, 15).

Preparation of transgenic cell suspension

One gram of agropine - producing friable callus was
transferred to 30 ml of liquid MS medium in 100 ml
flask placed on shaking incubator (New Brunswick,
USA) in conditions of 100 rpm, 25+ 2°C in dark.
After 24h samples were then sieved through 46 um
sterile plastic sieve (PGMG. Nott. Univ. UK). This
is to obtain numerous of single cells which again
placed on shaking incubator. Cell suspension
densities were determinated using 1.0 ml capacity
hemocytometer (Paul Marienfeld GmbH and Co.
KG, Germany) after 24,48,72,96 h of incubation

(10).

Embedding of transgenic cell suspension in agar
droplets

Samples of 1.0 ml of different density of cell
suspension was ecach mixed with 1.0 ml of
(autoclaved) molten 1.5% agar solution kept at
40°C. The mixture was distributed in 0.2 ml drops in
the bottom of 9.0 cm diameter plastic Petri dish
(Sterilin, UK). Dishes were kept open for drop
solidification, then 2.0 ml of the liquid MS medium
was added to each dish (16), and sealed by parafilm
strips and maintained at 25+ 2°C, 700 Lux, 16h light
daily. They were periodically examined by light
microscopy to follow up their division.

Transfer of agar drops containing callus
primordia

The novel technical step begin with the separation
of each intact drop, which containing tiny callus
primordia, from the dish bottom. Then each drop
was held by sterile stainless spatula and transport to
the surface of the same agar-solidified MS medium.
In the main time many single tiny primordia were
picked up by sterile forceps from the adhesive agar
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drop and placed on the surface of agar-solidified MS
medium as control samples.

RESULTS AND DISCUSSION

Production of hairy roots cultures

The first transgenic hairy roots on stem explants
were visible after ten days of inoculation (Fig. 1.A),
and transformation frequency of these hairy roots
approached 49.09%. These transgenic hairy roots
when excised and cultured on agar-solidified MSO
medium containing cefotaxime bacterial-free hairy
roots cultures were produced. They were negatively
geotropism, branched and fast growing (Fig. 1.B).

The induction of hairy roots by Agrobacterium

Figure (1): Callus production from transgenic hairy roots developed on
Daucus carota L. seedling induced by Agrobacterium rhizogenes R1601.
(A): Twenty-five days old seedling inoculated by direct injection and
development of hairy roots (arrows) of 10 days old at inoculated site
(B): Transgenic hairy roots culture (15 days-old) propagated from
excised hairy roots in (A) grown on agar-solidified MSO.

(C): Production of callus aggregation (arrows) from transgenic hairy
roots grown on agar-solidified MS after 25 days of culture

rhizogenes R1601 harbouring Ri, due to successful
transfer of T-DNA genes from bacteria to the plant
cell genome, and their expression (3). Workers
reported that similar hairy roots were induced by the
same strain of bacteria on Plumbago indica plants
(17) and Pogostemon cablin plants (18). This is due
to the insertion of T-DNA genes and their
expression in plant host (6).

Formation of callus from hairy roots

The results expressed the ability of transgenic hairy
roots grown on MS agar medium to form
spontaneously a small irregular lump of callus (Fig.
1.C), involved 25 days. Excision of callus lumps
and recultured on fresh MS agar medium they
produced friable and yellow-green color callus.

The development of callus from hairy roots may due
to the important role of NAA and TDZ in cell
division, and to the T-DNA genes namely iaam ,
iaah and tmr genes that transferred into cell genome
and causing hormone disturbance in plant cells (19 ,
20).

Demonstration of genetic transformation by
agropine test

Results of paper electrophoresis proved the
separation of black spots from hairy roots extract
and from hairy roots- derived callus corresponding
to the spot of standard agropine with lacking of any
spot separation from normal root samples. The
formation of this unusual amino acid (agropine)
may explained to the transition of Ri T-DNA genes
into plant cells genome (21, 13).

Formation of callus primordia in agar drops

The Data in Table (1) expressed the differences in
the number of callus primordia produced from
culturing various densities of cell suspension by
embedding in agar drops. Embedded cells started in
division in the third day and continued their
divisions producing cellular colonies, which then
developed to callus primordia.

The plating densities of the third and fourth day
gave 100% callus primordia formation (Fig. 2 . A),
and subsequently they enlarged in sizes.
Interestingly in this study, the results showed that
the transfer of each intact agar drop-containing
primordia to the MS agar medium promoted callus
mass formation. This callus was friable, fast
growing and green in color (Figure. 2. B). While
transfer of each single primordia produce small
fragment of callus and required more time. This is
due to the probable damage of these primordia
during transfer method which perhaps affect their
viability. Moreover, it seems likely that primordia
lost their synergistic effect as they separated and
individually picked up (Fig. 2. C).
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Table (1) : Production of transgenic callus primordia from culture of different densities of transgenic cell suspension of

Daucus carota L. embedded in agar drops

cultured

total number of

callus Primordia

medium density (x 10%) drops- derived callus
cultured drops production (%)
cell mI" callus primordia
1.1 30 24 792 80
1.3 30 27 945 90
MS
1.6 30 30 1500 100
14 30 30 1410 100

Transfer of one

Intact agar drop

| [Transfer of many

single primordia

Figure (2): Comparison between the transfer of intact agar drop -containing transgenic primordia and transfer of single

primordia on the mass of callus grown on MS

(A): Transgenic callus primordia (arrows) derived from cell suspension after 20 days of embedding in agar drops

(B): Large mass of callus produced after 35 days of transfer one intact agar drop in (A)
(C): Small mass of callus produced after 35 days of transfer eight single primordia in (A).
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The successful production of cell suspension
cultures was attributed to the friable texture of
transgenic callus and to the large number of single
cells in cultures (9). This is due to medium
composition and to the role of TDZ that induced cell
divisions and de novo pathway of auxin synthase
(7), and probably to the role of aux- gene controlled
auxin synthesis (3) which stimulate roots initiation
and elongation (22).

The production of callus primordia and development
to callus culture may due to the transgenesis process
and to the efficiency of TDZ (9). The conclusion is
that the novel step described in this investigation
seems to be efficient catalyzing factor in handling
primordia that reflected on the amount of callus
produced. Therefore, the recommendation is to
introduce this technical step with various callus
primordia produced from cell or protoplast
suspension.
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ABSTRACT

A study was conducted from January to March 2012 at Al-Mustansiriya University, National Center for Diabetic (Al-
Karkh) and Health Ministry, Baghdad Health Office, Specialist Center for Endocrine glands & Diabetic Diseases (Al-
Rusafa) in Baghdad City. In this study colorimetric VITEK-2 Compact system was used to identify isolates and to detect
Susceptibility test to several antimicrobial agents.The study also investigated the antibacterial effect of Kombucha tea on
isolated bacteria from diabetic foot ulcer. The bacteria isolated were eight gram negative bacteria, namely, Acinetobacter
baumannii 3 (2%), Enterobacter cloacae 5 (4%), Escherichia coli 13 (10%), Klebsiella pneumoniae 7 (6%), Citrobacter
freundii 4 (3%), Proteus mirabilis 3 (2%), Proteus vulgaris 3 (2%) and Pseudomonas aeruginosa 44 (35%). Four gram
positive bacteria, Enterococcus faecalis 6 (5%), Staphylococcus aureus 17 (13%), Staphylococcus haemolyticus 13 (10%)
and Streptococcus viridans 9 (8%).

The results of antimicrobial susceptibility test against gram negative and positive bacteria, showed the majority of
isolates were resistant to most antimicrobials. The MIC values ranged from (< 0.125 - <320 pg/mL).

The effect of Kombucha(KH) tea on all isolates was clear at 7days of incubation; the diameter of inhibition zone was
6mm for Acinetobacter baumannii, Proteus vulgaris and Enterococcus faecalis. Tmm for Enterobacter cloacae,
Escherichia coli, Klebsiella pneumoniae, Citrobacter freundii, Staphylococcus haemolyticus and Streptococcus viridans
8mm for Proteus mirabilis, Pseudomonas aeruginosa and Staphylococcus aureus. The maximum activity of fermented
tea was recorded at 14days incubation against all isolates, the diameter of inhibition zone was 21mm for Acinetobacter
baumannii, 24mm for Enterobacter cloacae, 23mm for Escherichia coli, Staphylococcus haemolyticus and Streptococcus
viridans, 16mm for Klebsiella pneumoniae, 22mm for Citrobacter freundii and Enterococcus faecalis, 25mm for Proteus
mirabilis and Staphylococcus aureus, 20mm for Proteus vulgaris, 26mm for Pseudomonas aeruginosa. The antibacterial
activity of Kombucha tea decreased with increasing incubation periods (28 days).

Key words: Diabetic foot ulcer, Vitek-2 compact, Antimicrobials, Kombucha(KH) tea
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INTRODUCTION

Diabetic foot ulceration and infections are a major
medical, social, economic problem and a leading
cause of morbidity and mortality, especially in the
developing countries (1-3). Fifteen percent of all
diabetics develop a foot ulcer at some point in their
lives which is highly susceptible to infections and
that spreads rapidly, leading to overwhelming tissue
destruction and subsequent amputation (4). The
major predisposing factor to foot ulceration leading
to infection is wusually related to peripheral
neuropathy (5). Mostly the diabetic foot infections
are mixed bacterial infections (6,7) and the proper
management of these infections requires appropriate
antibiotic  selection based on culture and
antimicrobial susceptibility testing. Infection with
multidrug resistant organisms may increase the
duration of hospital stay, cost of management and
may cause additional morbidity and mortality (8).
Early diagnosis of microbial infections is aimed to
institute the appropriate antibacterial therapy to
avoid further complications.

A series of the VITEK systems (BioMeriux,
Marcy I’Etoile, France) has been a fully automated
instrument that provides species identification (ID)
and antimicrobial susceptibility testing (AST) for a
variety of clinical isolates, and are presently used in
many clinical microbiology laboratories worldwide.
During the past 3 decades, several revisions have
been introduced to the system, resulting in a
stepwise improvement of the system performance.
Recently, extensive revisions, including
reintroduction of colorimetric reading in lieu of
fluorescence technology, and addition of several
biochemical substrates and taxa covered by the
broadened database comparable with the well-
established API series (BioMeriux) are created (9-
11). The efforts have been focused upon the
accurate ID, in particular, to solve its inherent
weakness in the IDs of glucose-nonfermentative
Gram-negative rods (GNR) and members of the
family Streptococcaceae (12).

Kombucha is a symbiotic association of bacteria
(Acetobacter xylinum and Bacterium gluconicum)
and yeast strains (Zygossacchromyces
kombuchensis, Pichia fluxum and Saccharomyces
sp.) (13). The variation of its composition could be
due to geographic, climatic and cultural conditions
as well as diversity of local species of wild yeasts
and bacteria (14). These microorganisms are able to
grow in culture medium formed of tea infusions
(black, mate and green), supplemented with a
carbon source. The broth fermented is called “tea
fungus” and is originally from the north-east of
China (Manchuria). The beverage was introduced in
Russia by oriental merchants and then into Eastern
Europe and Europe around the turn of this century.
This refreshing beverage tasting like sparkling apple
cider is often produced at home by fermentation
using a tea fungus passed from house to house (15).
The fermentation and oxidation processes starts,
when the tea fungus is placed in a freshly prepared

infusion of tea and sugar. When grown in sucrose
medium, colonies of yeast break the sucrose in
glucose and fructose, then produce carbon dioxide
and ethanol, which oxidize to acetaldehyde by
bacteria of the colonies. The tea fungus produces
many other substances, like gluconic acid and
vitamins, which with the supply of tea nutrients,
give the drink its unusual flavor and healing
properties. The glucose is polymerized and produces
cellulose and hemicellulose (16,17). A wide range
of flavor compounds, including alcohols, aldehydes,
ketnes, esters and amino acids have been identified
from fermented broth (18). The fermentation using
Kombucha colonies is composed of two portions, a
floating cellulose pellicle layer, formed during the
fermentation by A4. xylinum, and the sour liquid
broth (fermented broth) (19). The fermentation
using Kombucha as a biological agent is conduced
at ambient temperature for up to 7-10 days and
produces a carbonated fermented broth, softly acid
and with low concentration of ethanol. This broth
presents beneficial effects, such as antibiotic
properties, regulation of gas-gastric, intestinal and
glandular activities, relief of joint rheumatism, gout
and hemorrhoids, positive influence on the
cholesterol level, arteriosclerosis, toxin excretion
and blood cleansing, diabetes, and aging problems,
and it has been claimed to be a prophylactic and
therapeutic beneficial agent to human health, from
weight loss to curing cancer (20, 21). The beneficial
effects of Kombucha tea are attributed to the
presence of tea polyphenols, gluconic acid,
glucuronic acid, lactic acid, vitamins, amino acids,
antibiotics and a variety of micronutrients produced
during the fermentation (22).

MATERIALS AND METHODS
Isolation and Identification of Bacteria

Discharge from margins and edges of ulcer was
collected with help of two sterile swabs, one for
gram stain and one for culture before antiseptic
dressing was applied. one hundred and fifty swabs
were collected, 50 swabs from patients admitted to
Al-Mustansiriya University, National Center for
Diabetic (Al-Karkh). 100 swabs from patients
admitted to  Health Ministry, Baghdad Health
Office, Specialist Center for Endocrine glands and
Diabetic Diseases (Al-Rusafa). Then swabs were
immediately transported to the laboratory for
culture. Samples obtained with swab sticks were
streaked onto surface of nutrient agar, Blood agar
and MacConkey agar media. The plates were
incubated at 37°C for 24-48hrs. All isolates were
recultured onto Columbia agar with 5% horse blood
(18 to 24 h at 37°C) to ensure purity and viability.
Stock strains were subcultured. Microorganisms
were tested separately with Compact VITEK 2
instrument, the system was used according to the
recommendations of the manufacturer. Bacterial
suspensions were made in 0.45% sodium chloride

Vol. 9, No.1, March 2014 50



International Journal for Sciences and Technology / ICV: 4.32

solution and adjusted to a McFarland standard of
0.50 to 0.63 by using a Densicheck system
(bioMérieux). Identical inocula of each strain were
tested using colorimetric cards (GN, GP) according
to (23).

Antimicrobial susceptibility test

The antimicrobial susceptibility test was performed
using several types of AST card, Vitek 2 compact
BioMeriux Company (23).

Preparation of Kombucha(KH) Tea

Starter culture of Kombucha ( in south Iraq name
Khubdat Humza 33« 325 ) was of unknown origin
and was provided by Iraqi citizen. Kombucha was
prepared by adding 100g/L (10%) weight/volume
sucrose to water that had been just boiling for 15
minutes. Subsequently, black tea (Apple tea, UAE,
0.5% w/v) was added and allowed to steep for 15
minutes and then filtered through a sterile sieve. The
tea was then cooled to 25°C, and 400mL of tea was
aliquot into a 750mL glass bottle that had been
previously sterilized at 121°C for 20 minutes. The
tea broth was then inoculated with 5g of freshly
grown tea fungus that had been cultured in the same
medium for 14 days, and the bottle was covered
with sterile tissue paper towels to allow aeration.
Fermentation was carried out in a dark incubator at
25°C (16).

Antimicrobial Activity of Kombucha(KH) tea

Antimicrobial activity was demonstrated by agar
diffusion assay. Mueller Hilton agar medium (20
mL) was poured into each Petri dish (90 mm
diameter). Suspensions (100 uL) of target strain
cultured for 24 h were spread on the plates
uniformly, and wells of 9 mm diameter were made
with a sterile cork porer. Kombucha samples were
centrifuged at 40000g force (Du Pont centrifuge,
Sorvall RC-5B) for 15 min to remove cell debris.
Sterile supernatant was obtained by filtering the
supernatant through a sterile microfilter (Millex-GV
filter, 0.22 um pore size, Millipore). Sterile samples
(100 uL) were then transferred into the wells of agar
plates inoculated with target strains. The plates were
then incubated at 37 °C. The diameter of the
inhibition zone was measured after 12-15 h.
Fermented tea sample was taking after 0, 7, 14, 21
and 28 days of incubation (16).

RESULTS

The bacteria isolated from diabetic foot ulcer
samples are shown in Table (1). eight gram negative
bacteria, namely, Acinetobacter baumannii 3 (2%),
Enterobacter cloacae 5 (4%), Escherichia coli 13
(10%), Klebsiella pneumoniae 7 (6%), Citrobacter
freundii 4 (3%), Proteus mirabilis 3 (2%), Proteus
vulgaris 3 (2%) and Pseudomonas aeruginosa 44

(35%), and four gram positive bacteria,
Enterococcus faecalis 6 (5%), Staphylococcus
aureus 17 (13%), Staphylococcus haemolyticus 13
(10%) and Streptococcus viridans 9 (8%) were
isolated from the diabetic foot ulcer.

Table (1): Bacteria isolated from diabetic foot ulcer

Isolates No. %
Acinetobacter baumannii 3 2
Enterobacter cloacae 5 4
Escherichia coli 13 10
Klebsiella pneumoniae 7 6
Citrobacter freundii 4 3
Proteus mirabilis 3 2
Proteus vulgaris 3 2
Pseudomonas aeruginosa 44 35
Enterococcus faecalis 6 5
Staphylococcus aureus 17 13
Staphylococcus haemolyticus 13 10
Streptococcus viridans 9 8
Total 127 100

The results of antimicrobial susceptibility test
against gram negative bacteria table (2) showed
most isolates were resistant to Ampicillin,
Amoxicillin/Clavulanic Acid, Cefazolin,
Ceftriaxone, Aztreonam, Gentamicin, Tetracycline
and Ttimethprim/Sulfamethoxazole. And sensitive
to Piperacillin/Tazobactam, Cefepime, Ertapenem,
Imipenem, Meropenem, Amikacin, Ciprofloxacin
and Levofloxacin.

The antimicrobial susceptibility test against gram
positive bacteria showed also the same reaction
most isolates were resistant to Cefoxitin Screen,

Benzylpenicillin, Ampicillin, Oxacillin,
Gentamicin, Erythromycin,
Quinupristin/Dalfopristin, Vancomycin,
Tetracycline, Rifampicin and

Trimethoprim/Sulfamethoxazole. And sensitive to
Gentamicin High Level, Strepmycin High Level,
Ciprofloxacin, Levofloxacin, Moxifloxacin,
Inducible Clindamycin Resistance, Clindamycin
and Tigecycline. Table (3).

The result of Minimum Inhibitory Concentration of
antimicrobials against gram negative bacteria
Isolates shows that the MIC of Ampicillin,
Amoxicillin/Clavulanic Acid, Cefazolin,
Ceftriaxone, Aztreonam, Gentamicin and
Tetracycline were (<16 -<32 pg/mL), the MIC of
Ttimethprim/Sulfamethoxazole was (< 160 - < 320
pg/mL), the MIC of Piperacillin/Tazobactam was (<
4 - <8 pg/mL), the MIC of Cefepime was (<1 -<4
pg/mL), the MIC of Ertapenem and Meropenem
were (< 0.125 - < 1 pg/mL), the MIC of Imipenem
was (£ 1 - £2 pg/mL), the MIC of Amikacin was (<
2 - <8 ug/mL), the MIC of Ciprofloxacin was (<
0.25 -<2 pg/mL), the MIC of Levofloxacin was
(£0.5-<1 pg/mL) table (4).
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Table (2): Susceptibility tests of antimicrobials on gram negative bacteria isolated from diabetic foot ulcer

Bacterial Percentage of Resistance
isolates AM | AUC PPL CZ CRO FEP AZ EPM IPM | MPM AK GM CIP LEV T TRI
Acinetobacter 87 78 48 80 83 43 73 33 38 31 45 67 42 49 84 83
baumannii
Enterobacter 82 74 41 85 87 44 74 35 34 30 40 70 32 29 87 84
cloacae
Escherichia 88 74 50 88 88 40 70 46 40 31 43 77 41 41 79 87
coli
Klebsiella 80 80 43 87 86 42 72 41 39 32 39 80 39 33 81 86
pneumoniae
Citrobacter 87 78 46 79 80 41 71 40 37 31 38 67 42 49 84 90
freundii
Proteus 82 74 48 78 82 43 73 38 41 30 39 70 32 29 77 86
mirabilis
Proteus 88 80 49 84 85 44 74 33 40 34 41 77 41 41 79 91
vulgaris
Pseudomonas 80 80 46 82 79 39 71 41 39 32 40 80 39 33 81 89
aeruginosa
AM= Ampicillin, AUC= Amoxicillin/Clavulanic Acid, PPL=Piperacillin/Tazobactam, CZ= Cefazolin, CRO = Cefiriaxone, FEP = Cefepime, AZ= Aztreonam,
EPM= Ertapenem, IPM= Imipenem, MPM= Meropenem, AK= Amikacin, GM= Gentamicin, CIP= Ciprofloxacin, LEV= Levofloxacin, T= Tetracycline, TRI=
Ttimethprim/Sulfamethoxazole
Table (3): Susceptibility tests of antimicrobials on gram positive bacteria isolated from diabetic foot ulcer
Bacterial isolates Percentage of Resistance
CEF BEP AM 0OX GMHL S HL GM CIP LEV MOF
Enterococcus faecalis 63 70 88 70 40 43 50 30 47 30
Staphylococcus aureus 55 70 79 82 44 40 52 35 46 22
Staphylococcus haemolyticus 60 60 80 77 39 41 54 33 43 20
Streptococcus viridans 67 77 78 80 51 46 51 29 42 30

CEF= Cefoxitin Screen, BEP= Benzylpenicillin, AM= Ampicillin, OX= Oxacillin, GMHI= Gentamicin High Level, SHL= Strepmycin High Level,
GM= Gentamicin, CIP= Ciprofloxacin, LEV=Levofloxacin, MOF= Moxifloxacin

Bacterial isolates Percentage of Resistance

ICLM R E CLM QuP \% T TIG F RIP TRI
Enterococcus faecalis 39 87 43 80 44 79 40 88 44 75
Staphylococcus aureus 35 85 45 85 54 80 44 85 77 76
Staphylococcus haemolyticuss 30 80 49 81 50 81 39 86 75 73
Streptococcus viridans 40 84 47 83 56 79 41 79 76 46
ICLMR=Inducible Clindamycin Resistance, E= Erythromycin, CLM= Clindamycin, QUP=Quinupristin/Dalfopristin, V= Vancomycin, T= Tetracycline, TIG=
Tigecycline, F= Nitrofurantoin, RIP= Rifampicin, TRI= Trimethoprim/Sulfamethoxazole

Table (4): Minimum Inhibitory Concentration of antimicrobials against gram negative bacteria Isolates from diabetic
foot ulcer
Bacterial isolates MIC (pg/L)
AM AUC PPL CZ CRO FEP AZ EPM

Acinetobacter baumannii <16-<32 <16-<32 <4-<8 <32-<64 <32-<64 <1-<4 <16-<32 <0.125-<1
Enterobacter cloacae <16 -<32 <16-<32 <4-<8 <32-<64 <32-<64 <1-<4 <16 -<32 <0.125-<1
Escherichia coli <16-<32 <16-<32 <4-<8 <32-<64 <32-<64 <1-<4 <16-<32 <0.125-<1
Klebsiella pneumoniae <16-<32 <16-<32 <4-<8 <32-<64 <32-<64 <l-<4 <16-<32 <0.125-<1
Citrobacter freundii <16-<32 <16-<32 <4-<8 <32-<64 <32-<64 <1-<4 <16-<32 <0.125-<1
Proteus mirabilis <16-<32 <16-<32 <4-<8 <32-<64 <32-<64 <1-<4 <16-<32 <0.125-<1
Proteus vulgaris <16-<32 <16-<32 <4-<8 <32-<64 <32-<64 <1-<4 <16-<32 <0.125-<1
Pseud y aerug <16-<32 <16-<32 <4-<8 <32-<64 <32-<64 <1-<4 <16-<32 <0.125-<1

AM= Ampicillin, AUC= Amoxicillin/Clavulanic Acid, PPL= Piperacillin/Tazobactam, CZ= Cefazolin, CRO = Cefiriaxone, FEP = Cefepime, AZ=

Aztreonam, EPM= Ertapenem.
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o MIC (ng/L)
Bacterial isolates IPM MPM AK GM cIp LEV T TRI
Acinetobacter baumannii sl-<2 <0.125-<1 2-<8 s16-532 50.25-<2 05-=1 s16-=32 <160 - <320
Enterobacter cloacae <1-<2 <0.125-<1 <2-<8 <16-<32 <0.25-<2 <05-<1 <16-<32 <160 - <320
Escherichia coli <1-<2 <0.125-<1 <2-<8 <16-<32 <0.25-<2 <05-<1 <16-<32 <160 - <320
Klebsiella pneumoniae <1-<2 <0.125-<1 <2-<8 <16-<32 <0.25-<2 <05-<1 <16-<32 <160 - <320
Citrobacter freundii <1-<2 <0.125-<1 <2-<8 <16-<32 <0.25-<2 <0.5-<1 <16-<32 <160 - <320
Proteus mirabilis <1-<2 <0.125-<1 <2-<8 <16-<32 <0.25-<2 <0.5-<1 <16-<32 <160 - < 320
Proteus vulgaris <1-<2 <0.125-<1 <2-<8 <16-<32 <0.25-<2 <0.5-<1 <16-<32 <160 - < 320
Pseudomonas aeruginosa 2-<1< <0.125-<1 <2-<8 <16-<32 <0.25-<2 <05-<1 <16-<32 <160 - <320
IPM= Imipenem, MPM= Meropenem, AK= Amikacin, GM= Gentamicin, CIP= Ciprofloxacin, LEV= Levofloxacin, T= Tetracycline, TRI=
Ttimethprim/Sulfamethoxazole.
The results of Minimum Inhibitory Concentration of of Moxifloxacin was (< 0.125 - <1 pg/mL), the
antimicrobials against gram positive bacteria MIC of Inducible Clindamycin Resistance was (<
Isolates showed that the MIC of Cefoxitin Screen 0.5 -<2 pg/mL), the MIC of Erythromycin and
was (£ 8 - £ 16 pg/mL), the MIC of Tetracycline were (< 8 - <16 pg/mL), the MIC of
Benzylpenicillin, Ampicillin, Oxacillin, Clindamycin and Tigecycline were (< 0.25 -<1
Gentamicin, Quinupristin/Dalfopristin, Vancomycin pg/mL), the MIC of Nitrofurantoin was (< 64- <
and Rifampicin were (< 16 - <32 pg/mL), the MIC 256 ug/mL), the MIC of
of Gentamicin High Level, Strepmycin High Level Trimethoprim/Sulfamethoxazole was (< 160 - <320
and Levofloxacin were (< 1- <4 pg/mL), the MIC pg/mL) table (5).
of Ciprofloxacin was (< 0.5 - <1 pg/mL), the MIC
Table (5): Minimum Inhibitory Concentration of antimicrobials against gram positive bacteria Isolates from diabetic foot
ulcer
L No MIC (pg/L)
T CEF BEP AM 0X GM HL S HL GM CIpP LEV MOF
<8-<16 | <1-<8 | <16-<32 | -<164< <1-<4 <1-<4 | <16-<32 <1-<4 <.125-<1
1 <0.5-<1
2 8-<4< <1-<8 <8-<16 <8-<16 <1-<4 <1-<4 <16-<32 <0.5-<1 <1-<4 <.125-<1
3 <8-<16 <1-<4 <8-<16 | <8-<16 <1-<4 si-s4 | <16-532 | o <1-<4 <125-<I
4 <8-<16 | <1-<8 | <8-<16 | <8-<16 <1-<4 St-<d4 <1653 | o <I-<4 <I125-<I
1= Enterococcus faecalis, 2= Staphylococcus aureus, 3= Staphylococcus haemolyticus, 4= Streptococcus viridans
CEF= Cefoxitin Screen, BEP= Benzylpenicillin, AM= Ampicillin, OX= Oxacillin, GMHI= Gentamicin High Level, SHL= Strepmycin High Level,
GM= Gentamicin, CIP= Ciprofloxacin, LEV=Levofloxacin, MOF= Moxifloxacin.
L No MIC (ug/L)
T ICLMR E CLM QuUP \4 T TIG F RIP TRI
1 <05-<2 <§-<16 <0.25-<1 <16-<32 <05-<1 <§-<16 <0.25-<1 <64-<256 | <0.5-<1 <160 - < 320
2 <0.5-<2 <8-<16 <0.25-<1 <16 -<32 <16 -<32 <8-<16 <0.25-<1 <64-<256 | <16-<32 <160 - < 320
3 <0.5-<2 <8-<16 <0.25-<1 <16-<32 <16 -<32 <8-<16 <0.25-<1 <64-<256 | <16-<32 <160 - < 320
4 <0.5-<2 <8-<16 <0.25-<1 <16 -<32 <16 -<32 <8-<16 <0.25-<1 <64-<256 | <16-<32 <10-<20

1= Enterococcus faecalis,2= Staphylococcus aureus,3= Staphylococcus haemolyticus,4= Streptococcus viridans.

ICLMR=Inducible Clindamycin Resistance, E= Erythromycin, CLM= Clindamycin, QUP= Quinupristin/Dalfopristin, V= Vancomycin, T=

Tetracycline, TIG= Tigecycline, F= Nitrofurantoin, RIP= Rifampicin, TRI= Trimethoprim/Sulfamethoxazole.
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The data in Table (6) shows that Kombucha(KH) tea
has effective antibacterial activities on the diabetic
foot ulcer isolates as indicated by the diameter of
their zone of inhibition. The effect of
Kombucha(KH) tea on all isolates was at 7days of
incubation, the diameter of inhibition zone was
6mm for Acinetobacter baumannii, Proteus vulgaris
and Enterococcus faecalis. Tmm for Enterobacter
cloacae, Escherichia coli, Klebsiella pneumoniae,
Citrobacter freundii, Staphylococcus haemolyticus
and Streptococcus viridans 8mm for Proteus
mirabilis, Pseudomonas aeruginosa and
Staphylococcus aureus. The maximum activity of

fermented tea was recorded at 14days incubation of
Kombucha(KH) colony against all isolates, the
diameter of inhibition zone was 21lmm for
Acinetobacter baumannii, 24mm for Enterobacter
cloacae, 23mm for Escherichia coli, Staphylococcus
haemolyticus and Streptococcus viridans, 16mm for
Klebsiella pneumoniae, 22mm for Citrobacter
freundii and Enterococcus faecalis, 25mm for
Proteus mirabilis and Staphylococcus aureus,
20mm  for  Proteus  vulgaris, 26mm for
Pseudomonas aeruginosa. The antibacterial activity
of Kombucha(KH) tea decrease with increase
incubation periods (28 days).
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Table (6): Antimicrobial activities of Kombucha(KH) tea on bacteria isolated from diabetic foot ulcer

Bacterial isolates Incubation Periods of Kombucha colonies
Oday Tdays 14days 21days 28days

1.Z(mm) 1.Z.(mm) 1.Z.(mm) 1.Z.(mm) 1.Z.(mm)
Acinetobacter 0.0 6.0 21.0 19.0 10.0
baumannii
Enterobacter cloacae 0.0 7.0 24.0 20.0 11.0
Escherichia coli 0.0 7.0 23.0 20.0 11.0
Klebsiella pneumoniae 0.0 7.0 16.0 20.0 11.0
Citrobacter freundii 0.0 7.0 22.0 18.0 10.0
Proteus mirabilis 0.0 8.0 25.0 22.0 13.0
Proteus vulgaris 0.0 6.0 20.0 13.0 9.0
Pseudomonas 0.0 8.0 26.0 22.0 13.0
aeruginosa
Enterococcus faecalis 0.0 6.0 22.0 19.0 10.0
Staphylococcus aureus 0.0 8.0 25.0 22.0 13.0
Staphylococcus 0.0 7.0 23.0 20.0 12.0
haemolyticus
Streptococcus viridans 0.0 7.0 23.0 20.0 12.0

LZ. = Inhibition Zone

DISCUSSION

The diabetic foot ulcer is considered one of the
major health problems in the world, and infection is
frequent as severe of complications in patients who
have sustained ulcer is quite (1). Our finding
concerning P. aeruginosa as the most common
isolate coincides with many previous reports (2,7),
but is in contrast to some other studies especially
from developed countries which report S.aureus as
predominant organism (3).

Prevalence of Pseudomonas spp. in the diabetic
wards may be due to the fact that organism thrives
in a moist environment (8). The second most
common isolate was S.aureus, which is also similar
to other studies (7). Escherichia coli was the third
most common isolate, followed by Staphylococcus
haemolyticus. In the present study no isolate of S-
haemolytic Streptococci was seen which is in
agreement with the previous studies (7,8), but
contrary to findings in other study (24, 25).

Overall, the evaluation results of the newly
redesigned colorimetric VITEK-2 ID was so
impressed by the performance because more than
98% of the isolates were correctly identified to the
species level without any further additional tests.
Also, the present results indicated that the current
VITEK-2 has overcome its inherent weakness in
IDs of streptococci and glucose-nonfermentative
GNR. Until present, API test strips has been long
considered as the gold standard Q in ID test (3,4).
But the accuracy of the VITEK-2 was finally
estimated to be 98.3%, compared with 97.5% by the
respective API test strips. Our results were highly
consistent with a series of evaluation results recently
published for GPC (9), GNR (12).

The antimicrobial activities of commercially
prepared antibiotics on the bacterial isolates
showed, that all isolates were sensitive to
quinolones  (Ciprofloxacin, Levofloxacin and
Ofloxacin) this agree with many references which
showed that most bacteria isolated from diabetic
foot ulcer were sensitive to quinolones compounds
(26, 27). The resistance to other types of
antimicrobials differ with different isolates, these
are in agreement with (5). The interpretation of
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results due to littleness using of Quinolones in
Baghdad  hospitals compared  with  other
antimicrobials such as Ampicillin,
Chloramphenicol, Erythromycin, Gentamicin and
Oxacillin.

The results of this study shows that Kombucha(KH)
tea has antimicrobial actions against all bacteria
isolated from diabetic foot ulcer. Table (3) shows
that all the isolates were sensitive to Kombucha tea
even at 7 days of incubation. The interpretation of
these results may be due to decreased pH of the
Kombucha tea with subsequent fermentation time.
During the fermentation process, yeasts and bacteria
metabolize sucrose into a number of organic acids,
such as acetic acid and gluconic acid. Therefore due
to an increased concentration of these organic acids,
the pH decreased from 5 to 2.5 within 6 days of
fermentation and remained stable thereafter. These
observations are in agreement with the findings of
other studies (13, 16). The inhibition of bacterial
growth caused by acid shock (low pH).

The maximum antimicrobial effect of Kombucha tea
noted at 14 days of incubation table (3), in this
period the largest inhibition zones were recorded,
this agree with several references (14-16), which
found a slight secondary growth of bacteria found in
Kombucha tea observed after 12 days of
fermentation, likely this is due to multiplication of
acid-tolerant bacterial strains therefore the produce
of inhibine increases in this period. Results also
showed that the antibacterial activity of Kombucha
tea decrease with the increasing incubation periods
(28 days) this agree with several references (17, 18)
in which interpretation of the results was due to
littleness of Carbone source and other nutrients
required for Kombucha growth.

The antimicrobial activity of Kombucha under
different incubation periods studied against a
number of pathogenic microorganisms which causes
diabetic foot ulcer, Kombucha had its strongest
antimicrobial effects, and this implies the existence
of an antimicrobial component other than acetic acid
and large proteins. There are numerous reports
indicating that the polyphenols/ tannins extracted
from tea inhibit a broad spectrum of Gram-positive
and Gram-negative bacteria. Among the catechins
tested, epigallocatechin, epicatechin gallate, and
epigallocatechin gallate have been found to be
inhibitory for the growth of S. aureus and V.
cholerae (16). Other studies (17, 18, 20) reported
that the extracts of green and black tea can inhibit
Cm. jejuni, E. coli, and H. pylori. Recently, [19]
have tested the antimicrobial activity of Kombucha
as well as normal tea extracts prepared at different
concentrations and found that the inhibitory effects
of Kombucha increased with the tea concentration.
In our studies, the concentration of tea broth was
0.5% for the preparation of Kombucha. The
polyphenol/ tannin level in such low concentration
of tea was unlikely to have an inhibitory effect
against the target microorganisms. Hence, these
findings suggest the presence of an antimicrobial
compound other than acetic acid, large proteins, and

catechins in Kombucha. Antimicrobial activity
increased with fermentation time until 21days (21).
As seen in almost all cases tested. This also implies
that the active antimicrobial components are very
likely metabolites produced by the bacteria and/or
yeasts responsible for the fermentation of
Kombucha .At present a characterization of
antimicrobial compounds is in progress (22).

CONCLUSION

The present study concluded that Kombucha(KH)
tea is the best alternative medicine material has very
good antimicrobial activity against pathogenic
bacteria. We recommend further studies on the
possibility on using Kombucha(KH) tea as
biological agent in treatment of diabetic foot ulcer.
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ABSTRACT

Type 2 diabetes (T2DM) is the most common subtype of diabetes mellitus. A number of studies have examined the
role of genetic polymorphisms on the risk of T2DM, and several variants have been identified as potential
susceptibility genes, of those angiotensin-converting enzyme (ACE I/D) and angiotensinogen (AGT M235T). The
aim of the current study was to investigate the association between genetic polymorphisms of ACE I/D and AGT
M235T genes and T2DM in some Iraqi patients. Design and methods: A case control study was performed on 61
Iraqi subjects, 58 T2DM patients with hypertension, and sex matching unrelated healthy controls. Genotyping of
the candidate genes were performed by polymerase chain reaction technique (PCR) for ACE I/D gene and by PCR
followed by restriction fragment length polymorphism (RFLP) for AGT M235T gene and the presence or absence
of the genotypes was analyzed by gel electrophoresis . Results showed the ACE-DD homotype (42.6 % ) in T2DM
patients was higher in male (48.1 %) compared to female (41.1%), ACE-ID heterotype and D allel were detected
in (47.5 %) of T2DM, (48.1 %) in male compared to (44.1%) of female with no statistically significant difference
between the two groups, ACE- II genotype was higher in female T2DM (14.5%) than male T2DM patients
(3.8%). Conclusion: These data indicate an evident association between genetic polymorphisms of ACE I/D and
T2DM in some Iraqi population, Also the result showed absence allele frequency for AGT M235T gene.

Key words: Type 2 Diabetes, ACE gene, AGT gene
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INTRODUCTION

Type 2 diabetes mellitus (T2DM) is a prevalent,
chronic condition associated with extensive
morbidity, decreased quality of life, and increased
utilization of health services. T2DM is a worldwide
epidemic with a prevalence that is expected to
double by the year 2025, affecting over 5% of the
adult population (1). The polygenic nature of T2DM
has been a major challenge to identifying genes
involved in the pathogenesis of this disease,
knowledge that could give rise to new treatments
modalities (2,3). Screening of candidate genes for
nucleotide variants that are associated with T2DM is
a core component of much diabetes genetics
research. Several studies have been analyzed to
select the candidate genes because of known or
presumed biological or physiological functions. The
choice of candidates is inevitably limited by
incomplete understanding of the regulation of the
processes and the pathophysiology of T2DM
4).

The angiotensinogen (AGT) gene encodes the
precursor of the vasoactive hormone angiotensin II,
which is the effector peptide of the renin-
angiotensin system. The protein encoded by this
gene, pre- angiotensinogen or angiotensinogen
precursor is expressed in the liver and is cleaved by
the enzyme renin in response to lowered blood
pressure. The resulting product, angiotensin I, is
then cleaved by angiotensin converting enzyme
(ACE) primarily within the kidney to generate the
physiologically active enzyme angiotensin II. ACE
found in other tissues of the body has no
physiological role (ACE has a high density in the
lung, but activation here promotes no
vasoconstriction, angiotensin I is  below
physiological levels of action). Angiotensin II acts
as an endocrine, autocrine/paracrine, and intracrine
hormone.

A polymorphism in exon 2 of the AGT gene a
threonine to methionine substitution at position 235
(M235T), has been associated with essential
hypertension (5), diabetic nephropathy (6) and
coronary heart disease (7). The ACE polymorphism
was identified in 1990 by Rigat ef al. (8) as one of
the best research  polymorphisms.  This
polymorphism of the ACE gene is based on the
presence (insertion) or absence (deletion) of a 287-
bp Alul element inside intron 16 of the ACE gene
on chromosome 17 producing three genotypes (DD,
II homotypes and ID heterotype) (9). Several studies
have investigated extent of this effect modification
on response to ACE inhibitors for different
indications such as hypertension (10), diabetic
nephropathy (11) and coronary artery disease (12).
The aim of this study was to investigate the
association between genetic polymorphisms of ACE
I/D and AGT M235T genes and T2DM in some
Iraqi population.

PATIENTS AND METHODS

Patients:

A total sample of 61 adult T2DM patients (27 male
of 28-60 years ages and 34 female of 33-55 years
ages ) were recruited from the alwafaa center for
diabetes in Mosul city, Information regarding the
demographic features such as age, marital history,
parity, gestational age, family history, consanguinity
Detailed, Weight and height were measured to
calculate the body mass index (BMI), systolic BP
(SBP) and diastolic BP (DBP) was measured in a
sitting ~ position  using  mercury  column
sphygmomanometer.

Methods:

Venous blood samples were collected from each
subject in two separate test tubes: one was use for
biochemical analysis. The other was collected on
EDTA DNA extraction.

Biochemical measurements:

Serum total cholesterol, Triglyceride, high density
lipoprotein, low density lipoprotein and fasting
blood sugar were done using analyser Commercial
kits (Syrbio).

DNA Extraction:

Genomic DNA was isolated from whole-blood
samples of all the patients and control subjects using
a method described by (13). DNA concentration and
purity were determined by measuring the
absorbance of diluted DNA solution at 260 and 280
nm using (Bio drop Thermo scientific, England) and
detected the optimum DNA concentration for PCR
analysis. The quality of the DNA was determined
using agarose gel -electrophoresis stained with
ethidium bromide, samples were stored at -20 °C
until further use.

Genotyping:

1- ACE I/D polymorphism by PCR:

100 ng of DNA was amplified using Gene Amp
PCR system,The primers used were F-
S'CTGGAGACCA CTCCCATCCT TTCT3' and R-
5'GATGTGGCCATCACATT CGTCAGAT3'. PCR
conditions were optimized for initial heating for 3
minutes at 94°C followed by 30 cycles of
denaturation for 30 seconds at 94°C, annealing at
58°C for 45 seconds, extension at 72°C for 2
minutes and final extension was done at 72°C for 7
minutes. PCR was carried out in a final volume of
25 ul, with master mex from biolaps (14).
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2- AGT M235T polymorphism by RFLP-PCR:

100 ng of DNA was amplified using Gene Amp
PCR system. The primers used were F-5"AGA GGT
CCC AGC GTG AGT GTC-3"; and R-
5’AGC CCA CAG CTC AGT TAC ATC-3’, PCR
conditions were optimized for initial heating for
94°C for 5 min; then heating at 94°C for 1 min and
64 °C for 1 min and extension at 72°C for 1 min
over 30 cycles and final extension was done at 72°C
for 7 minutes, The PCR products were then digested
with restriction endonucleases Eco 0109 I, as for 3
hours at 37°C and were analyzed by electrophoresis
through a 2% agarose gel (15).

RESULTS AND DISCUSSION

Demographic data of studied groups and the
bopchemical parameters are shown in tables (1 ,2)
below:

Table (1): demographic data of study participants—

T2DM patients
Characteristics Male Female
(means) (means)

Age (years) 28-60 33-55
Family history 70 % 73 %
Duration of diabetes 57 725
(years)
Systolic blood pressure 125 135
(mm Hg)
Diastolic blood pressure 30 105
(mm Hg)
Weight (Kg) 85.6 83.17

Table (2): Biochemical parameters of study
participants—T2DM patients

polymorphisms of ACE I/D and AGT M235T genes
and T2DM in some Iraqi patients. To achieve this
goal, ACE I/D and AGT M235T genotyping was
performed by PCR and PCR-RFLP technique
respectively.

In the present study, ACE I/D genotyping in T2DM
revealed that 47.5 % of patients, ACE DD
homotype had 42.6 % and ACE II homotypes had
9.8 % in T2DM.

ACE-DD homotype was higher in male (48.1 %)
compared to female (41.1%). Similar results was
obtained in previous study on Egyptian population
which revealed higher frequency of DD genotype in
diabetic patients (68 %) (17).

ACE-ID heterotype and D allel were detected (48.1
%) in male compared to (44.1%) of female with no
statistically significant difference between the two
groups, these result agreement with the results of
(18, 19) who reported that the effect of the ID
genotype did not reach a statistically significant
level suggesting a recessive effect of the D allele
and considering the high frequency of D allele in
diabetic group an independent risk factor. Other
population studies reported association of ACE I/D
polymorphism with T2DM, thereby demonstrating
geographical and racial/ethnic variations of ACE
I/D polymorphism with T2DM (20,21).

ACE- 11 genotype was higher in female T2DM
(14.5%) than male T2DM patients (3.8%)
suggesting a protective role for the ACE gene with
decreasing incidence for T2DM. This result goes in
accordance with the result of Feng on Chinese
population with a frequency of 39.8% in diabetic
patients (18). Table (3).

Table (3): The frequency of ACE genotypes in TZ2DM
patients

Frequency Freq. Freq. in
Genotype % in all in male female
patients Y% %

ACE\DD 42.6 % 48.1 % 41.1%

Male Female (Homozygous)
Biochemical measurement ACE\ ID 0 0 o
(means £S.E) | (means £S.E) (Heterozygous) 475 % 48.1 % 44.1%
Fasting blood sugar ACE\II 9.8 % 0 0
129412 132087 8% 38% | 147%
(mmol/L) (Homozygous)
Cholesterol (mg/dl) 124+ 8.4 139 +£10.3
Triglycerides (mg/d]) 223 £13.4 192174 The positive association of ACE-DD genotype with
HDL cholesterol (mg/dl) 21.5+2.1 2042.2 T2DM was demonstrated in patients with diverse
DL cholesterol (mg/dl) 5790134 S06+73 ethnic backgrounds such as Malaysian (22), British
Caucasian (21), Arab Tunisians (23, 24) a

Type 2 diabetes is a complex disorder accounting
for about 90-95% of all diabetes syndromes.
Despite numerous reports suggesting a substantial
genetic contribution to the susceptibility of type 2
diabetes, no major susceptibility genes have been
identified so far (16). The aim of the current study
was to investigate the association between genetic

marginally significant association in a recent meta-
analysis of a total of 41studies (4708 cases and 5368
controls) in a Chinese population (25). In contrast,
negative association was found in Turkish (26) and
Thailand (20). The DD genotype is associated with
twice the normal level of serum ACE activity (23).
Renin—angiotensin system (RAS) plays a central
role in the regulation of sodium metabolism,
vascular tone, blood pressure, renal hemodynamics,
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and vascular modeling. In diabetes mellitus,
activation of the RAS by hyperglycemia may be the
key mechanism and effects seem to be amplified
with adverse consequences such as atherosclerosis
and occlusive microangiopath. Suggestive evidence
for this notion is the impressive beneficial effect of
pharmacological interference with the RAS in large
vessel disease as well as in renal and retinal
microangiopathy (27).

In the current study regarding AGT/M235T gene
polymorphism, = AGT/MM  homotype  was
significantly higher in all T2DM patients (100%)
raising a protective role against occurrence of
diabetes. Our results have shown an association
between AGT M235T polymorphism and T2DM.
Then, the risk of developing diabetes seems to be
higher for TT genotype and T allele compared to
MM genotype and M allele. Figure (1)

Figure (1): Gel electrophoresis of ACE I/D :
lanes1,3,9,10 are DD homozygote with single band at
190, lane 4 is II homozygote with one band 490, Lanes
5,6,7,8,11,12,13 are ID heterozygotes with two bands,

and lane M is50 bp marker

AGT M235T polymorphism genotype is caused by
replace threonine to methionine substitution at
position 235 (M235T) transition was not present in
T2DM in some Iraqi patients, Thus it may have a
protective role against susceptibility to T2DM. No
statistically significant difference. Figure (2).

Figure (2): Detection AGT M235T polymorphism by
the RFLP — PCR, M ladder, lane (1, 2, 3, 4,5,6,7)
undigested PCR product 265 bp and lane (1a, 2a, 3a,
4a, 5a, 6a, 7a) PCR products digested with Eco 0109 1
enzyme and no M235T mutation

The limitation of our study was the relatively small
sample size. The present study could have yielded
more consistent results if included more patients and
if treatment results were followed in relation to the
genotyping. In conclusion, our study provides
further evidence of a role for genetic variation in the
ACE 1I/D and AGT M253T polymorphism with risk
of T2DM in some Iraqi patients. ACE I/D and AGT
M253T polymorphic markers may raise the hope to
individualize ACE inhibitor therapy in order to
optimize its effectiveness and to reduce adverse
effects for genetically different subgroups. Diabetes
remains an important focus of investigation.
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ABSTRACT

The aim of the current study is to analyze the prevalence of chromosomal abnormalities and evaluation of
hormonal in a population of Iraqi infertile men. Cytogenetic analysis was performed according to standard
methods on cultured cells obtained from the patient peripheral blood. Hormonal assay FSH, LH, PRL and
testosterone levels were determined using a non-competitive (sandwich) ELISA. Results showed statically
significant (p<0.05) increase in FSH level in infertile males with chromosomal aberration when compared with
control. Also results revealed significant increase the FSH level in subgroup (Azoospermai) compared with
control, while the subgroup (Asthenozoospermai) the results showed statically significant (p<0.05) decrease in
FSH and LH level comparable with control.

Cytogenetic analysis of the infertile males revealed that chromosomal abnormalities were present in 26
azoospermic and asthenozoospemic cases (52%). Among the chromosomal abnormalities, Numerical
abnormalities were present in 2cases (4%) Kelinfelter syndrome 47XXY, and Structural abnormalities were
present in 24 cases (48%) most common were breakage and deletion 46XY,Y chromosome 19 cases (38%) and
deletion in Y chromosome 5 cases (10%).

The results indicated that hormonal evaluation should be an important part of worked-up in patients with
azoospermai and asthenozoospermai also genetic factors and chromosomal abnormalities play a primary role in
male infertility and significant etiological factor leading to infertility problems. The overall high prevalence of
chromosomal polymorphisms in infertile couples, compared to the normal population, needs to be confirmed with
further investigations and larger study populations to delineate the role of “harmless” chromosomal aberrations in
the etiology of infertility.

Key words: Chromosomal aberration, hormone, male infertility
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INTRODUCTION

Infertility affects an estimated 10-15 % of couples,
and male factor infertility represents >50% of cases
(1). The fact that chromosomal abnormalities are
more prevalent in infertile men compared to fertile
men is well established. Several studies reported the
prevalence of chromosomal abnormalities in
infertile men, from 2% up to 16.6 % with sample
range from 72 up to 2600 cases (2, 3). It is estimated
that globally, 60—80 million couples suffer from
infertility every year; this is an equally important
national problem concerning reproductive health.
The magnitude of the problem calls for urgent
action, particularly when the infertility is avoidable
in the majority of cases. The known causes of male
infertility are quite numerous but can be grouped
into a number of major categories. Male infertility
has been associated with several genetic and non-
genetic conditions (4).

Genetic abnormalities have been identified in men
with unexplained oligozoospermia and azoospermia,
including numerical and structural chromosomal
abnormalities. Human male infertility is often
related to chromosome abnormalities (5). Whereby,
chromosomal aberrations have been postulated to be
one of the principal genetic factors in male
infertility (6). Klinefelter syndrome (XXY) and
specific translocations are well-established causes of
male infertility (7). The most frequent sperm
chromosome anomaly in infertile males is diploidy,
originated from either meiotic mutations or by a
compromised testicular environment. Genetic
factors involved in male infertility manifest as
chromosomal  disorders, mitochondrial DNA
(mtDNA)  mutations, monogenic  disorders,
multifactorial disorders and endocrine disorders of
genetic origin(8).

Non-genetic causes of male infertility: Non-
genetic  causes include  hypogonadotrophic
hypogonadism, testicular maldescence, structural
abnormalities of the male genital tract (obstruction
of spermatic ducts, agglutination of sperm), genital
infections, impotency, previous scrotal or inguinal
surgery, varicoceles, chronic illness, and
medication, exposure to chemicals, environmental
factors and immunological causes(9).

MATERIALS AND METHODS

A total sample of 50 consecutive infertile males
attending the Institute of embryo research and
infertility treatment (Infertility clinic) during 2009
to October 2010, were included in this study. The
age of these men ranged from 35 - 41 yr with a
mean of 39 £ 2.3 yr. of at least 2 years duration of
infertility, 20 normospermic males (@20 million
sperm/ml) aged 30 - 48 yr with a mean age of 32 +
1.2 yr were included as control subjects. Relevant
information including the patient’s age, diagnosis,

sperm count was extracted from the patient’s case
record. The seminal fluid analysis was done
according to the procedure described by the World
Health Organization (10). Our subjects were
grouped in 2 classes; azoospermia (no spermatozoa)
and asthenozoospermia (100% immotile
spermatozoa in the ejaculate), all the cases were
evaluated cytogenetically.

Cytogenetic analysis:

Chromosomal analysis was performed on
phytohemagglutinin (PHA)-stimulated peripheral
lymphocyte cultures using standard cytogenetic
methods (11, 12). Briefly, blood cells were cultured
in RPMI 1640, supplemented by 20% (v/v) fetal
bovine serum and 10 pg/ml phytohaemagglutinin at
37°C. After 68 - 72 hours, colcemid was added to
the cells. The cells were incubated at 37°C for about
10 mins. The suspension was centrifuged and the
pellets were resuspended in 5 - 10 ml KCI (0.075
M) for about 20 mins at 37°C. After centrifugation,
the cells were resuspended in a fixative [methanol:
acetic acid, 3:1] and the fixative was replaced for a
minimum of three times. Using a Pasteur pipette,
drops of the solution were poured onto a slide for
morphological studies. The chromosomes were
viewed under a phase-contrast microscope to assess
metaphase quality and the nuclei. The subjects with
abnormalities in their sperm underwent hormonal
assessment.

Hormonal assay:

Blood samples were obtained for estimation of
testosterone, prolactin (PRL), follicle stimulating
hormone (FSH) and luteinizing hormone (LH). Sera
were obtained after centrifugation at 1000 g for 10
min. The serum samples were kept at -20 °C until
they were analyzed. FSH, LH, PRL and testosterone
levels were determined using a non-competitive
(sandwich) ELISA kit that manufactured by, with
Micro well Strip Reader. The informing consent
was signed up by all the patients.

Statistical analysis:

The results obtained were statically analyzed using
students t-test and one way ANOVA.

RESULTS
Cytogenetic finding in infertile males:

In 26 out of 50 azoospermic and asthenozoospemic
men chromosomal abnormalities were detected
.Structural abnormalities was the most common
finding, structural aberrations were observed in 24
azoospermic and asthenozoospemic cases; including
5 cases with deletion, 19 cases breakage and deletion
and Numerical abnormalities were detected in 2
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cases azoospermic  with

syndrome). Table (1).

47XXY (Kelinfelter

Table (1): The type of some structural and numerical
aberrations in infertile males

The mean testosterone values in azoospermic and
asthenozoospermic group were 5.7 £ 1.3 ng/ml and
4.8+ 0.6 ng/ml respectively while the testosterone
level in the fertile control group was 7.6+ 0.8 ng/ml.
also in significant differences observed in both
subgroups comparable to the control value.

Table (3): Serum FSH, LH, prolactin and testosterone levels in

different subgroups of infertile males

Hormonal level (mIU/ml) mean+SE

No. Types of aberration | Karyotype
(Structural)
No (5) | (a)Deletion 46XY,del (Y)Azoospermia
No (b)Breakage and 46XY,Ych§0mos0me
. Azoospermia and
(19) deletion .
asthenozoospemic
(Numerical)
No (2) | Kelinfelter syndrome | 47XXY

Hormonal finding in infertile males:

The results in table (2) showed that the mean level
of FSH in infertile males (Patients with
chromosomal aberration) with mean age 39+2.3
were 21.1+4.4. The level showed significant
increase (p<0.05) against in control 13.8+3.2 with
mean age 32+1.2, also results revealed the mean
level of LH, prolactin and testosterone in patients
were 8.2+1.7, 13.1+1.9, 7.4+1.4 respectively as
against 7.5+£2.1, 10.7£1.6, 7.6£2.3 in control . No
significant differences were seen in level of LH,
prolactin and testosterone between patients and
control (p<0.05).

Table (2): FSH, LH , prolactin and testosterone levels
between Patients (Chromosomal aberration) and

ot LH FSH PROLACTIN TESTOSTERON
Control 7.542.1 13.843.2 10.7+1.6 7.640.8
Patients
(a)Azoospermai | 8.6:0.6 | 196532 | 14716 | 5.7£1.3
(b)Asthenozoospermai | 2.7+0.08 [ 42409 | 148:17 | 4.8£0.6

control
@ A LH FSH PROLACTIN | TESTOSTERON
roup 8¢ | (mIU/ml) | (mIU/ml) (mIU/ml) (mIU/ml)
Control 32£12 | 7.5%2.1 13.8£32 10.7£1.6 76508
Patients
(chromosomal | 39423 | 82+17 | 21.1x44 13.1£1.9 7.4+1.4
aberration)

The results on the types of subgroups and mean
serum FSH, LH, prolactin and testosterone levels in
infertile and control (proven fertile men) groups are
presented in table (3). The mean LH and FSH levels
(mIU/ml) in azoospermic infertile males were
8.6£0.6 and 19.6+£3.2 respectively, whereas in
asthenozoospermai, the mean LH and FSH levels
were 2.7+0.08 and 4.2+0.9 respectively as against
7.542.1 and 13.8+3.2 in controls respectively.

FSH levels showed significant increase (p<0.05) in
azoospermic and significant decrease (p<0.05) in
asthenozoospermic, while no statistically
significant differences in LH level in azoospermic
whereas in asthenozoospermic  the mean LH
significant decrease (p<0.05) against control. The
mean prolactin values in azoospermic and
asthenozoospermic group were 14.7+1.6ng/ml and
14.8+1.7 ng/ml respectively, while the prolactin
level in the fertile control group was 10.7+1.6, no
significant differences observed in both subgroups
compared with control.

DISCUSSION AND CONCLUSION

In the evaluation of male infertility, hormonal
evaluation is wusually done in patients with
abnormality in their seminal fluid analysis. Out of
50 patients evaluated, FSH, LH, prolactin and
testosterone is useful in management of male
infertility (13) for initiation of spermatogenesis and
maturation of spermatozoa FSH is necessary. In
infertile male higher concentration of FSH is
considered a reliable indicator of germinal epithelial
damage. Gonadotropin FSH level was significantly
elevated in infertile male these results agreements
with (14) showed a significant increase in the mean
FSH level in infertile male. FSH, LH and
testosterone are prime regulators of germ cell
development, the quantitative production of
spermatozoa generally requires the presence of
FSH, LH and testosterone. FSH acts directly on the
seminiferous tubules whereas LH stimulates
spermatogenesis indirectly via testosterone; FSH
plays a key role in stimulating mitotic and meiotic
DNA  synthesis in  spermatogonia  (15).
Chromosomal abnormalities have also been reported
to be as one of genetic factors contributing to male
infertility (16), Male infertility may be caused by a
variety of chromosomal abnormalities, including
aberrations in the sex chromosomes and autosomes,
gain or loss of an entire single or more
chromosomes, resulting in aneuploidy or structural
anomalies, as in balanced and unbalanced
translocations. (17-19,5). Some authors who had
investigated chromosomal anomalies, specifically
among patients with severe oligospermia and
azoospermia, have shown higher figures such as
20.86% (20) and 21.1% (21). Sex chromosome
aberrations are the most frequent chromosome
related cause of infertility (22). Klinefelter
syndrome is the most common one and is associated
with severe spermatogenic failure causing a marked
reduction in testicular size and azoospermia
resulting in childlessness. Some researchers have
reported male infertility among patients with
deletion of chromosome Y (23), with ring
chromosome Y and with isochromosome X (24).
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Although, some authors have shown male infertility
amongst patients with either mos 46, XX/46, XY or
mos45, X/46, XY (25). Many researchers have
reported a lower frequency of chromosome
anomalies among the infertile men. In the present
investigation, we found 52% of our referred male
patients with chromosome abnormalities. The
reason is that our patients were a highly selected
group; our patients had passed through many filters.
They were physically examined and tested by
urologists, endocrinologists, immunologists, and all
necessary laboratory tests such as semen analysis,
hormonal screening.
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ABSTRACT

Genetic factors were found to play a crucial role in development of thalassemia and several lines of evidence
suggest a genetic predisposition and associations have been demonstrated with HLA antigens. This study was
established to investigate the relationship between HLA class-I antigens (HLA-A and HLA-B) and major beta-
thalassaemia. Microlymphocytotxicity assay has been used to assess HLA-typing of 150 blood samples of 100
thalassaemic patients and 50 healthy normal control. Comparison between thalassaemic patients and healthy
control groups revealed positive significant associations of HLA—-A3, B35and B49 antigens with patients
(P=0.021, 0.011 and 0.023 respectively). Another interesting finding in this study was the significant low
frequency of HLA-A2 in patients when compared with healthy control (P=0.009). These finding demonstrate that
HLA-A3, B35 and B49 might play a role in major B-thalassaemia susceptibility. Whereas HLA—A2 could be
confer protective effects against disease.

Key words: Thalassaemia, Genetic factors, HLA
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INTRODUCTION

The thalassaemia are a group of genetic (inherited)
blood disorders that share in common one feature,
the defective production of hemoglobin, the protein
that enables red blood cells to carry oxygen (and
carbon dioxide). The most familiar type of
thalassaemia is beta thalassaemia (1). Major pB-
thalassaemia, is a genetic defect that causes reduced
or absent [-globin synthesis, results in an
imbalanced accumulation of a-globin chains and
ineffective erythropoiesis with hemolysis (2).
According to  several observation, attention has
been directed to the belief that a genetic background
plays a crucial role in determining susceptibility to
major p- thalassaemia. The importance of
participating genetic factors in this disease is
obseved by increase the frequency of specific
genetic markers such as certain human leukocyte
antigen (HLA) in patients group than in general
population (3-5). Several studies in different areas
were undertaken to test the possibility of association
between this disease and one or several of the HLA-
Ags, as suggested by Mohyeddin and colleagues
(6). Positive association with the HLA-A2 and B46
was reported in central Thailand thalassaemia
patients (7), while other study reported by Pollack
et al., revealed that the frequency of HLA-Bw35
was increased among both Caucasian’s patients and
their parents (8). Moreover, In China, a study
conducted by Chow and associates on patients with
thalassaemia revealed that HLA-All was
significantly less frequent in their patients than the
normal Chinese population (9).

The present study was conducted to shed light on
the possible association of HLA class I antigens
(HLA-A and HLA-B) with major B- thalassaemia.

PATIENTS AND METHODS

The present study included 100 Iraqi thalassaemic
patients (55 females and 45 males). They were
attending to Al-Karama teaching hospital compared
with 50 healthy age and sex were matched control
group. Typing for HLA-A and B antigens was
carried out in the HLA-typing laboratory of Al-
Karama teaching hospital. Microlymphoctotoxicity
assay has been applied for HLA-typing (Class I
positive and negative control antisera, Biotest,
Germany) as described by Terasaki and McClelland
(10).

Statistical Analysis:

Univariate analysis had been applied for the data
depending on logistic regression and the results
were reported as odds ratio (ORs), which
represented the increased or decreased risk for
thalassaemia.

RESULTS

The frequencies of the distribution of class I HLA-
Ags ( No., %, OR, inverse OR, P) were shown in
tables (1 & 2) for thalassaemic patients as compared
with health control groups. A survey of the
distribution of HLA-A and HLA-B frequencies
yielded a significant positive association between
class 1 antigens and thalassaemic patients. For
instance HLA-A3, B35and B49 antigens were
observed with increased frequencies in patients (24,
19 and 14% respectively) versus healthy control (12,
8 and 2% respectively ), with P-values (0.021,
0.011 and 0.023 respectively). On the contrary,
there was significant decrease in the frequency of
HLA-A2 in patients when compared with healthy
control (P=0.009), as clearly shown in table (1).

Table (1): Antigens frequency of the HLA-A (%, OR,
inverse OR) of the thalassaemic patients and healthy

control.
HLA Healthy Thalasssemic OR Inverse P EF PF
antigen Control cases OR
(N=50) (N=100)
N [ % N [ %

HLA-A
1 15 30.0 19 19.0 0.8 1.3 NS ** 0.067
2 29 58.0 38 38.0 0.4 2.6 0.009 ** 0.354
3 6 12.0 24 24.0 43 ** 0.021 0.207 *k
9 3 6.0 4 4.0 0.7 1.5 NS ** 0.032
10 1 2.0 3 3.0 1.5 ** NS 0.010 *k
11 5 10.0 19 19.0 0.7 1.5 NS ** 0.032
22 0 0.0 1 1.0 1.5 ** NS 0.010 *k
23 2 4.0 5 5.0 0.8 1.2 NS *x 0.011
24 10 20.0 15 15.0 0.9 1.1 NS *x 0.011
25 1 2.0 2 2.0 1.0 ** NS ** *k
26 3 6.0 14 14.0 0.9 1.1 NS ** 0.011
28 4 8.0 7 7.0 0.7 1.5 NS ** 0.032
29 3 6.0 2 2.0 0.3 3.1 NS *x 0.041
30 3 6.0 11 11.0 0.9 1.1 NS *x 0.011
31 2 4.0 3 3.0 0.7 1.3 NS ** 0.010
32 2 4.0 7 7.0 1.0 ** NS ** *k
33 2 4.0 7 7.0 1.0 ** NS ** *k

Blank 7 181

**=Nill

Regarding the correlation between the specific
HLA-Ags (HLA-A2, A3, B35and B49) and ABO
blood group (A, B, AB and O) in patients, the
present study revealed no significant correlation
between these specific antigens with blood group in
thalassaemia patients (table 3).
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Table (2): Antigens frequency of the HLA-B (%, OR, inverse OR) of the thalassaemic patients and healthy control

HLA Healthy Thalasssemic OR Inverse P EF PF

antigen Control cases (N=100) OR
(N=50)
N [ % N [ %

HLA-B
4 0 0.0 8 8.0 3.3 ** NS 0.022 *k
5 3 6.0 10 10.0 0.8 1.3 NS *k 0.066
6 0 0.0 10 10.0 1.0 ** NS *x ol
7 0 0.0 3 3.0 3.6 ** NS 0.023 *k
8 7 14.0 9 9.0 0.7 1.5 NS *k 0.032
13 0 0.0 5 5.0 6.9 ** NS 0.051 *k
14 4 8.0 4 4.0 0.6 1.7 NS *k 0.043
15 1 2.0 5 5.0 2.0 ** NS 0.020 *k
16 0 0.0 2 2.0 2.6 ** NS 0.012 *x
17 2 4.0 9 9.0 33 ** NS 0.022 *k
18 5 10.0 11 11.0 3.1 ** NS 0.041 *k
21 1 2.0 2 2.0 1.0 ** NS *k *k
27 3 6.0 9 9.0 0.6 1.6 NS *k 0.023
35 4 8.0 19 19.0 3.4 ** 0.011 0.207 *k
37 3 6.0 1 1.0 0.3 3.1 NS *k 0.041
38 5 10.0 12 12.0 0.9 1.1 NS *k 0.011
39 1 2.0 1 1.0 0.5 2 NS *k *k
40 2 4.0 1 1.0 0.2 4.1 NS *k 0.030
41 3 6.0 1 1.0 0.3 3.1 NS *k 0.041
44 6 12.0 11 11.0 0.9 1.1 NS *k 0.011
45 1 2.0 3 3.0 1.5 ** NS 0.010 *k
47 1 2.0 0 0.0 0.2 6.1 NS *k *k
49 1 2.0 14 14.0 10.8 ** 0.023 0.163 *k
50 1 2.0 3.0 1.5 ** NS 0.010 *k
51 7 14.0 17 17.0 1.2 *x NS
52 1 2.0 0 0.0 0.2 6.1 NS *k *k
53 3 6.0 5 5.0 0.8 1.2 NS *x 0.011
54 0 0.0 0 0.0 0.5 2 NS *k *k
55 1 2.0 7 7.0 0.5 1.8 NS
56 1 2.0 0 0.0 0.2 6.1 NS *k *k
57 1 2.0 4 4.0 2.0 ** NS 0.020 *k
60 0 0.0 5 5.0 6.9 ** NS 0.051 *k
62 1 2.0 1 1.0 0.5 2 NS *k *k
63 1 0.0 0 0.0 0.2 6.1 NS *k *k
65 0 0.0 3 3.0 3.6 ** NS 0.023 *k
67 0 0.0 1 1.0 1.5 ** NS 0.010 *k
70 1 2.0 0 0.0 0.2 6.1 NS *k *k
73 0 0.0 1 1.0 1.5 ** NS 0.010 *k
Blank 29 3

**=Nill

Table (3): HLA-A and HLA-B allele’s frequency according to different blood groups

Major B-Thalassemic cases- Blood Total HLA-A2 antigen P-vlue
group No. (%) No. (%)
33 33.0 11 289 NS
B 29 29.0 13 342 NS
AB 6 6.0 2 5.2 NS
o 32 320 12 315 NS
Total 100 38
HLA-A3 antigen
No. (%)
A 33 33.0 8 33.3 NS
B 29 29.0 4 16.6 NS
AB 6 6.0 2 83 NS
(0] 32 32.0 10 41.6 NS
Total 100 24
HLA-B35antigen
No. (%)
A 33 33.0 6 31.5 NS
B 29 29.0 2 10.5 NS
AB 6 6.0 0 0.0 NS
o 32 320 11 57.8 NS
Total 100 19
HLA-B49antigen
No. (%)
A 33 33.0 4 28.5 NS
B 29 29.0 6 42.8 NS
AB 6 6.0 1 7.1 NS
o 32 32.0 3 214 NS
Total 100 14
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DISCUSSION

Susceptibility to thalassaemia is partially genetically
determined and the HLA genes are candidates for a
role in genetic susceptibility to thalassaemia,
because their products play a central role in immune
response (11).

In the present study, there was a significant
association of HLA-A3 with thalassaemia patients
(p= 0.021) as compared with healthy. This result is
in agreement with the result of (12) who revealed
that HLA-A3 is significantly associated with
thalassemia patient, moreover, they mentioned that
patients with high frequency of HLA-A3 have
decrease the risk of acute graft-versus-host disease,
but increased risk of this disease in thalassemia
patients was associated with high frequency of
HLA-Alland HLA-A26.

Interesting finding of this study was the higher
expression of HLA-A2 in healthy controls which
account for 58.0% versus 38.0% in patients, this
antigen acted as protective against the development
of thalassaemia, therefore this antigen present in
high frequency in healthy control group. This result
is at variance with the result of (7) who found that
HLA-A2 is significantly more frequent in central
Thailand thalassemia patients when compared with
control group. Other Iranian study showed that
HLA-A9 was significantly more frequent in
thalassemia patients compared to the healthy
Iranians normal population, as well as this study
was observed that the frequencies of HLA-A11 and
A19 were significantly less in thalassemia (6). On
the other hand Nikbin and associates showed a
significant decrease in the frequency of HLA- A10
in 77 thalassemia patients compared to 100 healthy
Iranians (13).

Regarding the presence of HLA-B antigens and it’s
proposed association with CRC, extensive studies
were conducted on HLA-B locus, to give
contradicting results. In this study the increasing in
frequency of HLA-B35 and B49 were statistically
significant in thalassemia patients [p=(0.011),
(0.023)] compared to healthy control. Similarly
Nikbin and colleagues noted an increased frequency
of HLA-B35 in thalassemia patients and their family
members (13).

This result is at variance with some other studies
(6,13), which lack such association between (B35
and B49) and this disease, while reporting positive
association with other antigens of HLA-B. For
instance, Mohyeddin et al, who studied the
differences between thalassemia and healthy
controls using HLA markers and they noticed that
B17 was increased while B27 and B41 were
decreased in thalassaemic cases, this suggest that
this disease may be under genetic control.

Nikbin et al. (13) showed a significant increase in
the frequency of HLA- B7 and B17 and a decrease
in the frequency of HLA-B27 and BS51, in 77
thalassemia patients compared to 100 healthy
Iranians. In contrast other study from Italy (14) was
carried out on 479 families, each with a proband

affected by homozygous beta-thalassemia, who
were typed for HLA antigens. They did not find any
significant differences in HLA allele, haplotypes
and genotypes between affected and healthy
children. In most of the previous researches done on
thalassemia patients, a lot of focus was devoted to
association of MHC antigens with thalassemia
disease. For this reason, different alleles have been
reported from various populations. In conclusion
these finding demonstrate that HLA-A3, B35 and
B49 might play a role in major B-thalassaemia
susceptibility, whereas HLA—A2 could be confer
protective effects against disease.
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The effect of gender on the high grade vesicoureteric reflux among Kurdish

children in Duhok
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ABSTRACT

Vesicoureteric reflux (VUR) is the retrograde flow of urine from the bladder into the ureter. It occurs in 1-3% of
children and may be associated with 7-17% of end-stage renal disease in children. In 30-40% of children with
urinary tract infection (UTI), vesicoureteric reflux is detected. High grade VUR is associated with decreased
resolution rate and increased prevalence of renal scar. The recurrence of UTI is especially high in females with
high grade VUR. Gender, age and the number of UTIs influence the chance of spontaneous resolution of high
grade VUR.

The study aims to describe the characteristics of patients with high grade VUR with special attention to gender-
specific differences among Kurdish children in Duhok, North of Iraq.

In the period from June 2008 to September 2011, 117 patients were studied all of whom had recurrent UTIs and
high grade (III, IV and V) VUR and they were followed up in Heevi Hospital in Duhok North of Iraq. The patients
were classified in terms of sex, age, grade, unilateral/bilateral and the associated bladder dysfunction and urinary
tract abnormalities. Comparison of proportions between genders was assessed by statistical analysis using Chi
square, Odd ratios and P values to assess gender-specific differences.

Seventy-three (62.39%) were female and 44 (37.61%) were male. Of all the patients studied, 59 (50.42%) had
unilateral VUR versus 58 (49.58%) who had bilateral VUR. Male gender was found to be significantly related to
unilateral VUR (OR=1.12). Grade III VUR predominated among the studied patients 63 (53.84%) and both grade
IIT and V predominated in the male. The largest age group of patients was that between 5 and 10 years. Male
gender is significantly related to the underfive patients while female predominated in the older age groups.
Neurogenic bladder and hydronephrosis were detected in 36 patients (30.76%) with significant relation to the male
gender. The study concluded that high grade VUR is more common in female with recurrent UTIs. In the male,
unilateral high grade VUR predominates in contrast to female where bilateral high grade VUR predominates.
Grade III VUR is more common than grades IV and V and both grades III and V are significantly related to male
gender. Male predominated in the underfive patients while in the older patients females were more significantly
affected. Neurogenic bladder and hydronephrosis are significantly related to male gender.

Key words: Neurogenic bladder, VUR
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INTRODUCTION

Vesicoureteric reflux (VUR) is the retrograde flow
of urine from the bladder into the ureters. It occurs
in approximately 1-3% of children and is associated
with 7-17% of children diagnosed with end-stage
renal disease world-wide (1-4).

An estimated 30-40% of children under the age of 5
years who develop urinary tract infections (UTI)
have VUR (4,5). Primary VUR in children is
frequently attributed to an abnormally short
intravesical tunnel at the ureterovesical junction (6).
High grades of reflux are associated with decreased
resolution rates and increased prevalence of renal
scars (7,8).

A strong inheritance pattern exists for primary
VUR. The chance of a sibling of a child with VUR
also having reflux is about 25% and the offspring of
affected individual has 27-51% increased risk of
having reflux (9). It is found that 10-20% of patients
with reflux nephropathy develop hypertension and
end stage renal disease and the most severe damage
is sustained by recurrent UTIs (10).

Vesicoureteric reflux is an important risk factor for
recurrent UTIs especially when it is of high grade
(11,12). The rate of recurrence is especially high in
female with high grade VUR (13,14). Gender as an
isolated variable is a poor predictor of clinical
outcome in an unselected series of primary VUR.
Although boys had a more severe pattern at a
baseline, girls had a greater risk of dysfunctional
voiding and recurrent UTI during follow up (14).

It is now evident that there is a sex difference in the
development of reflux nephropathy. In most males
with reflux nephropathy, the kidneys are
congenitally abnormal. In females, it is an acquired
condition, the most severe damage being sustained
by recurrent UTI (10). Endoscopic treatment is the
preferred treatment modality and it is found that
there is a direct relation between cure rate after
endoscopic treatment of grade III, IV and V and
severity of ureteral dilation. Other factors implied in
the endoscopic resolution of VUR include the
existence of voiding dysfunction, bilateral reflux
and renal damage detected by DMSA at the time of
diagnosis. Gender, age and number of infections
during follow up have to influence the probability of
cure of grade III and IV VUR treated with
suburethral injection of biocompatible substances

(15).
Aim of the study

The aim of this study is to describe the
characteristics of high grade vesicoureteric reflux in
Kurdish children with recurrent urinary tract
infections with special attention to the gender-
specific differences among the patients.

PATIENTS AND METHODS

In the period between June 2008 and September
2011, all the patients with high grade vesicoureteric
reflux (grade III, IV and V) in Heevi Teaching
Hospital in Duhok were studied. Their number was
117 cases. These cases were classified in terms of
sex, age, grade of VUR, unilateral/bilateral VUR
and the associated neurogenic bladder and
hydronephrosis. Comparison of proportion between
genders was assessed by statistical analysis of the
results using Chi square, P values and Odd ratios to
assess gender-specific differences.

RESULTS

A total sample of 117 patients were studied. Forty
four (37.61%) were male and 73 (62.39%) were
female. All of them had recurrent UTIs and were put
on prophylactic Nitrofurantoin.  In 59 cases
(50.42%), VUR was unilateral while in 58 cases
(49.58%) it was bilateral. The sex distribution is
shown in table (1).

Table (1): Sex distribution of unilateral and bilateral

VUR
Unilateral VUR Bilateral VUR
Male 23 (52.27%) 21 (47.73%)
Female 36 (49.32%) 37 (50.68%)

OR=1.12, P=0.04

This shows that male gender is significantly related
to unilateral VUR as compared to female. Among
the studied cases, grade III was found in 63 cases
(53.84%), grade IV was found in 42 cases (35.89%)
while grade V in 12 cases (10.25%). Table (2)
shows sex distribution of the grades.

Table (2): Sex distribution of the grades of VUR

Grade IIT Grade IV Grade V

Male 23(52.27%) | 15 (34.09%) | 6 (13.63%)

Female 40 (54.79%) | 27 (36.98%) | 6(8.21%)

For grade III, OR=1.03, for grade IV OR=0.96, for grade
V OR=1.73

This shows that male gender is significantly
associated with grades III and V rather than grade
IV. The age of patients at the time of the study was
classified into 3 age groups; less than 5 years (37
cases 31.62%) 5 to less than 10 years (49 cases
41.88%) and 10-15 years (31 cases 26.49%). The
sex distribution of these age groups is shown in
table (3).
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Table (3): Sex distribution of age groups of patients

with VUR
Less than 5 5 to less 10-15 years
years than 10
years
Male 17 (38.63%) | 15(34.09%) | 12(27.27%)
Female 19 (26.02%) | 34 (46.57%) | 20(27.39%)

For the first age group OR=2.02 while for the second and
third groups OR= 0.73 and 0.67 respectively. So the male
gender is significantly related with the age of less than 5
years

Among the cases studied, 36 (30.76%) had
associated abnormalities of urinary tract; 4 cases
(11.11%) had neurogenic bladder, 24 cases
(66.66%) had hydronephrosis and 8 cases (22.22%)
had both neurogenic bladder and hydronephrosis.
Table (4) shows the sex distribution of the
associated abnormalities.

Table (4): Sex distribution of the associated nerogenic
bladder and hydronephrosis

With Without
abnormalities abnormalities
Male 18 (40.9%) 26 (29.65%)
Female 18 (59.09%) 55 (75.35%)

OR=2.11 ,P=0.02

This shows that male gender is a significant risk
factor for the association with neurogenic bladder
and hydronephrosis.

DISCUSSION

In this study we found male:female ratio of 0.6:1
which shows significant predominance of female.
This ratio differs from what was found in other parts
of the world. In Spain male: female ratio was 2.9:1
in one study (15) and 1.25:1 in another (16). In the
United Kingdom, the ratio was much lower 0.28:1
(17), while in Sweden, one study found the ratio to
be 2.28:1 (18) and another found it 0.58:1 (13). A
study in France found male: female ratio to be
0.64:1 (19), which approximates the ratio in our
study. From this we can find a great variability in
sex ratio and this is mostly due to the variation in
the selection of patient samples.

Unilateral high grade VUR in our study is a bit
more common than the bilateral one 50.42% vs
49.58%. This is close to the results of a study done
in Bangladesh where the result was 53% vs 47%
(20), while greatly differs from a Swedish study
were the bilateral high grade VUR represented 70%
of cases (18) and a Spanish study which also
showed bilateral to be more common 55.6% vs
44.4% (15). Statistical analysis of our study
revealed that male gender is associated with
predominance of unilateral high grade VUR
(OR=1.12, P=0.04) while female gender is
associated with bilateral high grade VUR. This in
contrast to what was found in a Brazilian study

where gender was not significantly associated with
this aspect (14).

The severity of high grade VUR in our study varied
where the commonest grade is grade III (53.84%).
In a Swedish study the result was higher (62%) (13)
and even a higher result (72%) was found in a study
done in Bangladesh (20). Thus, generally grade III
VUR is more common than the higher grades.
Gender related analysis of the results showed
significant relation of the male gender to grades III
and V VUR (OR=1.03, 1.73 respectively) versus
predominance of grade IV in female. A similar
result was found by a Brazilian study (14), while no
significant sex difference in the predominance of
grade III VUR was found in a Spanish study (15).
Patients with age between 5 years and less than 10
years predominated in this study while in the study
done in Bangladesh the underfives predominated
(20) which mostly points to the delay in diagnosis of
VUR in our region. Male gender is significantly
related to high grade VUR in the age group of
underfives (OR=2.02) in contrast to the female
predominance in the older age groups indicating that
high grade VUR is earlier diagnosed in male
underfives in our region. A French study showed a
similar result (19), while a Spanish study showed
the contrary (16).

Neurogenic bladder and hydronephrosis were found
in 36 patients (30.76%). This is similar to what was
found in the studies done in France (19), Spain (17)
and Sweden (12) and this proves the importance of
the association of high grade VUR with these two
abnormalities. A gender-specific analysis shows the
strong relation of male gender to these abnormalities
and a similar relation was proved to be present in
other studies (14,15), while in another study female
gender was found related to these abnormalities
(16).

CONCLUSION

In this study, we concluded that high grade VUR is
more common in female. In males unilateral high
grade VUR 1is a bit more common while in female
bilateral high grade VUR predominates. Grade III is
more common than grades IV and V in the whole
studied population while both grade Il and V are
more common in male. Most affected patients aged
5-10 years while among uderfives males
predominated. Neurogenic bladder and
hydronephrosis were detected in 30.76% of cases
predominantly in male.
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ABSTRACT

A new and special physical mechanism for Synthesizing Gold Nano particles purely and directly was used to
deposit it directly on a bacteria surface to study the effect of the Gold particles in Nano scales on the bacterial
behavior according to the effect of antibiotic, pH and temperature on the bacteria and compare it to the effect of
the gold without using chemical methods or assisting agents (catalysis) in Synthesis of them. For this purpose, two
types of bacteria have been selected, gram negative Escherichia coli (E.coli), and gram positive Staphylococcus.
Twelve Types of antibiotics were used. Results shows that the bacterial susceptibility to antibiotics were changed
by Gold deposition, but each antibiotics had its manner of activity, on other hand the Gold deposition in Nano
scale decrease bacterial activities when grown in different pH value and temperature rates. Concluding that Gold
Nano particle have marked effect on bacteria without changing the size of the bacterial cell, and bacterial
sensitivity variable to each antibiotic particularly.
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INTRODUCTION

Modern researches are interested in materials that
have effective Nano scale such as Gold and Silver
because of their natural and chemical characteristic,
which led the researchers to investigate and study
these elements in a frame called Nano technology,
which have favorable applications in many fields
like medicine. El-Sayed received a National Medal
of Science in chemistry for his work in Nano
technology by treating skin cancer in laboratory
animals by using very small and ultramicroscopic
(Nano rods) bars of gold and Silver in finding
cancer cells and attaching to these cells then
applying low energy laser ray on the bars, which
become hot enough to destroy the diseased cells
without causing any damage to the healthy cells of
the body (1). The Nano technology researches
include all metalloids and crude materials, but Gold
and Silver have a medical property in which the
body cannot resist them when these Nano particles
penetrate the living cells easily. Many researches
used a Nano particles on different types of bacteria
and bounding it (2-4), so it’s used in treating and
diagnosing bacteria through specialized protein
agent that bind to the cell wall (selective interaction)
(5). Because Gold and Silver Nano particles have
the ability to breakdown the bacterial cell wall
revealing the poisoning effect of the Nano particles
on the bacteria such as E.coli and Staphylococcus
aureus through breaking down there cell wall (6).

Most of these studies that have been done in this
field are using the chemical methods as a solutions
to prepare Nano Gold particles through using
assisting agents which bind between the Gold Nano
particles and the bacteria, or synthesis of Gold Nano
particles by Using Leaf Extract of Tephrosia
purpurea (7).

The current study used a special physical
mechanism to synthesis Gold Nano particles purely
and directly and deposit it directly on the bacteria to
study the effect of the Gold particles in Nano scales
on the bacteria without using chemical methods or

assisting agents (catalysis) in Synthesis. The
susceptibility changes against antibiotics and
physiological environments such as pH and

temperature for two bacterial species were studied.
S.aureus representative of Gram positive and E.coli
for Gram negative.

MATERIALS AND METHODS

The bacterial isolates have been obtained from
laboratories of biology department, section of
Microbiology, college of science, university of
Mosul, in pure culture and retested to confirm its
purity and cultural characteristics. The deposition of
Gold Nano particles on bacteria is performed, by
using cold plasma deposition device (Sample
Preparation System, Quorum Technology, made in
UK. Model:Q150R, for different deposition
thickness (1 to 15 nm) with limited pressure which

the devise works at it (1x10™' mBar) and constant
depositing current.

Drop of recently growing bacteria in nutrient broth
(CFU/ml) Loaded on small Petri dish (3.5X1.2 c¢cm)
in aseptic condition, the dish placed in the
depositing device. So that the Gold Nano particles
deposit on it in different circumstances.

The bacteria that filmed with Gold nanoparticles
were swapped by sterilized cotton swap and
inoculated in nutrient broth, the growth of bacteria
was judged by turbidity after incubation at 37C for
24hrs.

The susceptibility of examined bacteria for
antibiotics were tested according to NCCLS (8).
Table (1) shows the antibiotics and their
concentrations.
Table (1) : Antibiotics
No Name Symbol Concentration
1 AMOXICILLIN AX 25 mcg
2 | Ampicillin/oxacillin APX (25/5) meg
3 CARBENICILLIN PY 25 meg
4 CEFOTAXIME CTX 10 mcg
5 CEFTRIAXONE CRO 10 mcg
6 CEPHALOTHIN KF 30 meg
7 IMIPENEM IPM 10 mcg
8 METHICILLIN ME 10 mcg
9 OXACILLIN (0,4 10 mcg
10 | PENICILLIN G PY 10U
11 | PIPERACILLN PRL 30 meg
12 | Vancomycin VA 10 meg

The test organisms were screened against 12
antibiotics, before and after deposition of Gold nano
particles, according to NCCLS Document M100-
S17 (8).

The sizes of the zones of inhibition were
interpreted by referring to standards of the NCCLS
M100-S17. The organisms were reported as either
susceptible or resistant to the agents that have been
tested. In order to investigate the effects of pH value
and temperature rates turbidity test were used.
Table (2).

Table (2): The effects of pH and tempreture

Group Temp./ C° pH
1 37 3
2 37 9
3 37 7
4 45 7
5 45 7
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Then, the tubes are placed in the incubator for 24h.
Measuring bacterial growth rate through turbidity
degree of the medium, which is measured by using
visible spectroscopy (Libra S4-seril No. 114908 -
manufactured by Biochrom Ltd, Cambering CB4
OFJ England), from its absorption rate the growth
rate is measured and the results are compared. All
used culture mediums are production of (Lab M
Limited 1 Quest Park, Moss Hall Road, Heywood,
Lancashire BL9 71J, United Kingdom) company.

Sputter Coating:

Deposition of Gold Nano particles on bacteria by
using a device made for preparing samples in form
of metal slide with Nano size by cold plasma
deposition system in the presence of Argon gas, in
which Nano particles is generated and placed on the
target as shown in figure(1).
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Figure (1): deposition chamber

The system composed of a cylinder vacuum room
contain two vertical electrical electrodes the upper
electrode covered by a layer of pure Gold sheet
which represent the cathode electrode, and the lower
electrode represent the anode electrode. When
applying potential between these two electrodes the
inert Argon gas (heavy atoms) is entered to the
vacuum room become ionized to produce cold
plasma. The Argon ions accelerated toward the Gold
sheet and by hitting it, Gold atoms ejected to deposit
on to the surface of bacteria within coating unit. A
major disadvantage of simple sputter coaters is the
excessive amount of heat generated in the sample.
To overcome this problem, permanent magnets are
utilized to deflect the high energy electrons
generated in the glow discharge away from the
sample. The magnetic lines of force cause enclosed
loops at the cathode surface, increasing the
interaction path length of the high energy electrons
in the discharge (13). Deflection and retardation of
electrons result in increased ion yield and sputtering
efficiency. The bacteria is placed in a dish between
the two electrodes as a target for Gold atoms to
deposit on it, at room temperature in low plasma

current (50 mA) in order to form well regulated
Gold grains in Nano scale. The thickness of
deposited Gold atoms can be measured by using
specialized crystal detector in Nano scale, called
Film Thickness Monitor (FTM). This device is
made to measure and control deposition thickness
from 1 to 2000 nm (Quorum Technology).

RESULTS AND DISCUSSION

Gold particles have been deposited on two types of
recently grown bacteria by cold plasma in different
Nano scales from (I to 15 nm), under
pressure(1x10" mBar ), and to test the effect of the
Gold particles on the bacteria, sensitivity change of
bacteria against antibiotics is used, for this purpose
12 types of antibiotics is used as we mentioned
previously, and observed the bacteria grows at three
specific temperature degrees ( 4, 37 ,45 C° ) and
three specific pH rates (3,7 .9).

Antibiotic test:

It has been noted that sensitivity of the 12
antibiotics to the bacteria Staphylococcus aureus
after deposition of Gold Nano particles revealed
different behavior, generally its divided to three
group according to how its change inhibition zone
with increasing Gold deposition thickness on the
bacteria, first group includes (AX, KF , PRL , PY )
second group includes (OX , P, AX , ME ) and
third group includes (IPM , VA, CTX , CRO).

In figure (2), the inhibition zone area of the first
antibiotic group increased by increasing Gold
deposition thickness. The inhibition zone area of
the third antibiotic group decrease by increasing
gold deposition thickness as in figure (3).

Staphylocaceus oureus
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Figure (2): change in sensitivity of Staphylococcus
aureus with first antibiotic group by increasing Gold
deposition thickness
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Figure (3): change in sensitivity of Staphylococcus
aureus with third antibiotic group by increasing Gold
deposition thickness

For the sensitivity of E-coli bacteria of three types
of antibiotics only (IPM, CTX, CRO) and the
resistance of the other (9) antibiotics, the activity of
the bacteria did not changed by the other 9
antibiotic after deposition of Gold. As shown in
figure (4) in which inhibition zone area of (IPM,
CTX, CRO) antibiotics increased by increasing
Gold deposition thickness from (1 to 6 nm) then
decreased from (9 to 15 nm).
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Figure (4): change in sensitivity of E-coli with
antibiotics by increasing Gold deposition thickness

The reason of this bacterial behavior may due to the
existence of Nano Gold particles across the
negatively charged cell wall to the cell or the
attachment of the particles to the cell wall that
change the reactions of the antibiotics to the
bacteria due to changes in the cell wall composition
(10), this factor appear according to the type of
antibiotic used so the effect of any antibiotic must
be studied on many types of bacteria after
deposition of the particles as a result of a chemical
reaction between the antibiotic and the bacterial cell
wall on the other hand the chemical composition of
the antibiotic and presence of subgroups such as
presence of Sulfate and Nitrogen that combined
with Gold (14).

Bacterial resistance to heavy metals (Au) (appeared
sometimes) is due to some genes on plasmed DNA
where there is a relationship between resistance to
antibiotics and heavy metals as in reference (15).
Figure (5) shows changes in inhibition zone of the
antibiotics of the three groups with four situation of
Staphylococcus —aureus circumstances (control,
bacteria under vacuum condition, bacteria under
gold deposition circumstances, and deposition of
Gold on bacteria with thickness 9nm) the effect of
Gold deposition on bacteria is obvious when
compared with the control, and the other two
situations have effect on the bacteria but we do not
mention its effect on bacteria at Gold deposition in
different scales because the pressure and deposition
circumstances in terms of waves and presence of
Argon gas is stable (constant) during deposition
process .Generally, Gold Nano particles deposition
lead to slightly decreasing bacterial activity as a
result of attachment or entrance of Gold particles to
negatively charged cell wall that lead to decreasing
potency of the cell wall for the transmission of
substances between the bacterial cell and its
surrounding.
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Figure (5): changes in inhibition zone of the antibiotics
of the three groups with four situations of
Staphylococcus aureus circumstances

Figure (6) shows change in inhibition zone of the
antibiotics on E-coli for circumstances control and
deposition of Gold atoms. We note that Gold Nano
particles deposition lead to slightly decreasing E-
coli activity as a result of close encounter of Gold
particles to negatively charged cell wall that lead to
decreasing potency of the cell wall for the
transmission of substances between the bacterial cell
and its surrounding (16). This observation
agreement with Chatterjee, which showed that the
Gold Nano particle nontoxic nature on E. coli.
Chatterjee noted the length of E-coli increase when
add gold and iron oxide Nano particles (17). But in
this research the size of E-coli not changes because
of adding the Gold atoms is done directly without
using any chemical agents as shown in figure(7).
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Figure (6): changes in inhibition zone of the antibiotics
for E-coli by deposition of Gold Nano layer

A

Figure (7): E-coli bacteria a-before gold Nano layer
deposition b-after gold Nano layer deposition (9 nm).
(Magnification, 100X).

pH test:

After gold deposition on bacteria that have been
grown in three different pH rates, acidic, neutral,
alkaline (3,7,9).

From figure (8) we note that they grow best at pH
degree 7, also we note that when the deposition
thickness increased, the absorption (representing
bacteria growth) decreased. The bacterial growth is
decreased means the Gold decrease the bacterial
activity as a result of attachment or entrance of
Gold particles to negatively charged cell wall (18),
and decreasing potency of the cell wall for the
transmission of substances between the bacterial cell
and its surrounding (19).
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Figure (8): growth of E-coli in different pH rate and
Gold deposition

Temperature test:

The effect of grown temperature was also studied in
three different temperature degrees (4 , 37 and 45
C%. Figures (9 and 10) of both types of bacteria
revealed that the best grow was at 37 C°, also that
increasing the deposition thickness may result in
decreasing absorption, i.e. the decrease of the
bacterial activity.
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Figure (9): growth of Staphylococcus aureus in
different temperature and Gold deposition
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Figure (10): growth of E-coli in different temperature
and Gold deposition

CONCLUSION

Plasma sputter coating could be used as a special
physical mechanism to Synthesis Gold Nano
particles purely and directly and deposit it directly
on some bacteria’s surface to study the effect of the
Gold particles in Nano scales on the bacteria
without using chemical methods or assisting agents
( catalysis ) in Synthesizing them. This Nano layer
yields changes in bacteria’s growing activity
according to some applied physical parameters.
Gold Nano particle have marked effect on bacteria
without changing the size of the bacterial cell, and
bacteria sensitivity change to each antibiotic
particularly.
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Fabrication and testing of CuS nanofilm as ammonia gas sensor
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ABSTRACT

Copper sulfide (CuS) thin films were prepared by Successive lonic Layer and Reaction (SILAR)
method from solution of CuCl, and Na,S on the glass substrate heated at 45°C . The films were
characterized by X-ray diffraction (XRD). The crystallite size was evaluated to be (93.5) nm by using
the Scherer’s equation. Atomic force microscope (AFM) was taken to examine the surface morphology
of CuS films .These films were tested in ammonia ( NHj3) gas at room  temperature. The sensitivity
was 95% after 55 sec form exposed to NH; gas. The response and recovery time are (10) sec and (80)
receptivity.

Key words: Cus, gas sensor.
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INTRODUCTION

Copper sulfides, commonly formulated as CuxS (1<
x <2), are known as attractive materials due to their
interesting  properties and wide application
potentials (1). In recent years, thin films of CuS
have attracted much attention for the photovoltaic
applications due to the high absorption coefficient
(2,3) and high conductivity. In search of new semi-
conducting materials for solar energy conversion
through photoelectron chemical cells, metal
chalcogenide thin films are increasingly studied.
Thin films have been prepared by various
techniques such as spray pyrolysis (4), pulsed laser
deposition (5), vacuum evaporation (5), electro-
deposition method (6), electron beam evaporation
(7), and chemical bath deposition (8). The
constituent elements are inexpensive, ecasy to
prepare and its necessary vessels can be found in an
ordinary chemistry laboratory. Therefore, the
SILAR method has many advantages over others
used to grow semiconductor thin films. Nontoxic
and abundant in nature leading to the development
of devices that are environmentally safe and have
public acceptability.

Semiconductors are used as gas sensors based
on the principle of the variability of resistivity
of metal when exposed to these gases (9).
These properties can be utilized to detect
No,,H,,C0,,0, and NHj,etc. (10, 11). Since the
last decade there has been a great deal of
interest in the preparation of inexpensive thin
films of CuS .This is because copper sulfide
based thin films with large band gap ( Eg>2 eV
) n-type  semiconductors are attractive from
the scientific and technological point of view
(12). Some recent studies on the sensing
properties of pure nano crystalline CuS thin
films toward H,S,H,and NH; (13) seemed to
contradict the general trend that higher
sensitivity is to be expected for smaller crystals
, and it was, therefore, concluded that small
size of crystals was an essential but not
sufficient condition for the achievement of
maximum gas sensitivity and fast response.

In this paper, we report the synthesis of CuS
films by SILAR method and study the physical
and sensing to ammonia gas properties of these
films.

MATERIALS AND METHODS

Copper sulfide (CuS) thin films were prepared by
Successive lonic Layer And Reaction (SILAR)
method from solution of CuCl, and Na,S on the
glass substrate heated at 45°C.

A detailed procedure of this technique which used
for thin film growth has been reported (14).
Different molarities (0.03 M and 0.06 M) of
solutions of CuCl, (cation) have been used, while,
the anionic solution was freshly prepared from

sodium sulfide (Na,S). The cationic and anionic
precursor solutions characteristics: adsorption,
reaction and rinsing times were detailed in literature
for these thin films (15). One SILAR cycle
contained four steps:

(a) The substrate was immersed into first reaction
containing the aqueous (CuCl,) cation precursor.

(b) Rinsed with water at 80°C.

(c) Immersed into the Na,S anion solution.

(d) Rinsed with water at 80°C

The deposited films were subsequently annealed in
air at 300°C for 45 minutes. Films thicknesses
which determined by (MINITEST — 3000) devices
were 0.55 um and 0.82 pm for the solution

molarities of 0.03 and 0.06M respectively.
X-Ray diffraction (XRD)

The X-ray diffraction (XRD) of CuS thin film with
different molarity 0.03M and 0.06 M are displayed
in figures (1.a, b) The films showed only the CuS
phase with a strong (103) preferred orientation.

The patterns appear the presence of traces of other
phases along with predominant CuS phase. The
intense and sharp peaks in the X-ray diffraction
pattern reveal the crystalline of the films, which also
confirm the stoichiometric nature of the CuS films.
The degree of crystallization in the film was
improved by a sufficient thermal crystallization (300
C). The intensity of the peaks is found to decrease
with less molarity (0.03 M) which means that the
crystalline nature of the film is decreased.
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Figure (1: a and b) XRD patterns of CuS thin films
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Grain size was calculated by compensation values
that were obtained from the X-ray diffraction results
of the previous figures in the equation of Sherrer

(1:

D = 0.941 /(B ¢0S0) ............ 1)

Where B is the FWHM intensity in radians. The
mean size of Crystallization -calculated using
Scherrer formula for 0.03M and 0.06M of CusS is
found to be 93.5nm and 121.5 nm.

Atomic Force Microscope (AFM)

Typical AFM images for CuS films with two
different molarities which were taken to support the
XRD observations. Figure (2a,b) shows the surface
topography of the deposited films. The film 0.06 M
of precursor solution have particle size about (120
nm) while the film of 0.03M have a particle size of
(90 nm) . The size of the grains increased as the
morality of the precursor solution increases In
general, the grain size depends on the chemical
composition of the starting solution and the post
annealing process.
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Figure (2a,b): the surface topography of the deposited films

RESULTS AND DISCUSSION
Sensing properties:

To improve the gas- sensing properties, it is
necessary to prepare very thin sensing layers with
high surface to volume ratio. In the large number of
grains which leads to high porosity and large

effective surface area available for adsorption of gas
species.

When reducing gas ammonia (NH3) adsorbed on the
CuS surface .The surface resistivity will increase
due to decreasing the charge carriers (hole) by
reducing gas.

The sensitivity of CuS for ammonia gas has been
calculated according to the following equation is
shown in Figure (3).

S= (Rgas “Rair)/Ryir X100%  «eeeeannnnnnnnnnene 2)

For NH; gas, the response was observed to increase
with time and read the maximum about 95% after
55 sec from exposed to ammonia gas. After that, the
gas sensitivity decreases with increasing time. The
observed increase and decrease in the sensitivity
indicates the adsorption and desorption phenomenon
of the gas.

The response time was defined as the time taken for
sensor to attain 90% of maximum change in
resistance or conductance upon exposure to
ammonia gas .While, the time taken by the sensors
to get back 90% of original resistance or
conductance is the recovery time (16).
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Figure (3): Variation of sensitivity with time of CuS
thin film for ammonia and 10 bias volt.

The typical charge in response with time
measurement of the CuS thin film sensors are
shown in figure (4).
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Figure (4): Response and recovery times of the CuS
film exposed to ammonia gas
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The response time is approximately 10 sec after the
sensor comes in contact with ammonia gas. While,
the recovery is obtained just by removing the
chamber and it was 80 sec.

CONCLUSION

We have successfully prepared CuS films by
Successive lonic Layer and Reaction (SILAR)
method from solution of CuCl, and Na,S on the
glass substrate. The resulting CuS films were
characterized by XRD measurements and AFM. The
maximum sensitivity about 95% was obtained after
55 sec. from exposed to ammonia gas. The results of
the ammonia sensing studies reveal that the CuS
films prepared by (SILAR) method are a suitable
material for the fabrication of the ammonia sensor.
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The Study of properties of AFM image of CdTe thin films using FCM and
Marker-Controlled Watershed Segmentation
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ABSTRACT

The aims of the present work are to study the atomic force microscopy ( AFM ) images of Cadmium Tellurid
(CdTe) thin films and to calculate the grain size. Image processing techniques have been applied to AFM images
(Fuzzy C-means -FCM- and Marker-Controlled Watershed segmentation).

Grain size was calculated by applying FCM method directly on thin films prepared, and calculated by applying
Marker-Controlled Watershed segmentation with FCM method. The present experimental results were compared
with that obtained originally from AFM images.

Key words: CdTe thin films, AFM images, Fuzzy C-means, Marker-Controlled Watershed Segmentation, grain
size
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INTRODUCTION

Thin films of II-VI semiconductors are currently
used in many semiconductor devices such as photo-
electrochemical cells, field effect transistors,
detectors, photodiodes, photoconductors and
photovoltaic solar cells (1). Cadmium telluride
(CdTe) is an important group II-VI semiconductor
with a direct band gap about 1.5 eV at 300K, and it
is a good absorber for sunlight with high optical
absorption coefficient (o >10*m™) i.e., less than the
optical absorption edge) (2). Among variety of
CdTe thin film preparation techniques, thermal
evaporation is the only method which gives
contradictory results compared to other techniques,
which was understood from early works (3,4). Both
p-type and n-type CdTe intrinsic semiconductor can
be deposited by means of this technique, by varying
the deposition parameters.

Digital Image Processing

Low cost high computational power
microcomputers and digital cameras, image
digitizers and processing boards allowed a major
development of image processing and its
applications (5).

Digital image processing can be successfully
applied to different types of microscopy’ images but
also together with other characterization methods
like micro topography spectroscopy or lifetime
measurements (6).

The interest of the application of image processing
in surface science seems obvious. Dependent on the
scale, direct or indirect visual evaluation of the
surface’ structure is always sought. In micro and
nano science and technology this is also true.

In some materials, it can be difficult to reveal the
grains by conventional grain size analysis where it
complications arise when the grain size are
indistinct or incomplete. It is possible that the
etchant has not attacked these boundaries because
they are low angle boundaries or they do not have
small particles decorating them. In this case,
conventional mean linear intercept measurements
would overestimate the grain size because some
grains would be combined together and appear to be
larger than they really are (7).

Digital Image Definition:

A digital image I[m, 1] described in a 2D discrete

space is derived from an analog image I(x,y) in a
2D continuous space through a sampling process
that is frequently referred to as digitization (5).

The 2D continuous image I(x,y) is divided into N
rows and M columns. The intersection of a row and
a column is termed a picture element, pixel, or pel..

The value assigned to the integer coordinates [l

;m]with { 1=0, 1,2, ..., M-1} and {I=0, 1, 2, ...,

N-1} is I[] ,m]. In fact, in most cases a(x,y)-which

we might consider to be the physical signal that
impinges on the face of a 2D sensor- is actually a
function of many variables including depth, color,
and time (5).

100) .. .. I0OM-]
M O M
I(x,y)= M o M
I(N-1,0) IN-LM-1)

The value assigned to every pixel is the average
brightness in the pixel rounded to the nearest integer
value. The process of representing the amplitude of
the 2D signal at a given coordinate as an integer
value with different gray levels is usually referred to
as amplitude quantization or simply quantization

®).
Fuzzy C-Means Segmentation:

Whilst the conventional FCM algorithm works well
on noise-free images, it is very sensitive to local
irregularities, which occur very often in real images.
This sensitivity is due to the absence of
consideration of the spatial context of each pixel. In
[9], Ahmed et al. modify the original objective
function by adding a penalty term that allows the
memberships of each pixel to be influenced by its
neighborhood. The new objective function is
defined as:

1
ps=jm%2iure2uxr—mn= e

f=1 i=1 reMy

Where Ny is the cardinality of Ny which stands for
the set of neighbors in a window around the pixel xy.

The balance parameter £ allows controlling the

effect of neighboring terms. However, computing
the neighboring terms in each iteration is
computationally expensive. Moreover, tuning o is
not easy, because a slight variation of a produces
very different segmentations. This algoritm is
denoted FCM in the sequel.

In (10), the authors proposed another objective
function  where the relationship  between
neighboring pixels is taken into account. The usual
Euclidean distance between pixels and centers by a
weighted mean distance of the pixel and its
neighbors to each center is taken. However, here
again, in each iteration, all the pixels of the image
are considered, leading to a large computation time.
In (11), the authors propose to reduce the
computation time of the solutions derived from (2)
by computing in advance the mean value of the
pixel within :

()
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1 ¢
Jor = Jmtoc ) Y ul%e— VI (3)

f=1 i=1

Where E is the mean of neighboring pixels in the
window around Xx; Additionally, they propose
another objective function Jg, where X.l:-is the

median value of the neighboring pixels. Then, they
introduce the use of kernel-induced distances
instead of the usual Euclidean one.

Fuzzy C-Means Clustering Algorithm:

This algorithm works by assigning membership to
each data point corresponding to each cluster center
on the basis of distance between the cluster center
and the data point. More the data is near to the
cluster center more is its membership towards the
particular cluster center. Clearly, summation of
membership of each data point should be equal to
one. This method is frequently used in pattern
recognition. It is based on minimization of the
following objective function:

= f=1ch=1(|'Lij)m‘|xl - Cj"‘ 12 BRI )

where m is any real number greater than 1, u;; is the
degree of membership ofx;in the clusterj, x;is
the ith of d-dimensional measured data, ¢; is the d-
dimension center of the cluster, and ||*|| is any norm
expressing the similarity between any measured data
and the center.

Fuzzy partitioning is carried out through an iterative
optimization of the objective function shown above,
with the update of membership u;and the cluster
centers ¢; by:

Hij = f . e w (3)
5e (||~rr¢'|| )”H

N m
_ di=1Hiji
.o (6)

C.- p—
N m
D > YL

4

This iteration will stop when:

(k+1) _ (e+1)
ij [ %]

<5

—

where [ is a termination criterion between 0 and 1,
whereas k are the iteration steps. This procedure
converges to a local minimum or a saddle point
of J,,. figure (1).

Figure (1): Result of FCM clustering (13)

Marker-Controlled Watershed Segmentation

Separating touching objects in an image is one of
the more difficult image processing operations. The
watershed transform 1is often applied to this
problem. The watershed transform finds "catchment
basins" and "watershed ridge lines" in an image by
treating it as a surface where light pixels are high
and dark pixels are low (15).

Segmentation using the watershed transforms works
better if you can identify, or "mark," foreground
objects and background locations. Figure (2).
Marker-controlled watershed segmentation follows
this basic procedure:

1. Compute a segmentation function. This is an
image whose dark regions are the objects you are
trying to segment.

2. Compute foreground markers. These are
connected blobs of pixels within each of the objects.
3. Compute background markers. These are pixels
that are not part of any object.

4. Modify the segmentation function so that it only
has minima at the foreground and background
marker locations.

5. Compute the watershed transform of the modified
segmentation function.
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Figure (2): The image on the left represents the type of
result obtained from the thresholding of classical
images where Watershed segmentation is efficient.
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Statistics

In image processing it is quite common to use
simple statistical descriptions of images and sub-
images. The notion of a statistic is intimately
connected to the concept of a probability
distribution, generally the distribution of signal
amplitudes.

For a given region-which could conceivably be an
entire image-we can define the probability
distribution function of the brightness in that region
and the probability density function of the
brightness in that region. We will assume in the
discussion that follows that we are dealing with a
digitized image I [1, m]. (14).

Statistical Operations:

Mean: The average of a values by:

o 1 m s
X:Zﬂj—ﬂl(l’ﬁ_._ga)
1*m

where I(i,j) Image element, (1, m) dimensions of the
image can be of the same equation (7a) calculate the
rate of colors {red (R), blue (B) green (G)} as
follows:

' l*m

i: one of the three colors (R, B and G).

Standard deviation: The standard deviation ( @), is
a statistical measure of the precision for a series of
repetitive measurements. The advantage of using &

to quote uncertainty in a result is: that it has the
same units as the mean value. It is calculated from:

1 ~
zrf(l(i, H-XP .®
my

Variance: Average total square deviations of the
values from the middle of the arithmetic:

) 1

ii( 1(i,3)-X) ...(9)

Energy :Energy is used to describe a measure of
"information" when formulating an operation under
a probability framework. Average energy E, in each
signal was then calculated:

N

=) M. (10

I=1

where py( ]) is the intensity of the filtered pixel in the

I" image for filter b divided by its mean value

and N is the total number of images.

Homogeneity: We can calculate it from the
following equation:

I1(i, J}

1+ |i—- - (1)

Homogeneity = Z

Round object: Are intended to calculate the area of
regions which are separated (in one of ways
segmentation) which is the important areas in the
study (ROI) can thus calculate the perimeter and
diameter using the functions in MATLAB. So area
can be calculated from the equation:

I ):{] if Ii,j)=1" objectnumber _

0 otherwise

Then calculate the area of the n regions or one
region by the equation:

N M
=S 169, 4, =YD L(ij)...a»
xecell i=1 j:]
And we can calculate Object Perimeter by counting
the number of pixels that belongs to the edge of the

region and as follows:

Z I(x) ... (14)

x € edge

and R = .. 15)
o A »
Where R, is Round Objects

METHODS AND APPLICATIONS

CdTe films were obtained on glass substrates from
CdTe alloy which is prepared by fusing the mixture
of the appropriate quantities of the elements of high
purity (99.999 %) in evacuated fused quartz
ampoules at 1073 K. The ampoules were kept at this
temperature for 8 hours from the optimum
temperature, then the ampoules quenched rapidly in
cold water.

These films were prepared by Edward E306A
vacuum system under high vacuum of about 10-
Smbar on 7059 corning glass slides substrate kept at
room temperature. Molybdenum boat has been used
as a source. Before the deposition on glass
substrates, they cleaned ultrasonically with acetone,
deionized water, and finally dried by air blower. The
CdTe films prepared with different thicknesses 400
+ 20, 500 £ 20, 600 = 20 and 1000 + 20 nm. The
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prepared CdTe film thickness was measured using a
Profilometer.

The CdTe films was annealed at two annealing
temperatures Ta (373 and 473) through 30 min.
Surface morphology of the deposited films was
observed using atomic force microscopy (AFM).
The implementation of image processing algorithms
is to extract some the important statistics in the
AFM images of thin film.

Digital Image Processing Analysis:

Current section includes presentation and discussion
of the results of image processing by using the
program (Matlab2012) for CdTe thin films, with
different thickness, annealing and their impact on
the porous surfaces of these thin films, and the most
important conclusions that have been reached.

FCM and Watershed Flowcharts:

Figure (3) shows the Flowcharts of FCM and
Marker-Controlled Watershed methods that were
using in present paper.

FCM Segmentation:

This program illustrates the Fuzzy c-means
segmentation of an AFM image at figure (4). Where
the program converts an input image into two
segments using Fuzzy k-means algorithm. This
program can be generalized to get "n" segments
from an image by means of slightly modifying the
given code.

RESULTS AND DISCUSSION

Figure (5) shows Stages Watershed Segmentation
technique application on AFM images of CdTe thin
films deposited at room temperature and annealed at
two annealing temperatures (373 and 473) K. We
applied Fuzzy C-Means clustering algorithm on
output images from Watershed Segmentation

technique as shown in Figure (6). And them can be
extracted some the important statistics such as mean
intensity, area of grain, perimeter of grain,
roundness, energy and homogeneity.

In this method also we found from Table (1)
increase the grain size with increased thickness,
annealing and substrate temperature.

From the Table (1), we note that the grain size
increases with increasing the film thickness, and
annealing temperatures.

Comparing the results of calculating the grain size
by image processing techniques with the results that
we have obtained from atomic force microscopy
(AFM) instrument in (2D) of the CdTe surface as a
function of the film thickness and temperature as
deposited at room temperature of 300 K are
indicated in Figure (7) respectively. We found in all
techniques a linear increase with annealing
temperature, and thickness, but we note that the
results of the AFM and image processing techniques
be close with some differences. The differences in
grain size between two techniques are attributed to
sampling deficiencies in earlier methods, that's
where in some materials, it can be difficult to reveal
the grains by conventional grain size analysis where
it complications arise when the grain size are
indistinct or incomplete. It is possible that the
etchant has not attacked these boundaries because
they are low angle boundaries or they do not have
small particles decorating them. In this case,
conventional mean linear intercept measurements
would overestimate the grain size because some
grains would be combined together and appear to be
larger than they really are. The new techniques offer
the advantages of greater accuracy and the ability to
determine  individual components of the
microstructure, which have important applications
in thin film analysis.
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Figure (4): The interface of FCM software to calculate the grain size average by using AFM images (a) 2D (b) 3D

Table (1): the results of grain size average of CdTe thin films deposited at room temperature and annealed (T, ) at two
temperatures by Fuzzy c-means segmentation

Average Grin size (nm)
Thickness Ta By AFM Technique By Fuzzy c-means FCM and Marker-Controlled

(nm) (K) segmentation ‘Watershed methods
2D 2D 2D
as deposited 60.83 56.5 553
400 373 63.98 60.7 58.4
473 69.86 63.4 62.8
as deposited 76.29 7.7 70.7
500 373 76.35 732 71.9
473 77.22 76.4 74.7
as deposited 82.74 775 76.7
600 373 86.24 316 793
473 90.45 Q4 338
as deposited 90.03 84.5 83.5
1000 373 92.33 86.5 82.5
473 95.64 913 91.3
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Figure (5): Stages of the application of the Watershed Segmentation technique on AFM images of CdTe thin films deposited at room temperature with thickness
400nm, (a) as deposited (b) annealing at 373K (C) annealing at473K
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Table (2) shows the some statistics extracted from
those images such as mean intensity, area of grain
size, perimeter of grain, roundness, energy, and
homogeneity. We can see from this Table that the
grain area, grain perimeter increase with increasing
thickness and annealing temperature these results
attributed to the increase of the grain size. We note
that the roundness decrease slightly with increasing
annealing temperature for each thickness, while the
roundness increases with increasing thickness of
the films, this means that asymmetric grain growth
with increasing the annealing temperature i.e.,
spherical grains at room temperature to elongated
needle/rod shaped grains at high temperatures were
observed from microscopic images and become
more symmetric with increasing thickness. Our

results are in a good agreement with the result
obtained by Chowdhury et al. (16).  Also we note
from table (2) that the energy of the image
increases with increasing thickness of the films,
while the homogeneity of the image increases
slightly with increasing annealing temperature for
each film, and generally decreases with increasing
films thickness, which indicates the improvement
of the distribution of information in the image.
Thus improve the quality of the image after
annealing, but upon increase thickness lose
homogeneity. This may be due to the increase grain
size of the films.

Table (2): Mean intensity, Area, Perimeter, Roundness, Energy, Homogeneity of CdTe thin films deposited at room
temperature and annealed (T,) at two temperatures

t 8 g % =) § Homogeneity
(i) Ta (K) é) § ,g \g/ g Energy
= L S

as deposited 111.23 70.1 0.788 0.00107 0.0188

400 373 116.11 75.9 0.769 0.00112 0.0190

473 120.79 83.5 0.752 0.00114 0.0193

as deposited 123.20 88.3 0.800 0.00131 0.0159

500 373 130.00 89.9 0.799 0.00142 0.0160

473 133.24 93.8 0.796 0.00142 0.0163

as deposited 139.27 92.7 0.827 0.00154 0.0148

600 373 140.23 96.9 0.818 0.00155 0.0150

473 141.23 104.1 0.804 0.00160 0.0155

as deposited 145.23 99 0.843 0.00167 0.0140

1000 373 146.30 98.3 0.839 0.00167 0.0142

473 146.52 105.3 0.820 0.00170 0.0142
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Effect of Lactobacillus acidophilus in immune response to Infections Bursal

disease and Newcastle disease vaccines in broilers exposed to heat stress
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College of Veterinary Medicine / Baghdad University / Republic of Iraq

ABSTRACT

The present study was conducted to investigate the effect of Lactobacillus bacteria on the immune response in vaccinated broiler
chicks under stressful environmental conditions. For this purpose, 180 broiler chicks (day-old) were randomly divided into 2
rooms [(90 chicks for each room were separated to 3 groups), each group contains 30 chicks]. The first room was exposed to heat
stress (38-40 C) on 3 weeks old for a period of 10 days for 3 hours daily: first group (G1) received Lactobacillus acidophilus
1x108 cfu ml" via crop inoculation one day old; the second group (G2) received the same dose for G1 but at three weeks of age;
third group (G3) was considered the control group (without any treatment). The second room also divided into 3 groups (G4, G5
and G6). This room was kept under natural condition; G4 received L. acidophilus 1x10% cfu ml" via crop inoculation one day
old; G5 received the same dose for G4 but at three weeks of age; G6 was considered the control group. G1, G2, G4 and G5 were
immunized against Newcastle (ND) and Infections Bursal (IBD) diseases on 14 and 16 days old respectively. Antibody titers
against Newcastle, and IBD were measured by ELISA after 48, 120 and 240 hours for all treated groups. Bursal index, spleen
index, Hetrophil:lymphocyte ratio (H/L ratio) and histopathological changes of lymphoid organs. were also examined. Results
showed high level of antibody titer against IBD in G1, G5 and G4. In contrast, antibody titer was significantly higher (P<0.05)
against Newcastle disease in G1 and G4. Bursal index showed significant increased in G4 and G5 compared with other groups.
In contrast, spleen index exhibited significant increased (P<0.05) in G5 after 48 hours of heat stress exposure in comparison
with other groups, while G1, G2, G4 and G5 were significantly increased (P<0.05) after 120 and 240 hours of heat stress
exposure compared to control groups (G3, G6). H/L ratio registered significantly increased (P<0.05) after 48, 120 and 2400
hours of heat stress exposure. Histopathological changes revealed sever depletion of lymphocytes the bursa of fabricia in G2 and
G3; spleen showed lymphocytes depletion with hemorrhage and congestion. In contrast, G4 and G5 exhibited depletion of
lymphocytes in both bursa of fabricia and spleen tissues. In conclusion, the results indicated that Lactobacillus under natural and
stressful conditions could induce favorable influences on immune responses under heat stress to give it at one day of age or at 3
weeks of age.

Keywords: Lactobacillus acidophilus, Bursal disease, Newcastle disease
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INTRODUCTION

The control of infections and the enhancement of
life performance through anon-antibiotic approach
are urgently required because increase in microbial
resistance to antibiotics and residues in chicken
meat products can be harmful to consumers,
probiotics have been used in poultry management
not only to enhance production performance (1-3)
and to reduce mortality (4) but also to develop and
stimulate the immune response (3,5). The
manipulation of gut microbial via the administration
of probiotics influences the development of the
immune response (6). In poultry, the probiotics can
modulate the systemic antibody response changes in
haematological and cholesterol profiles. Probiotic
microorganism (nonpathogenic bacteria and / or
yeast) are one of the alternatives for growth
promotion in poultry (9,10). The bacteria are most
often used as probiotics are lactobacilli and
bifidobacteria although other groups are also
represented (11). Immediately prior and during
transportation birds may exposed to a wide range of
potential stressors, these include catching, handling,
loading, motion, acceleration, impact (12) and heat
stress, bad ventilation and diseases, so these stress
factors effects on the intestinal microbial balance
(13). The live microorganisms (probiotics), which,
when administered in adequate amounts, confer a
health benefit on the host through improvements to
the intestinal microbial balance (14) and that
improve immunity, productive performance and
mortality of broiler in the stressed environmental
condition (15). The present study, for statement the
affecting used the probiotics on the immune
response of broiler chicks to infectious bursal
disease and Newecastle disease vaccines in heat
stress or in the stressed environmental condition.
The outcome of current study would be helpful to
know which perfect age that can give the probiotics
to improving the immune response in the broiler
chicks in the heat stress.

MATERIALS AND METHODS

Poultry house:

The experiment was done in poultry house of
pathology and avian diseases at the college of
veterinary medicine / Baghdad University. Poultry
house was cleaned and disinfected before chicks
admittance.

Experimental animals:

One hundred and eighty —day old Rose broiler
chicks, from a commercial broiler breed ( Rose,
Jordan origin) were divided randomly into 6 groups
30 chicks each, and each 3 groups were put in a
separate room, the first room contained group one

(G1) which was given Lactobacillus acidophilus
bacteria (1x10%cfu/ml) at one day old by oral
inoculation, group two (G2) was given
Lactobacillus acidophilus bacteria (1x10%cfu/ml) at
3 weeks old by oral inoculation and group three
(G3) as control group. This room was exposed to
heat stress (38-40 C) for 3 hours continuously in for
days at starting from the 3rd week old. The second
room contained group four (G4) which was
inoculated Lactobacillus acidophilus bacteria
(1x10%cfu/ml) at one day old by oral inoculation,
group five (G5) which was given Lactobacillus
acidophilus bacteria (1x10%cfu/ml) at 3 weeks old
by oral inoculation and group six (G6) as a control
group, this room was in a normal temperature.

Collection of blood samples and vaccination:

Blood samples were collected from 20 chicks
randomly at 2 days old for assessment of maternal
immunity against infectious bursal disease (IBD)
and Newcastle disease (ND), 10 blood samples from
each group were aspirated from jugular vein and to
determine the age of vaccination, was ELISA test
determined the age of (IBD) vaccine at 16 day of
chicks age and were vaccinated with (Nobil is/D78)
vaccine via drinking water (crop inoculation). The
(ND) was vaccine determined at 14 day and were
vaccinated with (Avipro/lasota) vaccine via drinking
water (crop inoculation).

Serological and Heterophil to lymphocyte (H/L)
ratios:

After 48, 120 and 240 hours of heat stress exposure
10 blood samples were aspirated from each group
(heat and heat stress exposure) from jugular vein to
determine antibody titers against (IBD) and (ND) in
blood serum by using ELISA test (Synobiotics-
USA) the procedure used in this test was performed
according to the manufacture instructions listed in
the ProFLOK ELISA kit (Synobiotics-USA),. The
hetrophil to lymphocyte (H/L) ratio was used an
index of stress status, after 48, 120, and 240 hr.
from heat stress in all groups (heat and non-heat
stress) by using method of (16).

Bursa and spleen index:

From each group (heat and non- heat stress) five
specimens where taken after 48, 120 and 240 hr.
from exposure to heat stress, bursa of fabricus and
spleen were taken to measure the bursa index (17)
and spleen index (18).

Histological test:
Specimens were taken from internal organs chicks

includes, Bursa of fabricius and spleen from each
group after 48,120 and 240hr. from exposed to heat
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stress (heat and heat stress group). The tissue were
fixed in 10% buffer formaldehyde solution
immediately after removed, the processing was
routinely done and then slides were stained with
Hematoxylin and Eosin (H&E) stain and
histopathological changes were observed under light
microscope (19, 20).

Statistical analysis:
The data were analyzed by using SPSS (21). To

calculated the difference between means Duncan-
multiple test was used (22).

RESULTS AND DISCUSSION

The antibody titer (AB) against IBD showed in
table (1) significant differences (P< 0.01) between
groups (exposed to heat stress and non-exposed to
heat stress group) after 48, 120, 240 hours the high
level of antibody titer was at 48, 120 and 240 hours
in G4 , G5 and G1 and the low level was in G2 and
G6 ( control non exposed to heat stress), the lower
titers of Ab in the G3 and non-vaccine ( control
exposed to heat stress and non — vaccine) .
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Table (1): Antibody titer against IBD before treatment (mean= SE)

roup Heat stress Non- heat stress
Time (hr) G1 G2 G3 G4 G5 G6

48 hr 1625.00 997.20 742.60 1552.4 1358.40 797.40
’ +444.94 a +365.98 b +248.61 ¢ +22723 a +606.92 a +290.66 b

120 hr. 1984.60 886.20 458.00 2271.60 1346.70 725.80
+791.52b +308.84 ¢ +263.28d +1334.74 a +606.92 b +139.81 ¢

240 hr. 929.60 807.20 436.80 3054.40 1496.00 492.60
+235.19¢ +236.94 ¢ +225.11¢ +417.03 a +676.54 b +140.06 d

Small letters between groups (raw) denoted significant differences (P<0.01).

The effects of probiotics on the immune response of
poultry are interesting and complicated. In this
study these results showed that high serum IgG
levels in the group receiving lactobacillus
acidophilus bacteria in one — day old of chick (G4 &
G1) and in 3 wks old of chick (G5) with heat stress
and non-heat stress compared with other groups.
Several studies have showed  significant
improvements on the immune response of
commercial broiler chicks (23,24) and the common
probiotic strains such as lactobacillus species used
in  broiler nutrition have a  beneficial
immunomodilatory effect (8) which may be due to
their ability to induce cytokine production, which
leads to regulation of innate and adaptive immune
responses (25). It has been demonstrated that some
species and strains of lactobacillus induce cytokines
that promote T-helper cell 1 effector functions, such
as interleukin 12 (IL-12) (26,27). Especial that
lactobacillus acidophilus is more effective at
inducing T-helper -1 cytokines (24).

The results of antibody titer against NDV. are
presented in table (2). There was significant
differences (P < 0.01) in antibody titer between all
groups after 48, 120 and 240hr. The high significant
(P <0.01) level of Ab titer at 48, 120 and 240 hr.
was in G4 and in G1 at 48 and 120hr. only. The low
level in G2, G5, G6 all the times, but G1 at 240hr.
only, the lower titers of Abs were in G3 in G3
(control — espoused to heat stress and non-
vaccinated) in all the times. These results are in
agreement with the work of (28) which reported that
the antibody titers against ND in broilers fed with
diets supplemented with probiotic microorganism

was significantly higher at 10 days post-
immunization compared to the control birds.
Similarly, (29) found that supplementation of
lactobacillus acidophilus increased the antibody
titer against NDV. significantly (P < 0.01) during
19, 29 and 39 day from vaccination. The highly
difference in antibody production in G4 and Gl
compared with G5 and G2 could be attributed to the
time of administration it is obvious that probiotics
could be important in populations where the
immune response is immature or weak during the
life span (30) also this result agreed with (31) which
found the administration of probiotics in broiler
chickens via the drinking water starting on the
second day of life, had beneficial effects, these
effects were more pronounced at a young age during
the growing period as can be seen by the higher
antibody titers, it is then suggested that giving
probiotics after the development period may have
no further benefit.

The lower of antibody titers in G3 after 48, 120 and
240 hr. from heat stress compered wit G6 (control
non-heat stress) because heat stress has effect on the
antibody titers and causes highest gradually
decreased in the titer (31).

Table (3) shows the result of bursal index (gm), the
increase was determined in bursal index in group 4
(G4) all the times and in the G5 at 48 hr. and 120 hr.
with only non- significant increase at 240 hr. (P <
0.01) while other groups ( Gl, G2, G3 and G6)
showed lower results .
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Table (2): The means of antibody titer against NDV

(mean +SE)
roup Heat stress Non- heat stress
Time (hr) G1 G2 G3 G4 G5 G6
48 hr 539.60 + 304.20+ 78.40+ 539.60+ 337.80+ 294.20+
) 302.80a 82.44b 45.28¢ 302.80a 45.57b 101.19b
626.80+284.68a | 306.80+ 148.78 b | 72.00 +£24.52 ¢ 634.20 +£236.59 a 348.40 £ 294.00 £107.97 b
120 hr. 125.31b
663.00 + 443.80 +127.69b | 52.80+20.80d | 2773.60+671.74a | 503.80+116.07b | 248.40 +106.70 c
240 hr. 396.20b

Small letters between groups (raw) denoted significant differences (P<0.01)

Table (3): The means of bursal index (gm) of the chicks (mean +SE)

roup Heat stress Non- heat stress
Time (hr) Gl G2 G3 G4 G5 G6
48 hr. 0.17 + 0.18+ 0.11x 0.20+ 0.20+ 0.17+
0.02b 0.02b 0.03c 0.02 a 0.01a 0.03 b
0.18+0.02b 0.16+ 0.02 be 0.13+0.03 ¢ 022+0.01a 022+ 0.15+£0.02 ¢
120 hr. 001 a
240 hr. 0.16 £ 0.02b 0.14+0.02 ¢ 0.14+0.02 ¢ 0.21+0.03a 0.17+0.03 b 0.15+0.02 bc

Small letters between groups (raw) denoted significant differences (P<0.01)

When the gland index exceeds the value of the
control treatment, means a significant improvement
in the immune response to the fact that fabricia
gland is directly responsible for the humoral
immunity (32), this result agreed with (33) and (34)
who proved that the bacillus probiotics are better to
improve development of immune organs, strengthen
immune function and significant improvement in
the index of bursa of fabricius.

The significant decrease in the G1 and G2 compared
with G4 and G5 in spite of the four groups have
been given lactobacillus , due to exposure of groups
1 and 2 to the heat stress, as the heat stress leads to
shrunk of bursa of fabricius and become a trophid
(35), due to increased cortex area of the bursa while
the medulla area decrease. Therefore, the ratio
between the cortex and medulla area of the bursa of
fabricius in heat stressed broilers increased and the
number of lymphocytes in both cortex and medulla
of the bursa in broilers were decreased under heat
stress (36). This applied to the group of control as
the G3 decreased significantly from G6 as a result
of exposure to heat stress and for the same reason
that mentioned earlier.

Table (4) shows the result of spleen index (gm) of
the chicks, These results showed increase significant
at 48 hr. (P < 0.05) in G5 (G5) than other groups
and they showed significant increase at 120hr. and
240 hr. (P < 0.05) in G1, G2,G4 and G5 compared
to the control groups G3 (exposed to the heat stress)
and G6 ( non — exposed to the heat stress).

The significant increase of the spleen index in the
G5, G4, G1 andG2 compared with control groups
G3 and G6 in case of exposed to heat stress and
non- heat stress is in agreement with the findings of
(37) who found that feeding broilers probiotic

caused increase in the relative weights of spleen
treatment group, also in agreement with (38) who
found a significant increase in the relative weight of
spleen at 42 days of age in all probiotic treatment
groups as compared to the control group. Following
stimulation by antigen, post bursal B cells were able
to generate somatic variants in splenic germinal
centers , the size of these germinal centers was
maximized by day 7 of the primary response and
had begun to wane by 14 day (39) and this indicates
an enhancement effect of probiotic on the immune
system of broilers and the relative weights of
immune organs (38).

The results of H/L ratio (table 5) showed significant
differences (P < 0.01) between groups after 48, 120
and 240 hr. The high significant (P < 0.01) means of
H/L ratio in G3 and after that in G1 and G2 at 48,
120 and 240 hr the low means were in G4, G5 and
G6 at 48, 120 and 240 hrs.
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Table (4): The means of spleen index (gm) of the chicks (mean £SE)

roup Heat stress Non- heat stress
Time (hr) Gl G2 G3 G4 G5 G6
48 hr * 1.13+ 0.10+ 0.15+ 0.10+ 29+ 0.10+
) 0.02b 0.03 b 0.66 b 0.02 b 0.02 a 0.02b
2.17+£0.02 b 8.14+0.03a 1.05+0.02b 9.50+1.12a 8.94 0.11£0.02 b
120 hr.* 103a
240 hr.** 9.64+152a 8.25+0.03a 0.16+0.02b 8.88+0.02a 8.16+0.03a 0.11+1.64b
*Small letters between groups (raw) denoted significant differences (P<0.05)
**Small letters between groups (raw) denoted significant differences (P<0.01)
Table (5): The means of H/L ratio of the chicks (means = SE)
roup Heat stress Non- heat stress
Time (hr) Gl G2 G3 G4 G5 G6
48 hr 1.62+ 1.48+ 3.45+ 031+ 0.42+ 0.50+
) 3.74b 3.74b 0.16a 2.08 ¢ 1.90 a 1.35¢
1.98+2.00 b 1.52+8.60 ¢ 3.18+0.10a 034+131d 036+ 0.50+8.36 d
120 hr. 4274
240 hr. 1.70+7.07b 1.36+0.11¢ 2.94+0.10 a 0.44+1.63d 0.39+1.98d 0.50+9.27d

Small letters between groups (raw) denoted significant differences (P<0.01)

The heterophil: lymphocyte ratio (H/L ratio) was
used as an index of stress (40). It was shown that
both heat stress and feed restriction increase the H/L
ratio in broilers (41) and these are agreement with
the results of this study, which showed the
significant increase in the H/L ratio in G1, G2 and
G3 these exposed to the heat stress compared with
G4 , G5 and G6 which were non — exposed to the
heat stress, so when compared plasma
corticosterone concentration and H/L ration
responses to various stress and concluded that the
H/L ratio is better indicator of stress in poultry (42).
The significant increase in the H/L ratio of G3 (
control group that expoused to the heat stress)
compeared with G1 and G2 and G3 ( treatment
groups with lactobacillus acidophilus  were
expoused to heat stress), these results are in
agreement with the work of (43) who suggested that
dietary supplementation of poultry with E.coli
(1917) probiotic prevented the increase in H/L ratio
in both cold stressed and transported stressed birds
and prevented the decrease of L counts in cold
stressed birds. Similarly, (44) found
supplementating of diet with 0.1% probiotic for
broiler under heat stress had  increased the
differential leucocytic counts and decreased the H/L
ratio which is important in reducing the harmful
effect of heat stress.

The microscopic examination to the bursa of
fibricius and spleen after 48 hrs., 120hrs. and 240
hrs. from exposed to the heat stress to all groups of
this study. In bursa of fibricue of G1 after 48 hrs.
showed early signs of apoptosis with depletion of
lymphocytes, while after 120 hrs. and 240 hrs.
showed severe depletion of lymphocytes in the
follicles (fig. 1). In spleen of G1 after 48 hrs. from
exposed to the heat stress showed very dilation of
blood vessels with hyperplasia of lymphoid tissue
,and after 120 hrs. showed dilated blood vessel with

depletion of lymphoid tissue , after 240 hrs. there
was very dilated blood vessels with multiple focal
hyperplasia of lymphoid tissue . In the G2 there was
intensive depletion of lymphocytes within the
follicle of bursa of fabricius after 48 hrs. from
exposed to the heat stress and after 120 hrs. and 240
hrs.

Figure (1):Histological section in the bursa of fabricius
of G1 at (120hr)from exposed to heat stress shows
sever depletion of lymphocytes in the
Follicles( /v).(H&E stain 40X).
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In spleen of G2 after 48 hrs. from exposed to the
heat stress there was focal lymphoid follicle
hyperplasia with dilation of blood vessel and
hemolytic changes, after 120 hrs. and 240 showed
severe blood vessel dilation with hyperplasia of
lymphoid tissue (fig. 2). In the G3 ( control group)
there were destructive changes with vacculation in
the lymphoid follicles of the bursa of fabricius after
48 hrs. , 120 hrs. and 240 hrs. from exposure to the
heat stress. In spleen of control group (G3) showed
thickening of blood vessel wall after 120 hrs. 25 and
240 hrs. from exposed to the heat stress.

Bursa of fabricius of G4 showed depletion of
lymphocytes after 48hrs. (non-exposed to heat
stress) and after 120 hrs. showed severe depletion of
lymphocytes and vacculation of lymphoid follicles,
and the same lesions were found after 240 hrs.After
48hrs. in the spleen of G4 showed increased blood
vessel dilation and depletion of lymphocytes and the
same lesions were found after 120 hrs. but after 240
hrs. showed depletion of lymphoid tissue and
apoptosis in the lymphocytes.

Figure (2):Histological section in the spleen of G2 at
(240 hr.)from exposed to the heat stress shows severe
blood vessel dilation with hyperplasia of lymphoid
tissue.(H&E stain 40X).

The bursa of fabricius of G5 after 48 hrs. showed
severe depletion of lymphocytes and follicles with
edema between follicles (fig.3). After 120 hrs. and
240 hrs. was there severe depletion of lymphocytes
in the lymphoid follicles. In spleen of G5 after 48
hrs., 120 hrs. and 240 hrs. showed sever depletion of
lymphocytes and dilated blood vessels (fig. 4).

The control group (G6) non-exposed to the heat
stress in bursa of fabricia showed no clear lesion
after 48 hrs, 120hrs, and 240 hrs. In spleen of G6
after 48hrs. 120hrs. and 240hrs. showed no clear
lesion .

Figure (3):Histological section in the bursa of fabricius
of G5 at (48 hr.) non- exposed to heat stress shows
severe depletion of lymphocytes follicles( '\A ywith
edema between follicles (4 ).(H&E stain 10X).

Figure (4):Histological section in the spleen of G5 at (120 hr.)
non- exposed to heat stress shows severe depletion of
lymphocytes and dilated of blood vessel with R.B.C. (H&E

stain 10X)

The results of histological examination of the bursa
of fabricius and the spleen of the groups exposed to
heat stress that were given lactobacillus bacteria
(Gl) , (G2) and control group that did not give
bacteria lactobacillus (G3), have indicated the
lesion after 48, 120 and 240 hours of exposed to
heat stress in bursa of fabricius and in the spleen
G1,G2and (G3) which was characterized by
obtaining of severe damage to lymphoid tissue of
the bursa of fabricius and spleen, is due to the effect
of heat stress on the lymphatic organs, it was
reported to cause a reduction in antibody production
and reduced lymphoid organ weights have also been
reported in broilers under heat stress condition (45),
and this result agreed with (46) who found that
increase of the apoptosis of spleen and bursa cells
by heat stress and that lead to severe depletion in the
lymphoid tissue.The influence of Gland G2, which
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were exposed to heat stress was less than control
group (G3) and due to the fact the lactobacillus play
a role in improving the performance of lymphoid
organs and reduce the impact of stress on the birds
and this is consistent with (15) who found the
probiotics reduced the deleterious effects of heat
stress and increase of relative weight of lymphoid
organs.

The histologic changes in the bursa of fabricius and
spleen of the G4 and G5 not exposed to heat stress
as characterized by histopathological lesions after
48, 120 and 240 hours, the histologic changes in the
bursa of fabricius and spleen are similar to that
present in both G1 and G2 compared with control
group (G6), which did not treat and were not
exposed to heat stress, as shown sections of tissue of
bursa of fabricius and spleen for this group (G6) the
absence of any changes in these tissues.

The reason for histologic changes in bursa of
fabricius and spleen of the groups G1, G2, G4 and
G5 is due to the fact that these groups were
vaccinated by infectious bursal disease vaccine type
D78, this vaccine strain is intermediate live
vaccine and (46) has been found that the D78 strain
may caused the occurrence of severe depletion of
lymphocytes in the bursa of fabricius in the 24
hours after vaccination, and even after 120 hours
after vaccination to reach of the percentage of
damage in bursa of fabricius to 5%. And also agreed
with the results of histological changes occurring in
bursa of fabricius as a result of vaccination by
intermediate live vaccine of infectious bursal
disease vaccine (D78 strain) with the finding of
researcher (47 and 48).

D78 strain had less effect on spleen than bursa of
fabricius because the bursa of fabricius is the target
organ for infectious bursal disease virus also spleen
heal from injury faster than bursa of fabricius (49).
This result is in agreement with (46) who referred to
the influence of vaccinestrain D78 on the spleen
after 24 hours from vaccination characterized by the
emergence of simple hemorrhage and congestion
and infiltration of inflammatory cells has indicated
the results after 120 hours of vaccination after that
the healing was very fast .

In conclusion, the results indicated that
Lactobacillus under natural and stressful conditions
could induce favorable influences on immune
responses under heat stress to give it at one day of
age or at 3 weeks of age.
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Situation of Chicken Pox in Iraq: A retrospective study(2007-2011)
Maral F. Thabit, Sabah J. Ameen and Abdul- Kareem Falih

Institute of Medical Technique / Community Health Department / Baghdad / Republic of Iraq

ABSTRACT

Chicken pox (CP) is a highly contagious illness and one of the classic diseases of childhood. The disease is
endemic to all countries world-wide including Iraq.

Aim of the study is to throw the light on the epidemiology of the disease in Iraq per 5 year analysis (2007-2011).

A retrospective descriptive study was carried during November and December 2012 at the Center of
Communicable Disease Control (CDC), Baghdad city by reviewing the registered (CP) cases from the monthly
reports of different Iraqi governorates and then statistically analyzed.

The total number of registered (CP) cases per 5 years of the study was 237,000. The highest proportion
(31.30%) was during the year (2011), with two outbreaks first in 2008(25.11%) and the second at 2011(31.30%).
People at risk (65.31%) were mainly at the age group (5-15) years, with male predominance (54.46%). The highest
proportion (19.13%) of (CP) were mainly at Baghdad city, mainly at Al-Rusafa (53.85%) compared to Al Karch
district(46.13%) also the monthly distribution showed its peak occurrence during April and May (19.17% ,
19.18%) respectively. From these results, it is concluded that chicken pox represents a persistent health problem in
Iraq.

Key words: chicken pox.
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INTRODUCTION

Chicken pox (CP) or varicella is a highly contagious
illness caused by primary infection with Varicella Zoster
Virus (VZV) (1). It usually starts with vesicular skin rash
mainly on the body and head rather than the periphery
and become itchy, raw pock marks which mostly heal
without scarring (2).

Chicken pox virus was first identified by Persian scientist
Muhammad Iba Zakariya or Razi (865-925) (3), it is
highly infectious disease that spreads from person to
person by direct contact or by air from an infected
persons coughing or sneezing. Touching the fluid blisters
can also spread the disease (4). It has, a 10-21 days
incubation period and the contagious period continues
until all blisters have formed scales, which takes 5 to 10
days (5).

Primary varicella is a disease that is endemic to all
countries worldwide.

Varicella has a prevalence that is stable from generation
to generation (6).

Cases of (CP) are seen throughout the year but more
commonly in winter and early Spring (7).

Varicella is one of the classic diseases of childhood with
the highest prevalence in the 4-10 years old age group
(8,9). Infection in healthy adults leads to the more severe
and active; though the incidence is much less common.
Infection in adults is associated with greater morbidity
and mortality (10).

In Iraq , the number of verified varicella cases varied
from year to year with marked Spring seasonality and in
the past , the disease usually occurred in pediatric
population , but in these days , the epidemiology of
disease changes and the disease also hits the higher age
groups.

Aim of the study

To throw a light on the epidemiology of (CP) infection in
Iraq per 5 -years (2007-2011).

PATIENTS AND METHODS

A retrospective descriptive study was carried during
November and December 2012 in the Epidemiological
Investigation unit of Center of Communicable Disease
Control (CDC) in Baghdad city. The data was collected
and reviewed from the registered monthly reports of
(CP) cases attended in different Iraqi governorates
primary health care centers during the period of 1%
January 2007 to 31"December 2011. The data pertaining
to patients were studied regarding their gender,
residency, number of cases per month and year along the
studied period .Choosing 5 years of data for analysis that
would supply sufficient event number, to make it
possible to sniff out any seasonal variation in the
occurrence of (CP) cases. All data obtained were
subsequently stored in a personal computer and
statistically analyzed by using tests for frequencies,
percentages and figures.

RESULTS

The total number of registered (CP) cases per 5-
years of the study was 237,000 distributed as
129091(54.46%) males and 107909(45.53%)
females as shown in figure (1).
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Figure (1): Distribution of total (CP) cases per 5-years
of study according to gender

People at risk were mainly (65.31%) in the age
group 5-15 years as shown in table (1).

Table (1): Distribution of total (CP) cases regarding age

Age groups (years) | Number %
>1 6857 2.89
1-4 45837 19.34
5-15 154802 | 65.31
15-45 26517 11.18
45> 2987 1.26
Total 237000 100

The highest number of varicella cases per 5-years of
the study was during 2011 ( 31.30% ) with evident
two outbreaks first in 2008 and second at 2011 as
shown in table (2) .

Table (2): Distribution of total (CP) cases per 5-years
of study

Year | Number %
2007 21788 9.19
2008 59520 25.11
2009 38817 16.37
2010 42680 18
2011 74195 31.30
Total | 237000 100




International Journal for Sciences and Technology / ICV: 4.32

The monthly distribution of (CP) cases per 5-years
of study showed their peaks during April (19.17%)
and May (19.18%), as shown in table (3).

Table (3): Monthly distribution of total (CP) cases per
5- years of study

Monthly distribution Number %
January 20029 8.45
February 17202 7.25
March 22808 9.62
April 45436 19.17
May 45476 19.18
June 27829 11.74
July 12989 5.48
August 8153 3.44
September 4605 1.94
October 5527 233
November 9626 4.06
December 17320 7.30
Total 237000 100

The highest number of (CP) cases per 5-years of
study was in Baghdad city 45359(19.13%) as shown
in table (4).

Table (4): Governorate distribution of total (CP) cases
per 5- years of study

Governorate Number %
distribution

Baghdad 45359 19.13
Anbar 6429 2.71
AL-Najaf 14187 5.98
Babil 3604 1.52
Diyala 6031 2.54
Salah-Edin 7060 2.97
Karbala 12656 5.34
Kirkuk 4869 3.57
Misan 3204 1.35
Naynawa 26720 11.27
Wasit 4237 1.78
Arbil 10207 4.30
Basrah 19841 8.37
Duhok 23756 10.02
Sulemaniya 18713 7.89
Diwaniya 6170 2.60
Muthana 5363 2.26
Dhi-Qar 14994 6.32
Total 237000 100

The distribution of CP cases in Baghdad city was
higher at Rusafa district (53.86%) compared to Al
Karkh district (46.13%) per 5-years of the study as
shown in figure(2).

Vol. 9, No.1, March 2014 107

B Rusafa mKarach

Number %

Figure (2): Distribution of (CP) cases at Baghdad city

DISCUSSION

In this retrospective study, information on the status of
(CP) over 5 years of the study (2007-2011) is presented
and the total number of registered cases was 237,000 and
the real number is more because of a number of people
do not seck medical advice also the lack of standard
reporting in Iraq, makes accurate estimate of the exact
incidence of (CP) in this study is difficult.

The epidemiological profile of (CP) cases revealed that
males(54,46%) were affected more than females
(46,53%) , this is compatible to the findings of Uduman
et al (UAE) , who conducted 5-ycar descriptive study to
characterize the epidemiology of varicella , a higher
proportion of reported varicella cases were in males than
females (58% versus 42%) (11).

People at risk in this study were mainly in the age group
(5- 15) years, this could be explained due to classification
of Iraq as one of the temperate countries in which (CP) is
primarily a disease of children and most cases occurring
due to school contact (12), also in the United Kingdom
and Canada (13), England and Wales (14). The results
illustrated that school and preschool conduct patterns
play an important role in the dynamics of varicella.

In Australia, 83% of all 10-14 year olds were estimated

to have contracted (CP) at some stage of their lives,
before the vaccine was introduced (15).
In temperate climates , epidemics of varicella have been
reported to occur every 2-5 years (16), and in this study it
is clear that 2 outbreaks of (CP) were documented
between (2007- 2011) , with two peaks Ist in 2008
(25,11%) and 2011 (31,30%) of the total registered cases
, similarly in the Cauca Valley region of Colombia , the
distribution of varicella outbreak was bimodal , with two
peaks : in 2004 and the second in 2007 (17).

Annual variation in climate can therefore result in an
annual or more complex peak in disease incidence,
depending on the influence of climatic variables such as
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rainfall or cloud over on the environment (18). The
predominance of varicella cases in Baghdad among
different Iraqi governorates, mainly at Al-Rusafa district,
could be explained due to atmospheric pollution in
association with population density. Many studies (19-
21) also suggested that the epidemiology of varicella
appears to vary among different geographic regions,
climatic belts, population densities and degrees of socio-
economic development.

It is clear that varicella occurred throughout the
year with peak in the Months of April and May. Factors
such as heat, viral interference infection with cross-
protecting virus, , have been suggested as possible causes
of the epidemiological differences (22). A number of
studies (23-25) conducted at Hong Kong, Taiwan, Japan
respectively, and found an association between varicella
occurrence and various environmental factors such as
temperature, rainfall and humidity. In United Arab
Emirates, a significant difference in the monthly rate of
varicella cases reported during the 5 year study during
Mars-May (11).

CONCLUSION

The registered and included (CP) cases in Iraq per 5
years of the study (2007-2011) showed the
following:

e  The persistence of (CP) disease as public
health problem in Iraq..

e  The total number of registered cases was
relatively high.

e  The highest proportion of (CP) cases was
during the year (2011), with two
outbreaks 1st in 2008 and second at 2011.

e The predominance of male cases
compared to females..

e 'People at risk were mainly in the age
group (5-15) year.

e The predominance of (CP) eases at
Baghdad city among Iraqi governorates
and mainly at Al-Rusafa district..

e  The (CP) disease occurred throughout the
year with peak the months of April and
May.

RECOMMENDATIONS

1- Active surveillance studies are required to
determine the true disease burden.

2- Strengthening PHC services and policies.

3- Initiation of vaccination programs of (CP) for
children before school entry.

4- Health education to enhance public awareness
regarding the importance of the problem of
the disease in Iraq.

5- Improving registration of (CP) cases through
training and solving administrative obstacles.
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Biochemical and genotyping comparative between native strains of Pseudomonas
aeruginosawith identical standard strains

Suheer E. Al- Safar and Essra Gh. Al- Sammak
Dept. of Biology / College of Sciences / Mosul University/ Republic of Iraq

ABSTRACT

Using of primary screening tests showed that most of isolates have the ability to produced bio-surfactant , that showed
blood hemolysis, the isolates belong to Pseudomonas aeruginosaappeared blue halos as positive result on
CetylTrimethyl Ammonium Bromide medium, it’s the more efficiency medium for primary identification of Rhminolipid
production.

By using supernatant of special production bacterial culture productive efficiency were investigated for biosurfactant
production, where the oil dispersion method showed its efficiency and simplicity in quantitative diagnosis of
biosurfactant compared with modified drop collapse method and emulsifying test .Using of olive oil as a carbon source
was very efficiency for produced Rhminolipid than glycerol .

Identification of Rhminolipid produced from three strains belongs to Pseudomonas aeruginosa to mono-Rhminolipid
for strains 1,3 and mono and di-Rhminolipidfor strain 2 when were used Thin Layer Chromatography (TLC) technique
and infrared (IR).

The nucleotide sequence of the 16s rDNA gene identified 9 isolates that belong to Pseudomonas aeruginosa, eight of
them appeared similarity between (96-98%) with Pseudomonas aeruginosa PAOI strain , which bind in (99.7 %)
similarity in cluster A of evolutionary tree, whereas one isolate show 98% to Pseudomonas aeruginosaSCV20265 was
clustered in similarly level (90%) with cluster A .

The rhiB gene was founded in all isolates under study whereextent in226 bp., which responsible for production of
rhamnsyltransferase B. Compare of nucleotide bases and amino acids sequence by used clustal W program in Mega 0.5
program and maximum likelihood method for eight strains belongs to Pseudomonas aeruginosa PAO1 observed changed
appeared as insertion or deleted mutation, which is not affected on enzyme activity produced Rhamnolipid .
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Estimation some active compounds of grape seed extract Vitisvenifera and evaluate their

effectiveness against types of pathogenic bacteria

Zina H. Shehab, Bushra M. Jabir, Maisam B. Naeem, and Maisam Gh. Haleem

Dept. of Biology / College of Sciences for Women / Baghdad University /Republic of Iraq

ABSTRACT
The active inhibitory was examinedfor aqueous and ethanolic extract of Vitisvenifera seeds in the
growth of some types of theEnterobacteriaceaebacteriaincluded Salmonella typhi, Proteus spp.

,Pseudomonas aeruginosaand Escherichia coli and staph bacteria included Staphylococcus aureus, by
using well diffusion method. The active inhibitory of extracts was differ according to type of solvent
extract andmicroorganisms,ethanolic extracts have highly effective for inhibition in
Enterobacteriaceacthan  staph  bacteria, it recorded the highest forPseudomonasaeruginosa and
Proteusspp. followed Salmonellatyphi then E.coli. The qualitative detection of some active compounds
was show that the seeds containing : Alkaloids , Saponins , Phenols , Tannins and Flavonoids
inethanolic extract and aqueousextract ,except Alkaloids are absent in aqueous extract .By using
HPLC technique(High Performance Liquid Chromatography) for detection of some polyphenolic
compoundswas found (Gallic Acid, Procynidin Acid, Catechin, Procynidin B2, Epigallocatechin,
Epicatechin&Procynidin Cin ethanolic extract was higher than aqueous extract except Procynidin C.
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Effect of eggs cold storage of Chrysoperla carnea (Stephens) on some biological

parameters

Bassim Sh. Hamad (1), Sahar A. Khathiar (2), Ahmed G. Abed (1) and Ahmed M. Abdullatif (1)

(1) Agricultural Research Directorate /Ministry of Sciences and Technology / Baghdad (2) Dept. of Biology/
College of Science for Women / Baghdad University

ABSTRACT

The common green lacewing Chrysoperla carnea (Stephens) is one of the useful agents in agricultural pests
control which their success depends largely on the effectiveness of mass production with minimum losses during
collection, storage and transport to the field . Cold storage of insects is a common practice used when transporting
insects or to assist with efforts to increase the size of a colony at time of release. The study was investigated the
effect of period and temperature of storage on biological aspect of the predator. The impact of cold stored eggs of
C.carnea at 5, 8 and 10° C for 1 to 4 weeks on some biological parameters was studied, the results showed that the
percentage of egg hatch was declined with decrease temperature and increased of storage duration, the hatchability
was 51% for storage at 5° C compared with 64, 66% at 8 , 10° C respectively , viability of eggs was decreased
with increasing of storage period . The effect of cold storage on the next stages was significant reduction in larvae
survival at 8°C compared with 10°C and the control; and non-significant difference in the fecundity among all
degrees that were different with the control. Depending on this results the cold storage at 10 ° Celsius is the best
within the current study and that can be adopted in the temporary storage to provide the numbers required to
lelease during the season.
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The effect of rhizobiophage of Rhizobium leguminosarum on some growth parameters of
Vicia faba L.

Ameer Kh. Abbas (1), Sundus A. Jassim (1), Ali H. Al- Mousawi (2) and Farqad F. Abdul-
Hameed(1)

ABSTRACT

The aim of this study included the effect of rhizobiophage in some growth parameters of Vicia faba L. by using local isolates of
R. leguminosarum sensitive and resistance to phage, at greenhouse according to the following treatments (Treatment A = only the
seeds of Vicia faba L., Treatment B = the seeds + the phage sensitive bacteria (RL5) , Treatment C = the seeds + the phage
sensitive bacteria (RL5) + SA phage , Treatment D = the seeds + the phage resistance bacteria (RL6) + SA phage). The results
showed a significant difference (P<0.05) among the average length 48.7 cm was in the treatment D while the length of plant in
treatments B,C and A were 45.3, 34.7, 23.9 cm respectively. Treatment B was characterized by the largest number of root
nodules 120 nodules, followed by treatment D were 113 nodules while the smallest number in treatment C were 50 nodules. The
fresh weight for the root nodules were 0.589, 0.172, 1.367 gram for the treatments B,C and D respectively while the dry weight
for the root nodules were 0.0952,0.0289,0.2556 gram for the treatments B,C and D respectively. The fresh weight (shoot) showed
a significant difference (P<0.05) among the weight for each treatment. Treatment B showed the highest fresh weight 32.54 gram
while the weight of treatments D,C and A were 27.99, 9.92, 7.18 gram respectively. The fresh weight (root) of treatment B
showed the highest fresh weight 50.96 gram while the average weights for treatments D,C and A were 45.47,22.79, 20.78 gram
respectively. The results showed a significant difference among the average dry weight shoot and root. The dry weights for shoot
were 0.97, 4.25, 1.32, 3.86 gram for the treatments A,B,C and D respectively while the dry weights for root were 6.01, 5.14,
3.47,2.03 gram for the treatments B,D,A and C . The data also showed a significant difference in the average of total chlorophyll
among the different treatments. Treatment D showed the highest chlorophyll contained 0.863 mg/gm followed by treatments B,C
and A were 0.801, 0.650, 0.255 mg/gm respectively. The results also showed a significant difference among the percentage of
protein for each treatment. The highest percentage 14.83% was in the treatment D followed by treatments B,C and A were
14.41%, 13%, 10.14% respectively.
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Assessment the microbial and chemical quality for natural juices and industrial that
most consumed in

Maryam M. Ghazal and Alia S. A.R. Al-Hafud

Dept. of Home Economics/College of Education for Women/Baghdad University/ Republic of Iraq

ABSTRACT

By applying questionnaire forms, the type of natural juices and industrial, that most consumed by the 2500 Iraqi
family in Baghdad were identified. Three samples of juices for each type in market were sampled and classified
according to Iraqi standard 2001, made the microbial and chemical analysis, involved the implant dishes method
(APC) and the detection of Coliforms, Count Mold & Yeasts. Compare the results with the limits of microbial
contained in the standard specification of Iraq. Chemical tests Included estimate the elements (As <Pb ,Cu ,Zn <Fe ¢
Sn ¢« Si) ,Use Atomic Absorption /flame Emission Spectro- photometer. Appeared from the results that the sample
Mizo and Tank for natural juices, and Dalia, Sun and Darina of industrial juices were identical to the standard Iraqi
while the rest of the samples were far from standard but they are acceptable.

Exposure of juices types to damage was due to bacteriological yeasts and fungi, which work to increase the acidity
and fermented it by some types of bacteria profitable undesirable qualities as well as exposure to chemical damage
by oxidative enzymes and analyzed, Or interaction with components of packages and reservations contamination
contaminated with some elements makes it invalid, which makes it imperative for the consumer to choose the
samples and brands with a good reputation industrialized and receptive and that is the acquisition of well-known
places in ways that proper conservation of food products.
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Spectrometry of Liquid Separation by Laser CO,

Ahmed E. Thanon and Anwar M. Ezzat

Physics Dept. / College of sciences/ Mosul University | Republic of Iraq

ABSTRACT

This research represents the effect of photo separation of CW laser CO, on the mixture of (KMNO,) Bermnkenat
potassium and (K,Cr,O,) Daekeramat potassium through output laser variables and irradiating time . It was
noticed that the upper level of the liquid had a different chemical and physical properties from the lower sample
drown from the bottom through continuous cooling.
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The effect of architecture enterprise economical profit on the architectural product:

Study in private investment fields in Baghdad city

Hisham A. H. Al- Saady
Architectural Dept. / College of Engineering / Baghdad University/ Republic of Iraq

ABSTRACT

The period between (1990-till now) represents the economical phenomenon that arouse from the western
capitalism which dominates the global economy and became the most prominent trait for most capital enterprises
in societies.

Because of the new era that Iraq is entering after the year 2003, the need of capitalism and investment enterprises
rises to contribute in the production speed for both engineering and architectural achievements to ride the wheel of
modernism especially after the years of political and economic difficulties for about 30 years before the year 2003
resembled by the two gulf wars and economic sanctions and the military industries politics, all above made the
architectural strategies goes either for rebuilding plans or the product of governmental projects which makes the
concept of investment enterprises role very weak. This makes Iraq a fertile ground for varies and different
investment enterprises and all fields.

The research aims to reach the role and the effect of investment enterprises on the architectural concepts and form
relations through its investment projects in Iraq especially Baghdad city, by answering the following: does their
projects holds the novelty and innovation or they represents visually acceptable forms and practical profitable and
easy to introduce by link itself to common Zeitgeist? And what is the effect of Architecture Enterprise on future
Bagdad sky line.
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