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FORWARD

Dear Collegues,

I would like firstly to congratulate ourselves and all faithful and loyal persons who joined us during our journey to
become here this year to celebrate the tenth anniversary of 1JST. Since the journal ideal was a dream in 2005, we
intended to do our best to move toward more promising steps, and we had succeeded to continue issuing IJST in
four annual issues per year with non- stopping attempts and with all patiency shown by the editorial board
members, the advisory group and the editorial board secretary to keep IJST as a distinguished mark in the
scientific journal world.

It is our day to celebrate the 10" anniversary of IJST by year 2015, with you all, and present the deepest
appreciations for significant editorial board members who gave IJST their care, their suggestions and their
evaluable time and efforts, those are: Prof. Jamal Ahmed Abbas and Dr. Abdullah Shaker Al- Shebani from the
Faculty of Agriculture at Kufa University, Dr. Atheer Al- Douri from the College of Vaterinary Medicine at
University of Baghdad, Dr. Mahmoud Othman Mattar from the College of Medicine at Al- Najah National
University from beloved Palestine, and Prof. Waleed Al- Murrani from PlyMouth University in England. We can
not also forget the one who did her best to expand IJST among academic media and gave us her time to support
and encourage researchers to join us, this is Prof. Taghreed Al- Noor.

As we are moving to the tenth volume of IJST, 2015, I would like to present you all my deep wishes and hopes in
most peaceful year, most prosperity times and best movements in our journey with 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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Effects of media cultures and benzyladenine (BA) concentrations in
micropropagation of three types of cherry Rootstock (Establishment and

multiplication)

Shukri H. Salih and Layla S. M. Al- Mizory
Dept. of Horticulture / Faculty of Agriculture / University of Duhok / Kurdistan Region- Iraq

E- mail: Layla.Shaaban@uod.ac

ABSTRACT

The current study was carried out in plant tissue culture laboratory of the Horticulture Department, Faculty of
Agriculture, University of Duhok, Iraq, during the period from March to September 2014, using two types of
explants (Shoot tips and nod segments) in the establishment stage. The establishment of new in vitro culture from
mature rootstocks (Stockton Morello.F12/1Mazzard.Mahaleb) is often a difficult task due to the miniature growth
of initial explants. Since the explant source plays an essential role on both establishment and multiplication of the
in vitro cultures, it was studied by using different culture media.

Best results during establishment were obtained with explants taken from micro propagated plants. The highest
percentage of shoot /explant (100%) was obtained from Stockton Morello rootstock on both media, while
(96.88%) was recorded with WPM (Woody plant medium) from nodal segment in F12/1 Mazzard and (87.5%)
was observed from shoot tip in Mohaleb. While the highest shoot number with three rootstocks (24.50, 24.38 and
22.25 shoot /explant) with Stockton Morello, F12/1 Mazzard and Mahaleb respectively, were recorded from nodal
segment with WPM. While the lowest number of shoots (19.63 shoots /explant) was formed when the shoot tips
were cultured on MS medium. At the multiplication stage, the maximum number of shoot per explant (9.50 and
9.17 shoots /explant) in Stockton Morello rootstock was recorded with WPM and MS medium provided with 3mg
I'' BA. The interaction of Stockton Morello with WPM and MS medium having 1.5 mg I BA produced an
average of shoot length (3.58 and 3.52 c¢cm) and the increased of shoot length was significantly compared with all
treatment without the treatment in combination of Stockton Morello rootstock in WPM medium supplemented
with 3 mg I'' BA. Also the highest length of shoot per explant with three rootstocks (3.58 and 2.98 cm) in Stockton
Morello and F12/1 Maazard were recorded in WPM having 1.5mg 1" BA and in Mahaleb rootstock (2.92 cm) was
recorded on MS medium containing 1.5mg I"' BA.

Keywords: Micropropagation, Cherries Rootstock, Culture Medium Composition, BA Concentrations
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INTRODUCTION

In Iraq, there are many rootstocks used for cherry
production (1). However, they have many
disadvantages.  Rootstocks  trees  (Stockton
Morello.F12/1 Mazzard. Mahaleb), can not grow
satisfactorily in heavy wet soils, show weak
compatibility between rootstocks and cultivars, are
sensitive to nematodes and difficult propagation by
traditional methods (2).The rootstocks of (Stockton
Morello, F12/1 mazzard and Mahaleb) are most
commonly used for sweet and sour cherries
production and are effective in size-controlling;
growing satisfactorily in heavy and wet soils, early
and good production.

Cherry rootstocks are traditionally propagated either
by relatively slow and labor-intensive vegetative
methods (cuttings and suckers), or from seeds,
which need long time for stratifications and often
result in non-uniform materials. The application of
plant tissue culture method for vegetative
propagation of temperate fruit rootstocks is started
in the mid-70s, and a considerable number of
improved protocols were developed ever since.
Generally, the goals of micro-propagation are
obtaining rapid, large-scale and low-cost production
of genetically identical, physiologically uniform and
pathogen-free plant (3).Successful in vitro clonal
propagation methods were reported in many
rootstocks, including cherry (4), plum (5) and pear
rootstocks (6).

The micropropagation method is applied as a useful
method for propagation of vegetative rootstock, (7).
There is no universal medium for in vitro culture,
since plant species and cultivars are genetically
specific with regard to different components of
medium, which include not only organic substances,
but also mineral elements (8). In 2001, Erbenova et
al. reported a 50% increase of multiplication rate on
the dwarf rootstocks of sweet cherries in MS
medium containing 1.5 mg I'' BAP (9). Ruzic et al.
reported that the MS and MS (double macro-salts)
media culture containing 4.4mp BA, 0.5mp NAA
and 0.3 mu GA3 are a suitable culture media for
propagation of cherry (10). In a study on
micropropagation of Prunusavium, the combination
of 0.5mg L' BAP and 0.05mg L' TDZ was suitable
for multiplication and a culture media having 0.3mg
I'' IBA is desirable for the rooting (11). Carolina et
al. cultured nodal segments of Prunusserotina in
MS medium culture supplemented with 4.4Mm BA,
0.49 mp IBA and0.29 mu GA3 (12).

The aim of the current study was to investigate the
effects of different culture media and plant growth
regulators on micropropagation of three types of
cherry rootstocks depending on their roles in
controlling size growth of cherry trees and solving
the difficulty of propagation by common methods.

MATERIALS AND METHODS

Three contemporary cherry rootstocks, including 1-
Stockton Morello. 2-F12/1 Mazzard. 3-Mahaleb,
were collected from the field. The current study was
carried out in plant tissue culture laboratory of the
Horticulture Department, Faculty of Agriculture,
University of Duhok, Iraq, during the period from
March to September 2014.

Initial cultures of all rootstocks were established
using actively growing shoots from the field. Shoots
were packed in plastic and were transferred to the
laboratory. Then, the explants were washed by tap
water and dishwashed liquid to remove surface
contamination. Then, they were divided into parts
containing more than one node and were pre-
sterilized by immersing in 70% ethanol for 30
seconds. The next step was doing a rinse in sterile
distilled water, and 5 min soaking in 0.1% (W/V) of
HgCl, mercuric chloride, followed by triple rinsing
with sterile distilled water. (1-1.5cm) large shoots
were isolated and placed onto WPM (13) and MS
medium (14) containing 2mg I'' BA for 4 weeks to
take disinfectant explants. After all, they were
transferred to the different culture media for
multiplications stage.

Upon establishing the aseptic culture, uniform
single shoots were multiplied on MS and WPM
media of constant hormonal composition. Shoot
multiplication of cherry rootstock was monitored on
the medium supplemented with  different
concentrations of BA (1, 1.5 and 3 mg ') + WPM
and MS medium. All multiplication media
contained 30g 1" sucrose and 8g 1" agar. The pH
value was adjusted to 5.7+ 0.1 before autoclaving at
121 °C, 150 KPa for 20 min. Establishment and
multiplication parameters i.e. Shoot percentage,
Number of shoots, Number of leaves and Shoot
length (cm) were calculated.

Shoot cultures were grown in 250 ml culture vessels
containing 25ml of establishment and multiplication
media at 23 1 °C and 16 hour photoperiods (Light
intensity, 1000 Lux.).

The cultures were grown in growth room under 16
hours photoperiod and 8 hours darkness with a light
intensity of 1000-1500 Lux on culture surface
provided with cool white fluorescent tubes 40W, 6,
500 °K and temperature was 23+1°C.

The experiments were set up in a completely
randomized design (CRD) and repeated three times.
Each treatment included 6-8 replicates (with 4
explants in each 250cm? jar). Data were analyzed by
using SAS program (15). The differences between
various treatment means were tested with Duncan
Multiple Range test at 5% level (16).

Vol. 10, No.1, March2015 8
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RESULTS AND DISCUSSION
Establishment parameters:

Effect of various culture media on three types of
cherry rootstock (1-Stockton Morello. 2-F12/1
Mazzard. 3-Mahaleb) from two types of
explants:

1. Percentage of Shoot Proliferation:

The establishment of aseptic culture is the first
critical step in in vitro propagation process. There
are many reports on successful application of
mercuric chloride at 0.1% at 5min for surface
sterilized of initial explants (17, 18).

It is notable on table (1), figure (1) that the
rootstocks were significantly various in their
response on the percentages of shoot development
and the highest percentage of shoot was from the
Stockton Morello (100%) as compared with F12/1
Mazzard and Mahaleb rootstock. However, the
mean value of different explants were recorded and
the highest percentage of shoots was (93.23 %) from
nodal segments compared with shoot tip (92.19%),
but the increases were not significant. While the
mean value of different media gave the highest
percentage (93.75%), which was observed with
WPM as compared with MS medium which gives
(91.67%).

Regarding the combination between rootstocks and
media, the highest percentage of shoots (100%) was
obtained from Stockton Morello rootstock in WPM
and MS media, while the lowest percentage was
formed in Mahaleb rootstock (85.94%) in WPM and
MS media. However, regarding the interaction
between rootstock and explants, the nodal segments
and shoot tip from Stockton Morello rootstock gave
the highest shoot percentage (100%) compared with
other two rootstocks and the lowest shoot
percentage (84.38%) was produced from nodal
segments for Mahaleb rootstock.

Interaction between media and explants showed that
the explants in the WPM medium produced high
percentage of (93.75%) from nodal segments and
shoot tip. While the lowest percentage of shoots
(90.63%) was produced from nodal segments when
cultured on MS medium.

The results of the three combinations (different
rootstocks, different culture media and different
explants) showed that the combination of nodal
explants and shoot tips from Stockton Morello
rootstock with all media WPM and MS medium
produced 100% as compared with all treatments, but
the shoot percentage did not increase significantly.
The highest percentage of shoot /explant (100%)
was obtained from Stockton Morello rootstock on
both media, while (96.88%) was recorded with
WPM from nodal segment in F12/1 Mazzard and
(87.5%) was observed from shoot tip in Mohaleb.
While the lowest shoot percentage (84.38%) was
obtained from nodal segment in Mahaleb rootstock.
The findings of the current study are in conformity
with other studies, where BA performed better than
Kinetin as a synthetic cytokinin. BA has the

advantage over other Cytokinin in inducing in vitro
shoot production in woody plant like Jak fruit
(Artocarpus heterophyllus) it was found that the
concentration of 1.5 mgl" will have very effective
results on the dwarf cherry rootstock (9, 20).
Moreover, (20) found in their study on 9 kinds of
pear that the concentration of 2mgl'BAP was the
best treatment.

2. Number of Shoot Proliferation:

Table (2) figure (1) showed an increase in the shoot
number/ explant in all rootstocks in different media
and different explants. The mean value of different
rootstocks was not significantly affected. The
highest number of shoot/explant (23.63) was
obtained from Stockton Morello rootstock as
compared with both other rootstocks (22.69 and
20.88) number of shoot/explant from F12/1 mazzard
and Mahaleb respectively. On the other hand, the
mean value of explants showed that the highest
number of shoot/explant was formed from nodal
segment (23.23) compared with shoot tip, which
gave (21.56) shoot/explant. However, the mean
value of media recorded the highest number of shoot
on WPM compared with MS medium (22.85 and
21.94) shoot/explant respectively, but the increase
of shoot was not significant.

The results of the interaction between rootstocks
and media was not significant, where the highest
number of shoots in Stockton Morello and F12/1
Mazzard (23.88 and 23.50 shoots /explant) were
obtained on WPM respectively, while the lowest
number of shoots was formed in Mahaleb when the
explants were cultured the explants on MS medium.
Regarding the interaction between rootstocks and
explants, the nodal explant from Stockton Morello
and F12/1 Mazzard rootstock produced the highest
number of shoot (24.19 and 23.63 shoots/explant),
while the lowest shoot number (19.88) shoot/explant
was obtained from Mahaleb’s shoot tip. In case of
the interaction between different media and different
explants, the nodal segments culture on WPM
produced the highest shoot number
(23.71shoots/explant) compared with all treatments
but the increase was non-significant.

Regarding the combination between three factors,
the results revealed that the shoots could be
observed with used WPM containing fixed
concentration of BA (2mg 1"). The highest shoot
number with three rootstocks (24.50, 24.38 and
22.25 shoot/explant) with Stockton Morello, F12/1
Mazzard and Mahaleb respectively, were recorded
from nodal segment with WPM. While the lowest
number of shoots (19.63shoots/explant) was formed
when the shoot tips were cultured on MS medium.
Based on the obtained results, it may be concluded
that there are differences in uptake of cytokinins,
recognition by the cell, or mechanisms of action of
the cytokinin compound. However, cytokinins in the
current experiment can be divided into two groups:
very active group only BA, which was more
effective, i.e. more shoots of cherry cv. Lapins
formed, whereas TDZ, 2ip and kin exhibited rather
weak effects on multiplication. These results were in
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comptence with results obtained by (21) with pear concentration of cytokine of adenine type is often
(Pyrus pyrifolia), they suggested that BAP necessary for growth and differentiation of tissue
displayed more noticeable effect than TDZ and culture.

kintin, ie. BA is more suitable for shoot
multiplication of pear. It is well known that high

Table (1): Effect of different types of explants culture on different type of media on shoot response percentage of three
cherry rootstocks after 4 weeks

Type of Explant
Type of rootstocks Type of media Node Rootstock X Media Mean of Rootstock
Shoot tip
segment
WPM 100 a 100 a 100 a
Stockton Morello 100 a
MS 100 a 100 a 100 a
WPM 96.88 a 93.75a 95.31b
F12/1 Mazzard 92.19b
MS 87.5a 90.63 a 89.06 b
WPM 84.38 a 87.5a 85.94b
Mahaleb 85.94b
MS 84.38 a 87.5a 8594 b
Stockton M. 100 a 100 a
Rootstock X Explant F12/1Mazzard 92.19 ab 92.19 ab Mean of Media
Mahaleb 84.38b 87.5b
WPM 93.75a 93.75a 93.75a
Media X Explant
MS 90.63 a 92.71 a 91.67 a
Mean of explants 9323 a 92.19a

* Means followed by the same letter within each character (column) do not differ significantly (P<0.05) according to Duncan's
Multiple Range Test (16)

Table (2): Effect of different types of explants cultured on different types of media on shoot number of three cherry
rootstocks after 4 weeks

Type of Explant
Type of rootstocks Type of media Rootstock X Media Mean of Rootstock
Node seg Shoot tip
WPM 24.50 a 2325a 23.88 a
Stockton Morello 23.63 a
MS 23.88a 22.88a 23.38a
WPM 2438 a 22.63 a 23.50a
F12/1 Mazzard 22.69a
MS 22.88a 20.88 a 21.88a
WPM 22.25a 20.13 a 21.19a
Mahaleb 20.88 a
MS 21.50 a 19.63 a 20.56 a
Stockton Morello 24.19 a 23.06 a
Rootstock X Explant F12/1 Mazzard 23.63a 21.75a Mean of Media
Mahaleb 21.88a 19.88 a
WPM 2371 a 22.00 a 22.85a
Media X Explant
MS 22.75a 21.13 a 2194 a
Mean of explant 2323 a 21.56 a

* Means followed by the same letter within each character (column) do not differ significantly (P<0.05) according to Duncan's
Multiple Range Test (16).
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3. Number of leaves Proliferation:

Table (3) and figure (1) showed the effect of
different media on different explants of three types
of rootstocks of cherry in all rootstocks. Different
culture media and different type of explants (shoot
tip and node segment) resulted in an increase in the
number of leaves per explant. The mean value of
rootstocks showed that the highest number of leaves
(28.34) was observed from Stockton Morello
rootstock and (26.94) was found from F12/1
Mazzard rootstock and it was significantly increased
as compared with the Mahaleb rootstock, which
gave (24.75 leaves/ explant).

On the other hand, the mean value of the explant,
the highest leaves number (27.08 leaves /explant)
was obtained from nodal segment compared with
shoot tip (26.27 leaves /explant), but the increased
was not significantly. However, the mean value of
media showed that the large number of leaves
(27.31 leaves /explant) was observed on WPM
compared with MS medium.

Regarding the interaction between rootstocks and
media, the highest leaves number per explant
(28.88) was obtained from Stockton Morello
rootstock when the explant cultured on WPM and
the increase was significantly as compared with
Mabhaleb rootstock, which gave (26.06 and 24.44
leaves /explant) when explants were cultured on
WPM and MS medium respectively, but not
significantly with F12/1 Mazzard when cultured on
WPM and MS media (28.00 and 25.88 leaves
/explant) respectively. For the combination between
rootstocks and explant, the highest number of leaves
per explant (28.81) was found from nodal segments
of Stockton Morello and it was significantly
increased with some treatments, while the lowest
leaves number (24.50) was observed from nodal
segments of Mahaleb.

In case of combination between media and explant,
the nodal segment cultured on WPM medium
produced an average of (28.21 leaves /explant) and
shoot tip on WPM medium produced (26.42 leaves
/explant), while the lowest leaves number (25.96
leaves /explant) was obtained from nodal segments
when cultured on MS medium.

The results from interaction between three factors
(type of rootstock, different culture media and
different explant) revealed that more leaves could be
obtained by wusing WPM and MS media
supplemented with fixed concentration of BA (2 mg
I'"). The highest number of leaves per explant with
three rootstocks (29.88, 29.50 and 25.25 leaves
/explant) were obtained from nodal segment of
Stockton Morello, F12/1 Mazzard and Mahaleb
respectively, when the nodal explant cultured on
WPM. On the other hand, the lowest number of
leaves was formed on Mahaleb rootstock (23.75
leaves /explant), when shoot tip cultured on MS
medium,while the highest number of leaves of
Stockton Morello and F12/1 Mazzard (27.88 and
26.38 leaves /explant) respectively were recorded in
MS medium when shoot tip and nodal segment were
cultured on MS medium respectively. Reducing salt
concentration in MS medium resulted in poor
performance with regard to percent establishment,
shoots number, leaves number and shoots length as
compared with WPM. Some plants gave similar
response with all media, while other showed
preference for specific media for explants (22).
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Table (3): Effect of different type of explant cultured on different type of media on leaves number of three cherry rootstocks after 4 weeks

Type of Explant
Type of rootstocks Type of media Rootstock X Media Mean of Rootstock
Node seg Shoot tip
WPM 29.88 a 27.88 abc 28.88a
Stockton Morello 28.34a
MS 27.75 abe 27.88 abc 27.81 ab
WPM 29.50 ab 26.50 abc 28.00 ab
F12/1 Mazzard 2694 a
MS 26.38 abc 25.38 abc 25.88 abc
WPM 25.25 abc 24.88 be 25.06 be
Mahaleb 24.75b
MS 23.75¢ 25.13 abc 2444 ¢
Stockton Morello 28.81a 27.88 ab
Rootstock X Explant F12/1 Mazzard 27.94 ab 25.94 abc Mean of Media
Mahaleb 24.50 ¢ 25.00 be
WPM 2821a 2642 a 2731 a
Media X Explant
MS 2596 a 26.13a 26.04 a
Mean of explant 27.08 a 26.27a

* Means followed by the same letter within each character (column) do not differ significantly (P<0.05) according to Duncan's Multiple Range Test (16)
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Figure (1): Rosety plant production of cherry rootstock. (1- stockton Morello, 2- F 12/1 Mazzard, 3- Mehlab) on
proliferation media containing MS + 2 mg I" BA after 4 weeks

4. Shoot length:

Results in table (4) revealed that the length of
shootlets was formed on three rootstocks of cherry.
The mean value of the rootstocks showed that the
longest shoot (2.61cm) was recorded on Stockton
Morello rootstock and gave significantly longer
shootlets than F12/1 Mazzard and Mahaleb
rootstocks (1.97 and 1.66 cm) respectively. While
the mean value of explants, the longest of shootlets
formed from shoot tips (2.21 cm) compared with the
nodal segments which gave (1.95 cm). However the
mean value of the different media, the high length of
shootlets (2.10 cm) was observed on WPM than MS
mediumwhich gave (2.06 cm).Regarding the
combination between rootstocks and media, the
explant in the combination of WPM and MS
medium produced the high length of (2.59 and 2.63
cm) respectively, from the Stockton Morello
rootstocks, and which gave the significantly longer
shootlets than F12/1 Mazzard and Mahaleb (2.00
and 1.78 cm) on MS medium and WPM
respectively.

However, the interaction between rootstock and
explant, the longest shoot/explant (2.74 and 2.47
cm) were obtained from Stockton Morello rootstock
when shoot tip and nodal segment cultured on WPM
medium. While the lowest length of shoot was
found with Mahaleb rootstock from nodal segments.
Concerning the combination between the rootstocks
and explants, the nodal segment and shoot tip from
Stockton Morello rootstock gave significant longer
shootlet than the F12/1 Mazzard and Mahaleb
rootstock on both two explants.In the case of
interaction between media and explants, revealed
that the length of shootlets on the media WPM and
MS medium, shoot tip was inversely related to
culture media at fixed concentration of BA (2mg I
). The longest shoot (2.30 and 2.12 cm) was
recorded with WPM and MS medium from shoot
tips respectively. While the lowest length of shootlet
was formed (1.90 cm) from nodal segments with
WPM medium.

The results of three combination (different type of
rootstocks, different media and different explants),
revealed that the more shoot length could be found
with WPM and MS medium enriched with fixed
concentration of BA at (2mg I'). The combination
of Stockton Morello and F12/1 Mazzard with WPM
medium produced an average of (2.81 and 2.24 cm)
was obtained from shoot tips compared with (2.68
and 2.08 cm) was found from shoot tips in MS
medium respectively. While the high length of
shootlet in three rootstocks (2.68, 2.08 and 1.85cm)
in Stockton Morello, F12/1 Mazzard and Mahaleb
respectively, were recorded with WPM medium
when used shoot tip compared with nodal segment
on WPM and MS medium. While the lowest length
of shootlets or shortest of shoot were found on
Mahaleb nodal explant (1.49 cm) in MS medium
containing fixed concentration of BA (2 mg 1-1) ,
and the shortest of shoot were observed on Stockton
Morello and F12/1 Mazzard (2.58 and 1.65 cm) in
MS and WPM medium respectively, when used
nodal explant for culture in the different media.

In general, the decrease in shootlets length in all
rootstocks of cherries with different media
containing fixed concentration of AB (2mg I™") are
in agreement with the findings of (23) who also
reported that the subculture improved shoot
clongation at short-lasting incubation (30 or 45
day). In contrast, (24) recorded a decrease in shoot
length and leaf size after several subcultures, which
indicated that beside being affected by external
factors, growth is highly influenced by genotype. In
addition, the results obtained with L. Corniculatus
shoots seedling showed that even in the lowest
concentration (0.08 and 0.22uM), cytokinin retarded
elongation (25). While cytokinin Kin mainly
influenced shoot growth of cherry cv. Lapins,
whereas it made little impact on multiplication.
Some species, such as Tabernaemonlana fuschsia
efolia L. (Apocynaceae), exhibited higher
multiplication rate on media with Kin that BAP
(26).

Vol. 10, No.1, March 2015 12



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 3.735 Vol. 10, No.1, March 2015 13

Table (4): Effect of different type of explants cultured on different types of media on shoot length of three cherry
rootstocks rootstocks after 4 weeks

Type of Explant
Type of rootstocks Type of media Rootstock X Media Mean of Rootstock
Node seg Shoot tip
WPM 2.36 abc 281la 2.59a
Stockton Morello 2.61a
MS 2.58 ab 2.68a 2.63a
WPM 1.65 cd 224 a-d 1.94b
F12/1 Mazzard 1.97b
MS 1.93 bed 2.08 a-d 2.00b
WPM 1.70 cd 1.85 bed 1.78 b
Mahaleb 1.66 b
MS 1.49d 1.61cd 1.55b
Stockton Morello 2.47 ab 2.74a
Rootstock X Explant F12/1 Mazzard 1.79 cd 2.16 be Mean of Media
Mahaleb 1.59d 1.73 cd
WPM 190 a 230a 2.10a
Media X Explant
MS 2.00a 2.12a 2.06a
Mean of explant 195a 221a

* Means followed by the same letter within each character (column) do not differ significantly (P<0.05) according to Duncan's
Multiple Range Test (16).

Multiplication parameters:

Effect of various culture media and BA
concentration on three types of cherry rootstock
(1-Stockton Morello. 2-F12/1 Mazzard. 3-
Mahaleb):

1. Number of Shoot:

Table (5) showed the effect of different types of
rootstocks, different types of media and different
concentrations of BA, WPM and MS medium used
initially to study the effect of basal media on shoot
multiplication. According to our results, WPM
proved to be better than MS medium since it
showed a higher number of shoots, higher number
of leaves and shoots length. results in table (5)
clearly showed that in all rootstocks, different
culture media and different concentration of BA
resulted the increase in the shoots number but it was
non-significantly only in some treatments.

The mean value of different rootstocks, and the
highest shoot number (7.17 shoots/explant) were
found from Stockton Morello compared with F12/1
Mazzard and Mahaleb, which gave (6.47 and 6.17
shoots/explant) respectively. While the mean value
of concentrations showed that the (3mg 1! BA)
added to the medium gave (8.58 shoots/explant) and
it was significantly compared with treatment when
using (Img 1" BA), which gave (3.61
shoots/explant). However, the mean value of
different culture media showed the highest number
of shoots per explant (6.80 shoots/ explant) which

was found on WPM. This might be because the
requisite concentration of BA differ greatly
according to the culture features of plant (8).

For the combination between rootstocks and media,
the maximum number of shoots (7.28 shoots
/explants) was obtained from Stockton Morello
rootstock when cultured on WPM medium but the
increase was not significantly with all treatments.
While the lowest number of shoot appeared from
Mahaleb rootstock (5.83 shoots/explant) when using
MS medium. The combination between rootstocks
and different concentrations of BA, the larger shoots
number had appeared from Stockton Morello
rootstock (9.33 shoots/explant) when using 3mg 1"
BA, while the minimum shoot number (3.42 shoots/
explant) was observed from Mahaleb rootstock
when the explant was cultured on medium
containing 1mg ' BA. The combination between
different culture media and concentrations of BA
resulted that the maximum shoots number (9.00
shoots/ explant) was found on WPM medium
having 3mg I' BA and the increase was
significantly than the treatments used WPM and MS
medium supplemented Img 1" BA, while the
minimum shoots number (3.50 shoots/ explant) was
obtained on MS medium containing 1 mgl"' BA.
The consequences of the three combinations
(different type of rootstocks, different type of
culture media and different concentrations of BA)
revealed that more shoots could be observed with
the use of WPM and MS medium supplemented
with a higher BA concentration. The maximum
number of shoot per explant (9.50 and 9.17
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shoots/explant) was obtained from Stockton Morello
rootstock and recorded with WPM and MS medium
provided with 3mg I' BA. However, the minimum
number of shoots formed from Stockton Morrello
(3.83 shoots/explant), when the explants cultured on
MS medium supplemented with 1mg I'BA.
Whereas, the higher number of shoots from F12/1
Mazzard and Mahaleb(8.67 and 8.83 shoots/
explant) were observed on WPM containing 3mg 1!
BA respectively. But the lowest number of shoots
(3.17 shoots/ explant) was formed from F12/1
Mazzard when the explant cultured on MS medium
having 1mg I"' BA. From the published reported on
various systems, it is clear that the cytokinin is
essential for multiple shoots induction from explant.
BA-induced multiple shoot induction has been
reported in cherry rootstock (PHL-A) (27). In
addition, our results showed that the presence of
cytokinin like BAP in the proliferation phase in
necessary.

Arab et al. reported in vitro multiplication of G x
N15 (hybrid of almond X peach) vegetative
rootstock, showed (7.37 + 0.35) Img I"' BAP is the
most effective treatment (28). Sulusoglu and
Cavusoglu (29) stated that the effective BAP
concentration for Mahaleb rootstocks (K-KKI and
S-AB), F12/1 Mazzard and SL-64 are 1mg I"'. The
Increase of BA concentration in medium (MS + 0.5
mg I' BA compared with MS + 1 mg I BA)
resulted in increase of the shoot number and
decrease of the shoot length on cherry rootstock
(30). These findings confirmed our results.
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Table (5): Effect of different type of rootstocks, different type of media and different concentrations of BA on number of
shoot of cherry rootstock after 8 weeks

T ¢ rootstocks T £ medi BA concentrations Rootstock X Medi Mean of
ype of rootstoc ype of media 5 0 : ootstoc edia Rootstock
WPM 4.17b 8.17a 9.50 a 728 a
Stockton Morello 717 a
MS 3.83b 8.17a 9.17 a 7.06 a
WPM 3.67b 7.50a 8.67 a 6.61 a
F12/1 Mazzard 6.47 a
MS 3.17b 733a 8.50a 6.33a
WPM 333b 733a 8.83a 6.50 a
Mahaleb 6.17a
MS 3.50b 7.17 a 6.83 a 583a
Stockton Morello 4.00 ¢ 8.17 ab 933a
Rootstock X Conce. F12/1 Mazzard 342¢ 7.42 ab 8.58 ab Mean of Media
Mahaleb 342¢ 7.25b 7.83 ab
WPM 3.72b 7.67 a 9.00 a 6.80 a
Media X Conce.
MS 3.50b 7.56 a 8.17a 6.41a
Mean of Conce. 3.61b 7.61a 8.58a

* Means followed by the same letter within each character (column) do not differ significantly (P<0.05) according to Duncan's
Multiple Range Test (16).

2. Number of leaves:
different culture media, the highest number of

Table (6) showed that the WPM proved to be better
than MS medium, since it showed the highest
number of leaves per explant. The mean value of
different rootstocks showed that the highest number
of leaves (15.28 leaves/ explant) was found on
Stockton Morello rootstock, but the increase was
not significant than the F12/1 Mazzard and Mahaleb
rootstocks (14.36 and 13.89 leaves/ explant)
respectively. While for the mean value of different
concentrations of BA, the maximum leaves number
per explant was(15.94 leaves/ explant) in 3mg I
BA and there was significantly increase more than
(1 and 1.5mg I"' BA). Regarding the mean value of

leaves (14.57 leaves/explant) was observed on
WPM compared with MS medium which gave
(14.44 leaves/ explant), but the increase was not-
significant.

In case of the interaction between rootstocks and
media, the explants from Stockton Morello
rootstock cultured on MS medium produced the
highest number of leaves (15.44 leaves/ explant). In
addition, the interaction displayed that the greatest
number of leaves were obtained on WPM medium
and F12/1 Mazzard, which gave (14.72 leaves/
explant), while the lowest number of leaves per
explant (13.89 leaves/ explant) were obtained from



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 3.735

Mahaleb rootstock when cultured on WPM medium.
Nevertheless, the combination between rootstocks
and different concentrations of BA, showed that the
greatest number of leaves/explant (17.58 and 16.08
leaves/ explant) were found from Stockton Morello
and F12/1 Mazzard rootstocks when the explant
were cultured on medium having 3mg I'' BA and it
was significantly increased compared with all
treatments excepted the treatment containing 1.5mg
I'' when Stockton Morello rootstock on culture
medium. While the lowest number of leaves per
explant (13.50 leaves/ explant) were observed from
three rootstocks (Stockton Morello, F12/1 Mazzard
and Mahaleb) when cultured on medium containing
Img 1" BA and F12/1 Mazzard when cultured on
medium having 1.5mg 1" BA. Whereas, the
interaction between the culture media and different
concentration of BA, the highest number of leaves
per explants in both media (16.83 and 15.06 leaves/
explant) were observed on WPM and MS medium
having 3mg 1" BA respectively. While the lowest
number of leaves shows on WPM containing (1 and
1.5 mg I'! BA) (13.44 leaves/explant).

The results of interaction of three factors (different
type of rootstocks, different type of culture media
and different concentrations of BA) revealed that
the major leaves could be observed on WPM than
MS medium supplemented with high concentration
of BA (table 6 and figures 2 and 3). The greatest
number of leaves in three rootstocks (17.83, 17.50
and 15.17 leaves/explant) in the Stockton Morello,
F12/1 Mazzard and Mahaleb  rootstocks
respectively, were recorded with WPM medium
having 3mg "' BA. As well as, the lowest number
of leaves per explant were formed on Stockton
morello explants (13.17 leaves/explant) in MS
medium having 1mg I'' BA and formed on Mahaleb
explants (13.17 leaves/ explant), was obtained on
WPM and MS medium containing (1 and 3mg I
BA). While the highest number of leaves per
explant formed on Stockton Morello rootstock
(17.33 leaves/explant) in MS medium having 3mg I’
' BA and highest leaves number of leaves per
explant formed on F12/1 Mazzard (14.67
leaves/explant) in MS medium supplemented with 3
mgl”' BA. Whereas, a promotive effect at low BAP
concentration that was described in the literal is for
explant of different citrus genotype (31). Similar
results were reported by (27) who obtained the
highest leaves number per explant by culturing the
explants of cherry rootstocks on MS and DKW
media, which containing (0.5 and 1 mg I') BA.

3. Shoot length:

Results in table (7) revealed that the longest of
shootlet formed on three rootstocks explants was
inversely related to BA concentrations and different
culture media. The mean value of different type of
rootstocks, the lowest of shootlet (2.94 cm) was
recorded on Stockton Morello rootstock and it was
increased significant than the two other rootstocks
(2.58 and 2.31 cm) were recorded on F12/1 Mazzard
and Mahaleb rootstocks respectively, and the F12/1
Mazzard increased significantly than the Mahaleb

rootstock. As well as, the lowest shoot length (2.31
cm) was recorded on Mahaleb rootstock. Whereas,
the mean value of different concentration of BA,
show in the same table, the longest of shootlet (3.04
cm) was found on medium having 1.5mg I BA
compared with the treatment contained (1 and 3 mg
I'' BA) were recorded lowest shoot length (2.20 and
2.60 cm) respectively and the increase was
significant between treatments. In addition, the
treatment, which contained 3mg 1-1 BA showed
significant increase on the shoot length than the
treatment having 1mg I'BA, while the mean value
of different type of culture media, the maximum
shoot length (2.62 cm) was recorded on MS medium
that the WPM medium which gave (2.60 cm), but
the increase was not significant.

Concerning the interaction between the different
type of rootstocks and different culture media, the
longest shoot (3.02 and 2.87 cm) was found from
the Stockton Morrelo rootstock, when the explants
were cultured on WPM and MS medium
respectively. Whereas, the lowest shoot length was
formed in Mahaleb rootstock (2.22 ¢cm) on WPM
and the increase of the shoot length was significant
between three rootstocks, where in the length of
Stockton Morello rootstock increased significantly
when cultured on both media than the F12/1
Mazzard and Mahaleb rootstock. The longest of
shoot on F12/1 Mazzard and Mahaleb (2.59 and
2.40 cm) was formed from shoot on MS medium
respectively, but the increase of shootlet was not
significant. However, the combination between
rootstocks and different concentrations of BA,
showed that the longest of shootlets was produced
in Stockton Morello (3.55 cm) when the explants
were cultured on medium having 1.5mg "' BA and
the increase was significant than all treatments,
while the lowest shoot length was produced from
Mahaleb and F12/1 Mazzard (2.16, 2.18 and 2.19
cm) when the explants were cultured on media
containing (1 and 3 mg 1" BA) respectively. The
combination of BA showed that the explants in
combination of MS medium with 1.5mg "' BA were
produced on an average length of (3.13 c¢m), and
explants in WPM medium having 1.5 mg I BA
produced an average length of (2.94 cm) and the
shortest (2.18 cm) were produced when the explants
were cultured on MS medium containing 1 mg I
BA.

In case of the combination of three factors (different
type of rootstocks, different type of media and
different concentrations of BA), results revealed that
more shoot length could be found with the use of
WPM and MS medium enriched with BA
concentration (Figures 2 and 3 and table 7). The
interaction of Stockton Morello with WPM and MS
medium having 1.5 mg I"' BA produced an average
of shoot length (3.58 and 3.52 cm) and the increase
of shoot length was significantly compared with all
treatment without the treatment in combination of
Stockton morello rootstock in WPM medium
supplemented with 3mg 1" BA. The highest length
of shoot per explant with three rootstocks (3.58 and
2.98 cm) in Stockton Morello and F12/1 Maazard
were recorded in WPM having 1.5mg 1" BA and in
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Mabhaleb rootstock (2.92 cm) was recorded on MS
medium containing 1.5mg ' BA. On the other
hand, the shortest shoots were formed on Mahaleb
rootstock (2.13 and 2.15 cm) in MS medium
supplemented with (1 and 3mg 1" BA), also the
shortest of shoots on F12/1 Mazzard rootstock (2.17
cm) was found on MS medium contained 1mg 1"
BA.

Hossini et al. (32) also reported that the different
concentrations of BA improved shoot elongation at
Img I"'BAP when added to the MS medium and
Img I BAP when added to the LS medium. In
contrast, (18) recorded a decrease in shoot length
when adding a higher concentration of BA (2mg I'"),
but the longest of shoots were found in the current
study when adding 0.2mg I"' BA to the MS medium.
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The total decrease in shootlets length in all
rootstocks with increasing BA concentration in the
culture medium is in agreement with the findings of
(17) on wild cherry (Prunusaium L.) and (6) on fruit
rootstocks.

Table (6): Effect of different type of rootstocks, different type of media and different concentrations of BA on number of
leaves of cherry rootstock after 8 weeks

T £ rootstocks T ¢ medi BA concentrations Rootstock X Medi Mean of
ype of rootstoc ype of media 5 0 : ootstoc edia Rootstock
WPM 13.83 a 13.67 a 17.83 a 15.11a
Stockton Morello 1528 a
MS 13.17 a 1583 a 17.33 a 1544 a
WPM 13.33a 13.33a 17.50 a 1472 a
F12/1 Mazzard 1436 a
MS 13.67 a 13.67 a 14.67 a 14.00 a
WPM 13.17a 1333 a 15.17 a 13.89 a
Mahaleb 13.89 a
MS 13.83a 14.67 a 13.17 a 13.89 a
Stockton Morello 13.50 b 14.75 ab 17.58 a
Rootstock X Conce. F12/1 Mazzard 13.50b 13.50b 16.08 ab Mean of Media
Mahaleb 13.50b 14.00 b 14.17b
Media X Conce. WPM 13.44 b 13.44 b 16.83 a 14.57 a
MS 13.56 b 14.72 ab 15.06 ab 14.44 a
Mean of Conce. 13.50 b 14.08 b 1594 a

* Means followed by the same letter within each character (column) do not differ significantly (P<0.05) according to Duncan's
Multiple Range Test (16).

Table (7): Effect of different type of rootstocks, different type of media and different concentrations of BA on shoots
length of cherry rootstock after 8 weeks

BA trati
Type of rootstocks Type of media concentrations Rootstock X Media L G0
Rootstock
0 1.5 3
PM 2. -f . . .02
Stockton Morello W 380 3-582 3.08ab 3022 2944 a
MS 2.17f 3.52a 2.98 abc 2.87 ab
WPM 2.10 f 2.98 abc 2.63 b-f 2.57 bc
F12/1 Mazzard 2.58b
MS 2.28 c-f 2.95 a-d 2.53 b-f 2.59 bc
WPM 2.17f 2.27 def 2.23 ef 222¢
Mahaleb 2.311¢
MS 2.15fF 2.92 a-e 2.13f 240 ¢
Stockton Morello 225¢ 3.55a 3.03b
Rootstock X Conce. F12/1 Mazzard 2.19¢ 297b 2.58 bc Mean of Media
Mahaleb 2.16 ¢ 2.59 bc 2.18 ¢
WPM 2.22d 2.94 ab 2.65 be 2.60 a
Media X Conce.
MS 2.18d 3.13a 2.55¢cd 2.62a
Mean of Conce. 2.20¢ 3.04a 2.60 b

* Means followed by the same letter within each character (column) do not differ significantly (P<0.05) according to Duncan's
Multiple Range Test (16).
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Figure (2): Mass production of cherry rootstock (1- stockton Morello, 2- F 12/1 Mazzard, 3- Mehlab) on
proliferation media containing the best concentration of BA + MS after 8 weeks.

Figure (3): Mass production of cherry rootstock (1- stockton Morello, 2- F 12/1 Mazzard, 3- Mehlab) on
proliferation media containing the best concentration of BA + WPM after 8 weeks.
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ABSTRACT

The current study was carried out in a private olive orchard located near Kasara region during growing season
2014 in order to study the effect of spraying olive tree 8 years old with three concentrations of potassium fertilizer
as potassium sulfate (0, 5 and 10 g.l'l) and three concentrations of ascorbic acid (0, 200 and 400 mg.l'l). The
spraying of both potassium and ascorbic acid were carried out twice per season, first two weeks after growth
began, and second after month. Results indicated that spraying potassium at 10 g.I" had significantly increased
leaf area, leaf dry weight, chlorophyll content, fruit weight, fruit flesh weight, and fruits quality including fruit
length, fruit width and TSS %. Ascorbic acid at 400mg.]1" had significantly increased all vegetative growth,
physical and chemical fruits properties except seed weight and TSS %. Interaction of 10 g.I"' potassium and 400
mg.I"" Ascorbic acid had significantly increased all vegetative growth, physical and chemical fruits properties.

Key words: olive, Khadrawi, potassium, Ascorbic acid
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INTRODUCTION

Olive belongs to the family Oleaceae. Olives are
grown between two latitudes of 30° and 45° N from
the equator. About 90% of olives in the world are
produced for oil production and 10% are produced
as table olives (1,2).

Olive trees are grown in some areas of central and
northern of Iraq. Nineveh is the leading governorate
in olive producing, its cultivation in Nineveh
spreading in an area including village of Baashiqa,
Bahzany, Fadiliya, Sheikh Uday, Dhecan, Sinjar
and Agqrah, followed by Babylon, Diyala, Kirkuk,
Baghdad, Erbil and Duhok (3). The Mediterranean
region is native habitat (4).

However, current olive practices in Iraq largely
ignored the mineral nutrition especially in arid and
semi arid zones. Potassium is a major element with
an important effect on fruit yield and quality. This
element could be applied with different methods, the
foliar application is helpful to satisfy plant
requirement and has a high efficiency (5). Potassium
is easily adsorbed and distributed through leaf
tissues (6). A study was conducted in 2008 to
investigate the effect of potassium fertilizer applied
as fertigation in the form of potassium sulphate on
olive (7). The obtained results revealed that high
level of K fertigation (400 mg K.L'!) improved the
vegetative growth parameters, leaf water content
especially at high level of irrigation water (7).
Another study showed that the application of (NPK)
fertilizer on cv. Ashrasi olive tree at two levels (15
and 30 Kg/Donum) caused significant increase in
the nutritional element content of leaves such as
nitrogen and potassium, also Spraying potassium
nitrate at (15 and 30 g/L) had significant effect in
the leaf content of nitrogen, potassium, leaf dry
weight, the total chlorophyll content, potassium
nitrate (8).

Nowadays, there is a prevalent use of the
antioxidants especially ascorbic acid for enhancing
growth and productivity of fruit trees as well as
controlling the prevalence of most fruit disorders
(9,10). Ascorbic acid as an antioxidant has auxinic
action and has synergistic effect on growth,
flowering and production of plants (9, 11, 12). A
study was conducted and its results showed that
application of ascorbic acid improved berry set,
yield, cluster weight, berry weight, TSS and total
sugar of grape, however acidity was reduced (13).
Another study showed that using ascorbic acid alone
or combined application with some micronutrient
was positively affected on vegetative growth, yield
and fruit quality of ‘ANNA’ apple trees (14).
Recently, a study was conducted to determine the
effect of Ascorbic acid and humic acid on vegetative
growth of two olive (Olea europaea) cultivars
(Khithairy and Sorany ) (15). The transplants were
sprayed with four levels (0, 500, 1000 and 2000
mg.l-1) Ascorbic acid and four levels of humic acid
(0, 20, 40 and 60 mg.l-1). Results indicated when
transplant treated with 500 mgl' Ascorbic acid
significantly increased plant height, leaf fresh
weight and leaf dry weight (15).

MATERIALS AND METHODS

The study was carried out during growing season
2014 in a private olive orchard located near Kasara
region in order to investigate the effect of spraying
olive trees of § years old with three concentrations
of potassium fertilizer as potassium sulfate (0, 5 and
10 gI") and three concentrations of ascorbic acid
(0, 200 and 400 mg.l"). The spraying of both
potassium and ascorbic acid were carried out twice
per season, first two weeks after growth began, and
the second after month.

RBCD design was used for arranging the treatment
and each treatment was replicated three times using
one tree per experiment unit. The olive trees were
irrigated with drip irrigation and planted at 5*5 m
within the row and 5 m between the rows. The trees
under taken in this study received all agricultural
and horticultural practices that done in orchards.

A detergent powder as wetting agent at (1-2 g.L-!)
was added to all the spraying solution. The olive
trees were sprayed with solutions until run off (2
L/tree). potential effects of potassium and ascorbic
acid were evaluated in terms of the change in
growth, leaf area was calculated by (leaf area meter
AM 300), leaf dry weight, chlorophyll content as
(SPAD), fruit weight, fruit flesh weight, seed
weight, and fruits quality include fruit length, fruit
width and TSS %. All results were analyzed
statistically by using SAS programs (16). Duncan's
multiple tests at 5% level of portability was to
compare the treatment according to (17).

RESULTS AND DISCUSSION

Vegetative growth properties:

Results exhibited in table (1) showed that foliar
application of both potassium and ascorbic acid had
significantly increased vegetative growth properties
represented in single leaf area, leaf dry weight and
chlorophyll content, since spraying olive trees with
10 gL' and 400 mg.L" resulted in highest value
(35.74,0.161 and 81.79) (35.06, 0.161 and 79.40) of
single leaf area, leaf dry weight and chlorophyll
content respectively.

Concerning the interaction, the same table showed
that the interaction between potassium and ascorbic
acid had significant effect of all vegetative growth
properties undertaken in this study, maximum
values (38.77 and 0.184) of single leaf area and leaf
dry weight were obtained with the interaction
between 10 gL' potassium and 400 mg.L’
Ascorbic acid respectively, whereas the maximum
value of chlorophyll content was with the
interaction between 10 gL' potassium and 200
mg.L"! Ascorbic acid compared to the minimum
values resulted from control.

The significant effect of spraying potassium may be
due to the main role of potassium in the synthesis of
proteins and activates a number of enzymes and the
promotion of normal cell division and growth,
which are important components in the synthesis of
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chlorophyll (18,19). Auxinic action of ascorbic acid
on enhancing cell division and cell enlargement

and fruits can be assumed proportional to solar
radiation intercepted by foliage resulting in more

which reflected positively on leaf area was
concluded by (10, 20, 21). On the other side,
accumulation of dry matter production in canopy

efficiency of photosynthesis process (22).

Table (1): Effect of potassium and Ascorbic acid on vegetative growth properties of olive cv. Khadrawi

Characters Leaf area (cm?) Leaf dry weight (g) Chlorophyll content (Spade)
i Ascorbic acid M Ascorbic acid t Mean Ascorbic acid Mean
pofassium (mLL™") ean (mLL™") Effect (mLL™") Effect
(g1 Effect K
0 200 400 0 200 400 K 0 200 400 K.
0 24.66 25.87 30.96 27.16 0.090 0.136 0.143 0.123 65.10 72.37 75.40 70.96
cd cd a-d b b ab ab b d cd abc b
5 28.00 35.05 35.44 32.83 0.126 0.144 0.156 0.142 74.30 79.33 83.33 78.99
bed abc ab a ab ab a ab bc abc ab a
31.81 36.63 38.77 35.74 0.134 0.165 0.184 0.161 81.77 84.13 79.47 81.79
10
a-d ab a aa ab a a a ab a abc a
Mean effect 28.16 32.52 35.06 0.117 0.148 0.161 73.72 78.61 79.40
Ascorbic b ab a b ab a b a a

Means with the same letter are not significantly different according to Duncan multiple ranges test at 5% level

Fruit properties

Results in table (2) showed that fruit weight, fruit
flesh weight and seed weight for olive trees sprayed
with potassium at both concentration are superior
significantly on that untreated trees. The highest
fruit weight, fruit flesh weight and seed weight
(50.49, 7.29, and1.90) respectively, were given by
spraying trees with potassium at 10 g.L"' compared
with lowest values (34.54, 5.21 and 1.19)
respectively at untreated trees. Various levels of
potassium were also differed significantly among
each other’s. Data in the same table also shows that
fruit weight and fruit flesh weight for trees sprayed
with Ascorbic acid are superior significantly on that
untreated. Highest values (47.05 and 7.03)
respectively, were obtained in trees sprayed with
Ascorbic acid at 400 mg.L™' compared with lowest
values (37.75 and 5.25) respectively at untreated
trees. Whereas Ascorbic acid had no effect on seed
weight of olive fruit at both concentration.

For the interaction between potassium and Ascorbic
acid, results in table (2) indicated that the interaction
between 10 gL' potassium and 400 mgL’!
Ascorbic acid significantly overtopped most of other
interaction and had highest value (60.32, 8.53 and
1.90) for the previous properties respectively.

Fruit weight, fruit flesh weight and seed weight of
fruit were increased with increasing the
concentration of application of potassium these
increasing may be due to the role of potassium in
activating meristematic growth, photosynthesis and
activates a number of enzymes, including those
involved in the synthesis of carbohydrates, and is
also involved in the neutralization of organic acids
and the promotion of normal cell division and
growth (23- 25). Ascorbic acid act as antioxidants,

therefore expected increments of carbohydrates
supply to fruits can explain improvements of yield
fruit weight and flesh oil content obtained in this
experiment (22, 26).

Fruit quality properties:

Results in Table (3) clearly showed that foliar
application of potassium at 5 g.L ™ and 10 g.L"! was
accompanied with improving quality of the olive
fruits in terms of increasing fruit length, fruit width
and total soluble solids percentage. The best
significant results were obtained by the addition of
potassium via leaves at 10 g.L'. Ascorbic acid
sprays also was of measurable influence on fruits
quality in terms of increasing fruit width and total
soluble solids percentage, while both concentration
of Ascorbic acid had on significant effect on fruit
length, the highest values of fruit width and total
soluble solids percentage resulted in fruits of trees
received Ascorbic acid at 400 mg.L"' compared to
the lowest values obtained with control.

For the interaction, the best results were regarded
when potassium was sprayed at 10 gL' and
Ascorbic acid at 400 mg.L", the highest values of
fruit length, fruit width and total soluble solids
percentage (3.12, 3.03, 1.26 and 16.25) respectively,
were detected on olive trees received potassium at
10 g.L'! and Ascorbic acid at 400 mg.L"!, compared
with the lowest values (2.13, 1.75 and 12.83)
respectively from control treatment. The increases in
fruit quality traits may be due to the role of
potassium influencing meristematic growth,
photosynthesis and activates a number of
enzymes, including those involved in the
synthesis of carbohydrates, then increased
food materials available to the fruits (23, 25).
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Table (2): Effect of potassium and Ascorbic acid on fruit properties of olive cv. Khadrawi

Characters fruit weight (g) fruit flesh weight (g) seed weight (g)
tassium Ascorbic acid Mean Ascorbic acid Mean Ascorbic acid Mean
potassiut (ml.L") (ml.L") Effect (ml.L") Effect
(el) Effect K K K.
0 200 400 0 200 400 0 200 400
0 28.08 36.82 38.72 34.54 349 6.21 591 5.21 0.91 1.34 1.33 1.19
c bc b c c b b c c b b c
5 39.85 41.10 42.11 41.02 56.77 6.91 6.66 6.78 1.63 1.60 1.69 1.64
b b b b b b b b ab ab ab b
45.31 45.84 60.32 50.49 6.50 6.86 8.53 7.29 1.92 1.87 1.90 1.90
10
b b a a b b a a a a a a
Mean effect 37.75 41.25 47.05 5.25 6.66 7.03 1.49 1.60 1.64
Ascorbic b b a b a a a a a
Means with the same letter are not significantly different according to Duncan multiple ranges test at 5% level
Table (3): Effect of potassium and Ascorbic acid on fruit quality properties of olive cv. Khadrawi
Characters fruit length (mm) fruit width (mm) TSS (%)
Mean Mean
Ascorbic acid Mean Ascorbic acid t Ascorbic acid
potassium 1 1 Effect 1 Effect
@r) (mlLL™) Effect K (mlLL™) K (mlL.L™) K.
0 200 400 0 200 400 0 200 400
0 2.13 2.64 2.80 2.52 1.75 1.91 1.98 1.88 9.33 12.83 16.00 12.72
c bc ab b c be be b b b a b
5 3.05 3.23 2.99 3.09 2.17 2.09 2.07 2.11 12.92 14.08 14.83 13.94
ab ab ab a be be be a b ab ab b
3.27 2.70 3.40 3.12 2.27 2.32 3.03 2.54 14.58 15.92 16.25 15.58
10
ab bc a a b b a a ab a a a
Mean effect 2.81 291 3.01 2.06 2.11 2.36 12.28 14.28 15.69
Ascorbic a a a b ab a c b a

Means with the same letter are not significantly different according to Duncan multiple ranges test at 5% level

The effects of Ascorbic acid on chemical quality of
fruit may be due to the influence of Ascorbic acid
on stimulating carbohydrate biosynthesis as a result
of their effect on improving the vegetative of the
plant, (15, 27), also Ascorbic acid serves as a co-
factor for many enzymes and it contributes to the
detoxification of reactive oxygen species (ROS)
(28). Also vitamins with their anti oxidative
properties play an important role in plant defense
against oxidative stress induced by surfactants and
selected pesticide (29).

CONCLUSION

According to the experimental results of this study,
the most important conclusions can be expressed as
follows:

1. Potassium markedly increased Leaf area, Leaf dry
weight, total chlorophyll, fruit weight, flesh weight

and seed weight as well as fruit length, fruit width
and total soluble solid.

2. Potassium at 10 g.L"' allowed maintenance of
fruit physical properties without important loss in
fruit quality.

3. Ascorbic acid noticeably increased Leaf area,
Leaf dry weight, total chlorophyll, fruit weight and
flesh weight as well as fruit length, fruit width.

4. Potassium was effective on fruit quality more
than done Ascorbic acid.
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ABSTRACT

The current study was conducted to determine the effect of using deferent mineral and organic fertilizers on the
leaf area, leaf dry weight, total chlorophyll %, petiole mineral content and yield as well as physical and chemical
properties of the grape cv. Kamali grown under drip-irrigated system during 2012 growing season. Results showed
that Ammonium sulfate + Organic manure + Humic acid caused a remarkable stimulation on growth characters,
yield as well as berries quality parameters compared to control. Total acidity percentage in the juice tended to
reduce with using Ammonium sulfate + Organic manure + Humic acid treatments. Application of Ammonium
sulfate + Organic manure, Ammonium sulfate + Humic acid or Organic manure + Humic acid caused a significant
increase in most of the study parameters compared to the application of Ammonium sulfate, Humic acid and
Organic manure alone.

Keywords: Ammonium sulfate, Organic manure, Humic acid, grape, Kamali
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INTRODUCTION

Grape (Vitis vinifera L.) belongs to Vitaceae
family, is perhaps the most widely cultivated fruit
crop of the world in varying climatic zones
extending from the temperate to the tropics. The
berries are a good source of minerals and vitamins
(B1, B2 and C). The fruits are consumed in fresh
forms as a table grape and in the processed form as
raisin and fresh juice (1).

Mineral fertilization causes the accumulation of
harmful residual substances like nitrate and nitrite in
the edible portion in berries or leaves of grapevines
(2,3). So a great attention is focused on minimizing
the intensive amounts of mineral fertilization (4). In
this respect, the organic fertilization improved
vegetative growth, nutritional status and reduced the
residuals of nitrate and nitrite in grape berries and
the continuous fertilization with organic fertilizer is
hopeful in the long run for grapevine (5,6). Organic
fertilization are beneficial for improving the
efficiency of nutrients uptake and soil fertility (7).
On the other hand, many commercial products
containing humic acid (HA), including K-humate
(KH) had been promoted for use on various crops
(8).

Benefits attributed to the use of humic acid,
particularly in low organic matter, alkaline soil,
include increased nutrient uptake, tolerance to
drought and temperature extreme, activity of
beneficial soil microorganisms and availability of
soil nutrients (9). Organic materials may also
increase root growth in a manner similar to auxins
10, 11).

Hassan et al. (12) deliberated the effect of 15
nitrogen fertilization treatment on Thompson
seedless grapevines, 18 year old. The best fruiting
and leaf characteristics were obtained by the highest
rate (100 g N/vine) from the following nitrogen
sources urea + AM (Nitrification inhibitor),
AN(Ammonium nitrate) and AN + AM. Gabara et
al. (13) investigated the effect of varying N and Mg
application ratios on growth, leaf chemical
composition, yield as well as physical and chemical
characteristics of Banaty grapes, results showed that
there was an marvelous influence on growth
characters, leaf N, Mg and K, yield as well as
cluster weight, berry weight, TSS and total acidity.
George et al. (14) investigated the influence of three
levels of organic manures (10, 20, 40 T/ ha) of cow
and sheep manures, and (5, 10, 20 T/ ha) of poultry
manures, in addition to the control, on some
qualitative properties of the grapevine’s cultivar Al-
Baladi. Results indicated that, the use of the low
level of poultry manure (5 T/ ha) had the best results
in the most of the studied parameters (14). Ferrara et
al (15) studied the effects of foliar applications of
Humic acids and a compost on vegetative and
qualitative parameters of ‘Italia’ table grape. At
harvest, the application of Humic acids showed to
have increased total soluble solids, TSS/acidity ratio
and pH but decreased titratable acidity. Generally,
treatments with Humic acids significantly increased
berry size, and as a consequence, a general increase
in the yield was observed (15). Abdel- Moneem et

al. (16) studied the minimizing of mineral nitrogen
fertilization through using Humic acid (HA) on leaf
mineral content, yield, fruit quality and the residual P,
K, NO; and NO, in berry juice of Thomson seedless
grapevines. Results indicated that Humic acid reduced
N content in the leaves especially when existence with
bio-fertilizer, whereas there were no differences
between the other treatments, While, P and K content
were not affected. On the other hand, results did not
show any differences between treatments in respect
with number of bunches/plant, bunch weight, TSS and
acidity percentage compared with the control (100%
mineral N) (16).

Therefore, the current study was conducted to
evaluating mineral nitrogen, organic and Humic acid
treatments on leaf mineral content, yield, fruit quality
and the residual minerals in Kamali grapevine.

MATERIALS AND METHODS

This study was carried out during growing seasons
2012 on 12 years old kamali grapevine planted on clay
soil under drip irrigation system in a private farm
located at Bara-Buhar, Duhok governorate, Kurdistan
region, Iraq. The vines were trained with T-trellis
system, winter pruning was done at the second week of
March, and vine load was 78 buds (7 fruiting canes
each with 10 buds and four renewal spars x 2 buds).

Eight treatments were done to evaluate soil application
of ammonium sulfate (100 g/vine) fertilization,
Organic manure (sheep manure, 6 kg/vine) and humic
acid (4 g/vine) as organic fertilization and their
interaction. Therefore the treatment as the following:

1- T1 = Control.

2- T2 =100 % Ammonium sulfate.

3- T3 =100 % Organic manure.

4- T4 =100 % Humic acid.

5- T5 = 50 % Ammonium sulfate + 50 %
Organic manure.

6- T6 = 50 % Ammonium sulfate + 50 %
Humic acid.

7-  T7 = 50 % Organic manure + 50 % Humic
acid.

8- T8 = 1/3 % Ammonium sulfate + 1/3 %
Organic manure + 1/3 % Humic acid.

Each treatment was replicated three times with two
vines per each and the randomized complete block
design was arranged.

As for mineral fertilization treatment, 100 g N as
ammonium sulfate (20.5% N) was added per each vine
and placed 10 cm under the soil surface on both sides
of the vine rows (30 cm from the trunk) at two equal
doses (two week after bud burst and after berry set),
while vines treated with Organic manure treatments
received 6 kg was added per each vine and placed 10
cm under the soil surface on both sides of the vine
rows (30 cm from the trunk), the O.M was add once at
the first week of January. Humic acid was added as 4 g
per each in the same way of mineral fertilization at two
equal doses (two weeks before and after berry set). All
vines under taken in this study received the same
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horticultural practices that usually carried out in the
vineyard. Data were analyzed by using SAS program
(17).

Experimental measurements were as follows:

1. vegetative characteristics: Leaf area (cnt’), Leaf dry
weight (g), Leaf chlorophyll content (%.) and leaf petiole
mineral content.

2. Yield characteristics: Bunch weight (g), Number of
bunches per vine and yield per vine (kg).

3. Chemical characteristics: Total soluble solid (TSS)
%, Total sugars (%), Juice density (D.) and Total
acidity (%).

RESULTS AND DISCUSSION

Vegetative growth characteristics:

Results in table (1) clearly showed that the best
result obtained from plant received A. sulfate +
Organic manure + Humic acid, it was significantly
increased single leaf area, leaf dry weight and leaf
chlorophyll percentage compared to the most of
other treatments. The lowest value was with control.
Application of each of the fertilizer alone also
caused significant increase compared to the
untreated vines.

Leaf mineral content:

Regarding leaf nutrients content, nitrogen,
phosphors and potassium percentage in the leaf-
petiole, table (2) indicated that it was significantly
affected by the treatments, where the application of
Ammonium sulfate + Organic manure + Humic acid
increased N content. All treatments were
significantly differed with control. As for phosphors
and potassium percentage in the leaf-petiole, same
table indicates that the highest value were obtained
from the treatment of A. sulfate + Organic manure +
Humic acid, which are significantly surpass most of
other treatments.

Yield characteristics:

Table (3) showed that Bunch weight and number of
clusters/vine was significantly affected by the
fertilizer treatments. As for yield (kg)/vine, although
there were significant differences between fertilizer
treatments, no constant trend between them was
detected in the study seasons. However (A. sulfate +
Organic manure + Humic acid) recorded the highest
value followed by treatment (A. sulfate + Organic
manure) and treatment (Organic manure + Humic
acid). Application of Organic manure or Humic acid
alone also caused a significant increase in the yield
characters compared to the un-fertilized.

Chemical characteristics:

Regarding berries chemical characteristics, TSS, total
sugar and Juice density, table (4) clearly indicated that
it was significantly affected by the fertilizer
treatments, where the application of Ammonium
sulfate + Organic manure + Humic acid increased
TSS, total sugar and Juice density, All treatments were
significantly differed with control. As for Total acidity
percentage in the berry juice, same table indicates that
the highest value obtained from the control so the
application of A. sulfate + Organic manure + Humic
acid significantly reduced the total acidity in the berry
juice.

Application of A. sulfate + Humic acid and Organic
manure + Humic acid also caused significant increase
in the TSS, Total sugars ad Juice density and reduced
total acidity percentage.

The significant effect of ammonium sulfate may be
due to the role of Nitrogen in the synthesis of protein
and enzymes which are an important compounds in the
synthesis of chlorophyll and cytochrome and their role
in the processes of photosynthesis and respiration that
lead to increase cell division and elongation (18-21).
The stimulation of growth aspects in response to
application of Humic acid might be ascribed to the
positive action of Humic acid in the increase of uptake of
macro and microelements influenced by Humic substances
which have been shown in different plant species (22).
Moreover, Humic fertilizers activated the biochemical
processes in plants such as Respiration, Photosynthesis
and chlorophyll content (23,24). Furthermore, the
growth promoting by Humic substances may be related
to plant hormone-like material contained in the Humic
substances (25), or may the presence of iron in the Humic
acids or their colloidal nature have a positive effect on
the growth of various groups of microorganisms which
may excrete a range of vitamins, growth substances
and antibiotics and these may promote plant growth
(26-29).

CONCLUSION

In conclusion, the positive effect of organic manures
on the vegetation growth and yield and its physical and
chemical characteristics could be attributed to their
effects on supplying the vines with their requirements
of various nutrients as a relatively long times, as well
as their effect on lowering soil pH in Rizospher which
could aid in facilitating the availability of some
nutrients in the soil and improving physical characters
of soil in favor of root development (30).
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Table (1): Effect of different mineral and organic fertilizers on some vegetative growth characteristics of grape cv.

Kamali
Vegetative growth characteristics
Fertilizer’s treatment Leaf area Leaf dry weight Leaf chlorophyll content
(cmd) ©@. (%o.)
Control 130.60 d 0.576 d 33.267 d
Ammonium sulfate 136.19 cd 0.613 ¢ 39.667 be
Organic manure 145.01 ¢ 0.652b 41.51 be
Humic acid 140.81 ¢ 0.608 ¢ 37.733 cd
A. sulfate + Organic manure 155.13b 0.655b 39.84b
A. sulfate + Humic acid 151.02 b 0.640 b 42.97b
Organic manure + Humic acid 166.08 ab 0.697 a 43.07b
A. sulfate + Organic manure + Humic acid 176.25 a 0.720 a 56.84 a

Means with same letter for each factor and interaction are not significantly different at 5% level based on multiple Rang Test

Table (2): Effect different mineral and organic fertilizers on some mineral content of grape cv. Kamali

Treatment

Mineral content

N (%) P (%) K (%)
Control 0.671 e 0.089 ¢ 1.244d
Ammonium sulfate 0.784 d 0.102 b 1351 ¢
Organic manure 0.956 ¢ 0.103 b 1315¢
Humic acid 0.883 cd 0.120 ab 1.479b
A. sulfate + Organic manure 1.058 b 0.138 a 1.489b
A. sulfate + Humic acid 1.094 b 0.116 b 1.386 be
Organic manure + Humic acid 1.127ab 0.137 a 1.606 a
A. sulfate + Organic manure + Humic acid 1.191a 0.151a 1.705 a

Means with same letter for each factor and interaction are not significantly different at 5% level based on multiple Rang Test

Table (3): Effect different mineral and organic fertilizers on some yield characteristics of grape cv. Kamali

Treatment Yield characteristics
Bunch weight (g). No. of bunches per vine Yield per vine (kg).
Control 742.01 ¢ 433 d 32.151 ¢
Ammonium sulfate 749.59 ¢ 46.67 cd 34.983 ¢
Organic manure 968.76 b 50.33 be 48.757b
Humic acid 1004.1 ab 48.67 be 48.867 b
A. sulfate + Organic manure 10324 a 54.00 ab 55.748 a
A. sulfate + Humic acid 958.86 b 52.3 ab 50.177 ab
Organic manure + Humic acid 983.99 ab 53.33 ab 52.476 ab
A. sulfate + Organic manure + Humic acid 1018.5a 58.67a 59.755 a

Means with same letter for each factor and interaction are not significantly different at 5% level based on multiple Rang Test

Table (4): Effect different mineral and organic fertilizers on some chemical characteristics of grape cv. Kamali

Chemical characteristics
Treatments TSS Total sugars Juice density Total acidity
%) (%) D). (%).
Control 14.96 be 1241 f 0.99d 1.15a
Ammonium sulfate 14.57 ¢ 13.86 d 1.07b 1.07 cd
Organic manure 15.35b 14.75 cd 1.03 cd 1.03 be
Humic acid 15.52b 14.96 cd 1.03 cd 1.03 cd
A. sulfate + Organic manure 15.10 be 15.59 be 0.99d 1.06 b
A. sulfate + Humic acid 15.28 b 16.61 b 1.06 b 0.99d
Organic manure + Humic acid 16.10 a 16.05b 1.05 be 0.95d
A. sulfate + Organic manure + Humic acid 16.08 a 18.46 a 1.15a 0.99d

Means with same letter for each factor and interaction are not significantly different at 5% level based on multiple Rang Test
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ABSTRACT

The current study was conducted to evaluate the efficacy of package type (MAP), KMnO, and storage period in
maintaining the post harvest quality of local apricot cv. Zenjely fruits. The fruits were harvested from the orchard
of Horticulture Department/ college of agriculture/ University of Duhok, Duhok Governorate — Kurdistan region-
Iraq. Fruits at the commercially mature stage were manual harvested carefully to avoid mechanical injury at 20
June 2010. Then fruits were separated randomly to groups according to their treatment to study the effect of [2
package type (perforated and non-perforated), 3 levels KMnOy, (0, 20 and 30g/ bag) and 2 storage period ( 2 and 4
weeks)] on weight loss, ascorbic acid (V.C.), total soluble solids, total titratable acid, total sugars, and carotene
content. MAP whether in non-perforated polythene bag significantly reduced fruit weight loss %, V.C. and flesh
fruit total carotene content but increased total acid%. However, TSS% and total sugar% were not influenced
significantly by the type of package. Higher levels of total acidity were observed among the fruits that were treated
with 30g KMnQy,. On other hand, fruits that were treated with KMnQO, recorded lower level of fruit weight loss,
TSS, total sugar and total carotene content. All of these parameters were significantly differed from 0 KMnOy,,
while there were no significant differences between treated and no treated fruits in ascorbic acid. When storage
period was prolonged from 2 to 4 weeks , there was a significant effect on cumulative fruit weight loss and total
carotene. On other hand, ascorbic acid and total acidity were significantly decreased, nevertheless TSS and total
sugar were not impressed significantly when storage time progressed.

Keywords: Apricot, KMnO,, package type, Storability, storage period
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INTRODUCTION

Apricot (Prunus armeniaca L.) belongs to Rosaceae
family, one of stone fruit (1). The reason of consider
is that apricot fruit is one of the most important
horticultural productions in preserving human
health, because it contains carotenoide,
antioxidant compounds such as phenols, vitamins,
minerals, fibers, carbohydrates, and other bioactive
compounds (2). Apricot fruit is not only consumed
in fresh, frozen or dried forms, but also can be used
for manufacturing pulp, juice, nectar, marmalade
and jelly (3). Apricot fruits are considered as
climacteric fruits. Climacteric is the name of a stage
in the fruit ripening process, when respiration
ascends and produce ethylene that causes change in
color, flavor, and softening during ripening (4).
Apricot fruit is characterized as a perishable fruit
having short-life in storage. This property of fruit
may be due to the smallness period between the
commercial ripening and degradation processes like
senescence (5).

The ration of refrigeration and control RH % is one
of the most important methods used to delay the
process of fruit senescence, but it will be more
efficiency if it is combined with other techniques
such as type of packaging and ethylene absorbent
such as potassium permanganate to prolong post
harvest life of fruit (6). In the current study, the
fruits of apricot was characterized as sensitive to
deterioration. The benefits of modified atmosphere
package and potassium permanganate (KMnO,) are
a quite versatile, uncomplicated, and low price. In
addition, these techniques can be applied to
different types of fruits and vegetables (7).

Ethylene is synthesized by fruit during ripening and
motive flesh softening, limiting long-term of cold
storage, therefore, the oxidation of ethylene by
KMnOy, could extend the post harvest life of fruit
(6). Water and CO, are formed from oxidation of
ethylene by KMnO, (8). It was reported that
KMnOy applications could delay fruit softening and
increase post harvest life (9). Consequently,
Potassium permanganate (KMnO4) is the most
effective system for absorbing ethylene, which
produces ethylene oxide, acetate, and ethanol.
During this process, the color will change from
purple to brown and it is used to determine the
capacity of absorbing the residual ethylene (10).

The application of potassium permanganate at ratios
of 2 and 4 g /1 kg fruit, and fruit packed with non —
perforated could result in lowering weight loss and
decay percent compared with control treatment in
bags with air hole (11). A study was conducted by
(12), who reported that applying potassium
permanganate alone resulted in restrain the weight
loss, decrease in both titratable acidity (TA) and
total soluble solids (TSS), enhancement of
storability of apricot during storage (12). Another
study conducted by (13) reported that, fruits treated
with 10 g’kg KMnOy had the highest acidity in flesh
and lower soluble solids after 7 days.

Fruit shelf life protraction is an important target to
attain food sufficiency, such as storage techniques
that were developed to prolong the marketing period
and saving products after harvest. Different keeping
methodologies were studied. One method of
expanding post harvest life of fruits is coating (14),

as modified atmosphere packaging (MAP), which is
a simple post harvest technology combined with
low temperature storage to preserve freshness and
safety of lowest processed fruit and vegetable
products (15). MAP has two profitable technologies
to prolong the shelf life of fresh agricultural and
horticultural ~ products. Simply stated, these
technologies include storing a fruit or vegetable in a
MAP usually consisting of reduced O,, while
elevating CO, concentrations compared to air. The
modified atmosphere package causes decrease in
respiration rates and production of ethylene and its
action, which are often correlated with the
usefulness of delaying physiological, pathological,
and physical deteriorative processes occured in the
product (16) and slowing senescence and decay
phenomena in product (17). After fresh fruit and
vegetables are harvested, they continue its
respiration. The respiration has an important role in
protection the packed product fresh for long time,
this already due to that respiration uses O, and
produces CO,, so generate decrease in respiration
rate without lesion the quality of the product,
through creating low level of O, and high level of
CO; in the packaging atmosphere (18).

Physical, chemical and physiological mechanisms in
fruits are either positively or negatively influenced
by modified atmosphere (19). Some of the profitable
effects of MAP include slowing action of ripening
by retarding the synthesis of ethylene, lowering
transpiration, delay of biochemical activities . All
those effects are associated with ripening and
increasing resistance to the aggression of post
harvest pathogens (20).

Weight loss is one of the major problems in
harvested fruit leading to loss of marketable weight
and shrinkage, thereby affecting marketing ability
and quality of the fruits. Water loss in harvested
products is also correlated with loss of water-soluble
vitamins including vitamin C (19). The MAP carries
out satiate condition of water vapor pressure
through reducing water loss of the tissues and the
resultant weight loss (21). Conditions in MAP
interpose with ethylene production by inhibiting
activity of 1-Aminocyclopropane-1- carboxylic acid
(ACC) oxidase, the enzyme that catalysis the
alteration of ACC to ethylene (22).

Due to the lack of research about the effect of
(package type and KMnO4) on the post harvest
quality of local apricot fruit cv. Zenjely during
storage cultivated in Kurdistan region conditions -
Iraq , the current study was conducted for the first
time to find out the response of local apricot fruits
cv. Zenjely to these two factors and to compare
the effect of package type (polythene bags), 3 levels
of KMnO4 as post harvest treatments and storage
period on post harvest characteristics of the
Zenjely apricot fruits to prolong storage of fruit with
best quality.

MATERIALS AND METHODS

Fruits Source of apricot (Prunus armeniaca L. cv.
Zenjely) was from the orchard of Horticulture
department/ college of agriculture / University of
Duhok, Duhok Governorate — Kurdistan region-
Iraq. Fruits at the commercially mature stage were
manual harvested carefully to avoid mechanical
injury in fruits at 20 June 2010. The fruits were
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transported safe into the central laboratory of the
college. Healthy fruits on the basis of size, color
and absence of external injuries were put in cold
room to perform pre cooling. On the next day, fruits
were removed from the storage, then divided to
groups according to the treatments.

Treatments:

1. Package: Perforated polyethylene bags and non-
perforated polyethylene bags.

2.Storage period: 2 to 4 weeks.

3.KMnO, g / package (0, 20 g and 30 g).

After applying treatments, fruits were stored at 0 C
and 85-90 % relative humidity, then after each
storage period, fruit characteristics were measured
immediately after moving fruit from cold storage.

Measurements:

Fruit weight loss (%) was determined according to
(23). On the other hand, Vitamin C (mg. 100ml™
juice), total soluble solid (%), Titratable acidity (%),
total sugar (%) and total carotene (mg.cm? solution)
were determined by using recommended method of
A.O.A.C (24). Juice was extracted by juice extractor
from 30 fruits, which were randomly taken from
each treatment for analysis of every storage period.

Statistical analysis:

Data was statistically analyzed for analysis of
variance in three-factor (2 packages*, 2 storage
periods, and *3 levels of KMnQO,). Each treatment
was divided to 4 replicates, each replicate was
consisted of three polyethylene bags for studying
physico - chemical properties. In addition, three
replicates from each treatment were separated for
weight loss and physiological injury. The
experiment was laid out as factorial in Complete
Randomized Design (CRD). Duncan’s test at the
significance level > 0.05 was used (25).

RESULTS
Fruit weight loss (%):

Results showed that fruit package in non-perforated
polyethylene bags gave the lowest weight loss
significantly as compared with fruit package in
perforated polyethylene bags. While fruit weight
loss was significantly increased with prolonged the
storage period from (2- 4) weeks. Also fruit package
with higher level of KMnO, (30g) had significantly
lowest weight loss compared to 20g and 0g KMnO,,
Regarding the interaction of package and storage
period, results showed that the lowest fruit weight
loss was recorded from interaction treatment of non-

perforated polyethylene bags and 2 weeks of
storage. The minimum fruit weight loss was
obtained from combination of treatment of
perforated polyethylene bags and 30g KMnO,
which significantly differed from all other
interactions. Lowest fruit weight loss was obtained
from the non-perforated polyethylene bags, 2 weeks
of storage and 20g KMnOj, (table 1).

Vitamin C (mg. 100ml™” juice):

Results in table (2) revealed that fruit vitamin C
content of perforated polyethylene bags was
significantly superior in fruit vitamin C content than
non-perforated polyethylene bags. Fruit vitamin C
content was significantly decreased with increasing
storage period. The recorded data showed that there
was no significant effect of KMnO, level on fruit
vitamin C content. The highest vitamin C content
was obtained from the interaction between
perforated polyethylene bags and 2 weeks of
storage. The interaction between perforate bags and
30g KMnO, appeared to be the most operative
treatment, as it gave the highest fruit vitamin C
content. The maximum fruit vitamin C. was
obtained between 2 weeks of storage and 30g
KMnO,. Regarding the interaction of the three
studied factors, the highest fruit vitamin C was
obtained from interaction between perforated bags,
2 weeks of storage, and 30g KMnOj,.

Fruit Total Soluble Solids (TSS %):

Results in table (3) indicated that type of package
and storage period had no significant effect on fruit
TSS. The fruit TSS decreased significantly in fruit
treated with the two levels of KMnO, compared to
the control, but there were no significant difference
between the two levels of KMnO,. Regarding the
interaction between packaging and storage period,
no significant effect was observed in fruit TSS. The
interaction between perforated polyethylene bags
and 0g KMnO, had significantly higher TSS. In
addition, the results indicated that 4 weeks of
storage and 0g KMnOj, interaction had a significant
effect on fruit TSS compared to the all other
interactions between storage period and KMnO,
levels. It was clear that TSS of fruit in the
interaction between perforated polyethylene bags, 2
or 4 weeks of storage and 0g KMnO, was higher
than fruit TSS in the all interactions of the three
factors.

Titratable acidity (TA%):

The results showed that fruit TA in the non-
perforated polyethylene bags was significantly
higher than fruit packaged in perforated
polyethylene bags. Tabulated data declared that
fruits stored 2 weeks had significantly decreased the
reduction of fruit TA in comparison with 4 weeks.
While TA of fruit was significantly increased with
increase in the level of KMnO, from (0, 20g to
30g). Results indicated that, the better TA was
obtained between the interaction of non- perforated
polyethylene bags and 2 weeks of storage, which
was significantly higher than other interactions
between package and storage period. In addition,
fruit packaged in perforated bags and 30g KMnO,
were superior significantly from other interactions
in TA. On the other hand, the interaction between 4
weeks of storage and 30g KMnO, preserved TA
more than other interactions. Whereas the
interaction treatment of non-perforated bags, 2
weeks of storage and (20g and 30g) KMnO, had
significantly gave the highest TA than other
interactions (table 4).
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Table (1): Effect of package, post harvest treatment, storage period and their interactions on fruit weight loss (%) of
apricot fruit cv. Zenjely stored at (0+1C )

Treatment
Package type Stor:lv%:ellasrwd KMnO; () P‘;‘tc(:‘rziix Package
0 20 30
Perforated 2 7.92 ab 8.63 ab 9.72 a 8.755a 8.19a
4 7.22b 7.95 ab 7.75 ab 7.638 ab
Non-perforated 2 8.28 ab 6.87b 7.88 ab 7.677 ab 737b
4 7.05b 6.97b 7.22b 7.077b
Mean effect of KMnO4 (g) 7.616a 7.604 a 8.141 a
Package * storage Perf. 8.10 ab 7.75 ab 8.80a Storage period
Non- Perf. 7.13b 7.45 ab 7.48 ab
Treat. x storage 2 7.56 ab 8.29 ab 873 a 821 a
4 7.66 ab 691b 7.55 ab 735b

Means of each factor and their interactions followed by the same letters are not significantly different from each other according

to Duncan's multiple ran

ges test at 5% level

Table (2): Effect of package, postharvest treatment, storage period and their interactions on fruit vitamin C (mg. 100ml*
juice) of apricot fruit cv. Zenjely stored at (0 £1 C)

Treatment
Package type Stor?v%:eli(e)rlod KMnO, (g) P‘;‘tc(:‘rziix Package
(1} 20 30
Perforated 2 8.837b 6.760 ¢ 4.320d 6.639 b 7.893 a
4 12.347 a 8.303 b 6.790 ¢ 9.147 a
Non-perforated 2 1417 e 0.443 e 0.833 e 0.898 ¢ 1.020 b
4 1457 ¢ 0.747 ¢ 1223 ¢ 1.142 ¢
Mean effect of KMnO4 (g) 6.014 a 4.063 b 3292 ¢
Package * storage Perf. 5.127b 3.602 ¢ 2.577d store period
Non- Perf. 6.902 a 4.525 be 4.007 ¢
Treat. * storage 2 10.592 a 7.530 b 5.551 ¢ 3.768 b
4 1431d 0.595d 1.028 d 5.144 a

Means of each factor and their interactions followed by the same letters are not significantly different from each other according
to Duncan's multiple ranges test at 5% level

Table (3): Effect of package, postharvest treatment, storage period and their interactions on fruit total soluble solid
(TSS %) of apricot fruit cv. Zenjely stored at (0 +1 C)

Treatment
Storage period KMnO;, (g) Package x
Package type (week) storage Package
0 20 30
Perforated 2 16.66 ab 15.00 bed 14.33 def 15333 a 15.250 a
4 15.66 be 15.50 bed 14.33 def 15.167 a
2 17.000 a 13.667 f 14.00 ef 14.889 a
Non-perforated 15.167a
4 17.000 a 13.667 f 15.667 be 15.444 a
Mean effect of KMnO4 (g) 16.58 a 14.45b 14.58 b
Package X storage Perf. 16.83 a 14.33 b 14.16 b store period
& & Non- Perf. 1633 a 14.58 15.00 b
Treat. x storage 2 16.16 b 15.250c 14.33 de 15.11 a
) & 4 17.00 a 13.66 ¢ 14.83 cd 1530 a

Means of each factor and their interactions followed by the same letters are not significantly different from each other according
to Duncan's multiple ranges test at 5% level
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Table (4): Effect of package, postharvest treatment, storage period and their interactions on fruit tetatable acidity
(AT %) of apricot fruit cv. Zenjely stored at (0 +1 C)

Treatment
Package type Stor?vgzeie)rlod KMnO, (g) l;ig'::g: * | Package
0 20 30
Perforated 2 0.616d 0.713 be 0.773 b 0.701 b 0.663 b
4 0513 ¢ 0.633 d 0.733 be 0.626 ¢
Non-perforated 2 0.736 be 0.87 a 0.936 a 0.847 a 0.786 a
4 0.673 cd 0.746 be 0.756 b 0.725b
Mean effect of KMnO4 (g) 0.635¢ 0.740 b 0.800 a
Package x storage Perf. 0.676 ¢ 0.791 b 0.855a store period
Non- Perf. 0.593 d 0.69 ¢ 0.745b
Treat. * storage 2 0.565 d 0.673 ¢ 0.753 b 0.774 a
4 0.705 be 0.808 a 0.846 a 0.676 b

Means of each factor and their interactions followed by the same letters are not significantly different from each other according

to Duncan's multiple ranges test at 5% level

Total sugar (%):

It’s obvious from table (5) that there were no
significant effects of package and storage period on
total sugar ( %) of fruit, whereas KMnO, treatment
in both level caused a significant effect in total
sugar % and gave the lowest value of sugar. Results
exposed that there were no significant interaction
between package (perforate or non-perforate bag)
and storage period (2 week or 4 week) on fruit total
sugar. Results show that the highest fruit total sugar
was obtained as a result of the interaction between

non - perforated bags and control (0g KMnQO,). On
other hand the highest fruit total sugar was obtained
as a result of the interaction between 0g KMnO, and
4 week storage which was significantly higher than
all other interaction between the two factors.
Substantially, the results displays that the interaction
between non- perforated bags, 2 or 4 week storage
and control (0g KMnO,) gave the maximum value
of fruit total sugar which were different significantly
from most other interactions between the three
factors under study.
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Table (5): Effect of package, postharvest treatment, storage period and their interactions on fruit total sugar (%) of
apricot fruit cv. Zenjely stored at (0 =1 C)

Treatment
Storage period KMnO, (g) Package x
Package type & Package
(week) 0 20 30 storage
Perforated 2 14.45 ab 12.90 cde 12.28 def 1321 a 13.13 a
4 13.52 be 13.36 bed 12.28 def 13.05a
Non-perforated 2 14.76 a 11.66 £ 11.97 ef 12.79 a 13.05a
4 14.76 a 11.66 £ 13.52 be 1331 a
Mean effect of KMnO4 (g) 14.37 a 12.39b 12.51b
Package x storage Perf. 14.605 a 12.28 b 12.125b store period
Non- Perf. 14.14 a 12.511b 12.900 b
Treat. x storage 2 13.985b 13.131 ¢ 1228 ¢ 13.003 a
4 14.76 a 11.66 de 12.745 cd 13.183 a

Means of each factor and their interactions followed by the same letters are not significantly different from each other according
to Duncan's multiple ranges test at 5% level

Total carotene (mg.cm’ solution):

Results in table (6) revealed that total carotene was
affected significantly by package, so fruit packed in
perforated polyethylene bags gave the highest value
of fruit total carotene compared with fruit of non-
perforated bag. The same table showed that the
increase of storage period was affected significantly
in fruit total carotene, where the maximum total
carotene was recorded at 4 weeks of storage. It is
clear from the same table that apricot fruit treated
with 30g KMnO, showed significantly decrease in

fruit total carotene compared to fruit treated with 0
or 20 g KMnO,. The results indicated that the
combination between perforated polyethylene bags
and 4 weeks of storage gave the highest value of
fruit total carotene. Whereas the interaction between
perforated polyethylene bags and 0g KMnO, was
the most effective treatment as it gave the highest
value of fruit total carotene. The combination
between Og KMnO, and 2 weeks of storage
appeared to be the most operative treatment, as it
gave the highest fruit total carotene. The highest
fruit total carotene was obtained from the interaction
of perforated bags, 0g KMnO, and 4 weeks of
storage, while the lowest fruit total carotene was
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showed at the interaction between non-perforated
bags, 20 or 30g KMnO, and 2 weeks of storage
(table 6).

Table (6): Effect of package, postharvest treatment, storage period and their interactions on fruit total carotene (TSS %)
of apricot fruit cv. Zenjely stored at (0 £ 1 C)

Treatment
Package type Stor:lv%:elisrlod KMnO, (g) P:tc(:c:;ggix Package
0 20 30
Perforated 2 1.59 ab 1.60 ab 1.52 bc 1.57b 1.60 a
4 1.68 a 1.66 a 1.56 be 1.63 a
Non-perforated 2 1.53 be 147 ¢ 147 ¢ 149 ¢ 1.50b
4 1.55 be 1.53 be 1.46 ¢ 1.52¢
Mean effect of KMnO4 (g) 1.59a 1.56 a 1.51b
Package  storage Perf. 1.57 abc 1.57 be 1.50 ¢ store period
Non- Perf. 1.61 a 1.59 ab 1.52¢
Treat. x storage 2 1.64a 1.63a 1.54b 13.00 a
4 1.54 be 1.50 be 1.48 ¢ 13.18 a

Means of each factor and their interactions followed by the same letters are not significantly different from each other according

to Duncan's multiple ranges test at 5% level

The loss of weight is one of the most important
factors  responsible for producing quality
deterioration. Transpiration and respiration had
induced weight loss in harvested fruits, which are
still persistent living and the processes were normal
(26). The decrease in gas and water penetration of
the polyethylene bags being used in MAP decrease
the rate of water loss through transpiration (27).
Because the inner atmosphere package becomes
filled with water vapor pressure, under this
conditions transpiration by the commodity stored
under MAP leading to reduced weight losses as
notice in this study. In addition, reduced respiration
is one of the initial metabolic responses to low O,.
Minimization in respiration in hinders the
breakdown in stored energy. Therefore fruit weight
loss packaged in non- perforated polyethylene bags
decreased in the present study. Packaged fruits by
non- perforated significantly protect its total acidity
(TA) compared with packaged fruits by perforated
bags. Low level of O, in MAP associated with
lower respiration rate could clarify why non-
perforated packaged fruits remained higher TA
during the storage. Similar results were showed by
(28) on strawberry packed at low level of O,. MAP
significantly delayed carotene changes in flesh of
fruit, with the packaged in non- perforated bags
during storage. Other studies showed that color
changes associated with the ripening process were
generally delayed under MAP conditions. This had
been previously reported in fruits such as mango
(29). MAP affects carotene changes, which were
shown in the present study, could be due to the low
O, conditions that may have resulted in decrease
ethylene Dbiosynthesis. Ethylene is known to
generate the activities of enzymes including color
changes through ripening. These contain oxidase
enzyme that causes degradation of chlorophyll and
carotene appearance (30). In addition, fruit package
by MAP produces required condition to inhibit
biosynthesis activities of metabolic processes of
carotenoids (31).

The lowest weight loss was recorded in the fruit
treated with KMnO,. Reason of this result might be
due to the absorption of ethylene by KMnOj,, as

known that ethylene plays a role in increasing the
respiration process, which increases fruit weight
loss and a rise in temperature that in turn increases
water loss from fruits. A higher content of soluble
solids (TSS) and total sugar were observed in the
fruit without KMnOy,; imply to accelerated ripening
processes, while in treated fruit, KMnO,
significantly showed decrease of the total soluble
solids content in fruits. These results are in line to
the result obtained by (9).

The absorption of ethylene by KMnQ, performs to
prevention of enzyme activity, then starch dose can
not be converted into sugar and TSS content
remains in low level (32). The lower amount of TSS
in response of potassium permanganate was
reported in apricot (33). TSS lower level by KMnO,4
could be due to decrease in the rate of respiration
and processes of ripening (34). The lowest color
change had appeared in 30 g/ bag KMnO,. Thus, it
means that peel color change is influenced by
KMnO,. Apricot fruit is one of climacteric fruits
that produce ethylene during maturity, which causes
protein synthesis and promotes chlorophyllase
enzyme. The efficiency of chlorophyllase befalls in
chlorophyll analysis and peel color is converted
from green to yellow. Therefore, KMnO, absorbs
ethylene, which is produced by fruits and retards the
activity of chlorophyllase, which has an important
role in degradation of chlorophyll. Results of the
present study were in harmonious with (35), who
reported that fruits of pear treated with potassium
permanganate had more green peel color compared
with the untreated fruits.

CONCLUSION

Packaging apricot fruit in  non-perforated
polyethylene bags after harvest at commercial
maturity stage was effective in delaying most of the
ripening related changes in apricot fruits in the term
of weight loss, V.C., total acidity and total carotene
during storage. In addition, fruits treated with
KMnO, maintained quality of the fruits better than
control through conversion processes occurring in
fruit with advancing fruit in storage.



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 3.735

REFERENCES

1. Haydar H.; Ibrahim G.; Mehmet OM. and
Bayram M. (2007). Post harvest investigating the
effects of potssium permanganate on mango quality
and storability. Hort. Sci. 25(2): 130-136.

2. Re R.; Pellegrini N.; Proteggente A.; Pannala A.;
Yang M. and Rice-Evans C. (1999). Antioxidant
activity. Technol. 10: 491-500.

3. Yildiz F. (1994). New technologies in apricot
processing. J. Standard. Apricot Special Issue,
Ankara, Turkey, 67-69.

4. Adetunji CO.; Ogundare MO.; Ogunkunle ATJ.;
Kolawole O M. and Adetunji JB. (2014). Food
effects of edible coatings from xanthum gum
produced from Xanthomonas Campestris pammel
on the shelf life of carica papaya linn fruits. Asian
J. Agri. Biol.2 (1):8-13.

5. Egea M.; Martinez-Madrid M.; Sanchez-Bel P.;
Murcia M. and Romojaro F. (2007). The influence
of electron-beam ionization on ethylene metabolism
and quality parameters in apricot Prunus armeniaca
L., cv Bulida). LWT-Food Sci. Technol. 40(6):
1027-1035.

6. Resende JM.; Vilas Boas EV.; de B. and Chitarra
MIF. (2001).Uso de atmosfera modificada na
conservagdo pos-colheita do maracuja-amarelo.
Ciéncia Agrotécnica. 25: 159-168.

7. Neuwald DA.; Giehl RFH.; Sestari I. and
Brackmann A. (2005). De filmes de polietileno para
conservagdo de caqui 'Fuyu' sob refrigeracdo.
Revista Brasileira de Agrociéncia. 11: 95-99.

8. Bal E. and Celik S. (2010).. The effects of
postharvest treatments of salicylic acid and
potassium permanganate on the storage of kiwifruit.
Bulgar. J. Agri. Sci. 16: 576-584.

9. Correa SF.; Filho MB.; Silva MG.; Oliveira JG.;
Aroucha E M M.; Pereira MG. and Vargas H.
(2005). Effect of the potassium permanganate
during papaya fruit ripening ethylene production. J.
Phys. 125: 869 —871.

10. Joseph K. and Paul B. (2008). Smart packaging
technologies for fast moving consumer goods. John
Wiley & Sons, Ltd. Pp. 360-368.

11. Akbari H. and Rahemi M. (2004). Effect of
potassium permanganate on quince fruit storability.
Master thesis. Shiraz University, Iran. P. 95.

12. Emadpour M.; Rezaee Y. and Azad A. (2008).
Effect nano particles of potassium permanganate
granulated zeolits on Shahroodi variety of apricot.
Pajoohesh and Sazanedgi. 21: 82-89.

13. Heydari M.; Mirza-Alian A. and Moradi N.
(2011). Investigating the effects of potassium
permanganate on mango quality and storability.
Horti. Sci. 25(2):130-136.

14. Falcao-Rodrigues MM.; Maldao-Martins M. and
Costa LBD. (2007). DSC as a tool to assess
physiological evolution of apples preserved by
edible coatings. Food Chem. 102: 475-480.

15. Sandhya S. (2010). Modified atmosphere
packaging of fresh produce: current status and
future needs. LWT — Food Sci. Technol. 43(3): 381-
392.

16. Kader AA. (1987). Respiration of gas exchange
in vegetables. In: Post Harvest Physiology of
Vegetables. J. Weichmann (ed.). Marcel Dekker,
New York. Chapter 3.

17. Das E.; Giirakan GC. and Bayindirli A. (2006).
Effect of controlled atmosphere storage, modified
atmosphere packaging and gaseous ozone treatment
on the survival of Salmonella Enteritidis on cherry
tomatoes. Food Microbiol. 23(5): 430- 438.

18. Hussain S. (1986). Effect of  different
packaging material on the overall quality of fruit
juices. master Thesis. Department of food Sciences
and Technology. College of Agriculture. University
of Faisalabad. P. 48.

19. Valero D. and Serrano M. (2010). Postharvest
biology and technology for preserving fruit quality.
Pp.162- 173.

20. Prusky D. and Kee NT. (1993). Involvement of
preformed antifungal compounds in the resistance of
subtropical fruits to fungal decay. Plant Dis. 77:144-
119.

21. Yahia EM. (2006). Modified atmosphere for
tropical fruit, Stewart. Post.harv. Rev. 5:6-8.

22. Yang SF. and Hoffman NE. (1984). Ethylene
biosynthesis and its regulation in higher plants. Ann.
Rev. plant physiol. 35:155-189.

23. Kabeel NM. (1990). Physiological studies on
increasing the keeping quality of Balady Egyption
lime fruits (Benzaer) Ph.D. thesis. Faculty of
Agriculture. Cairo University, Egypt.

24. A.0.A.C (Association of official Analytical
Chemists). (2000). Official methods of analysis,
15th edition, (Ed. Helrich, K.) Arlington, Virginia
USA. P. 513.

25. Al-Rawi KM. and Khalafalla A. (1980).
Analysis of experimental agriculture disgen. Dar
Al-Kutub for Printing and Publishing. Mosul
University, Iraq.

26. Rathore HA.; Masud T.; Sammi S. and Soomro
HA. (2007). Effects of storage on physico-chemical
composition and sensory properties of mango
(Mangifera indica L.) var. Dosehari. Pakis. J. Nutr.
6: 143-148.

27. Batu A. and Thompson K. (1996). Effects of
modified atmosphere packaging on post-harvest
qualities of pink tomatoes. J. Agri. Forest. 2:365-
372.

28. Almenar E.; Pilar H.; Valeria D.; Dinoraz V. and
Rafael G. (2008). Effect of chitosan coating
combined with postharvest calcium treatment on
strawberry (fragana and ananassa) quality during
refrigerated storage. Food Chem. 110:428- 435.

29. Pesis E.; Eckerman M.; Ben-Arie R,
Feygenberg O.; Feng X.; Apelbaum A.; Goren R.
and Prusky D. (2002). Ethylene involvement in
chilling injury symptoms of avocado during cold
storage. Post. harv. Biol. Technol. 24:171-181.

30. Beaudry RM. (2000). Responses of horticultural
commodities to oxygen: Limits to the expended use
of modified atmosphere packaging. Hort. chemical
and physical mechanical properties of some apricot
varieties cultivated in Turkey. J. Food Eng. 79: 364-
373.

31. Artes-Hernandez F.; Tomas - Berberan FA. and
Artes F. (2006). Modified atmosphere packaging
preserves quality of SO, - free’ Superior seedless’
table Grapes. Post. Harv. Biol. Technol. 39:146-
154.

32. Sakaldas M. (2008). The effects of different
harvest times and packaging types on fruit quality of
Cydonia oblonga cv. ESME . J. Agri. 12(3): 33 —
39.

Vol. 10, No.1, March 2015 35



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 3.735 Vol. 10, No.1, March 2015 36

33. Ishaq S.; Rathore HA. and Sartaj A. (2009).
Influence of postharvest calcium chloride
application, ethylene absorbent and modified
atmosphere and quality characteristics and shelf life
of Apricot (Prunus armeniaca) fruit during storage.
Pakis. J. Nutr. 8: 861 — 865.

34. Nain AS.; Sindhu SS. and Kumar J. (1999).
Increased shelf-life of grapes (Vitis vinifera L.) by
different storage conditions and antifungal
fumigants. Haryana J. Horti. Sci. 28: 45- 48.

35. Reramales J. and Campos R. (1997). Ethylene
control and ripening in packhamis and beurre bocs
pears. CAB.



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 3.735 Vol. 10, No.1, March 2015 37

Effect of cadmium in cord blood on intrauterine growth in smoker pregnant

women

Islam F. Majeed* (1) Firyal H. Abdul- Jalil (1) and Hala A.Q. Al- Moayed (2)

(1) Dept. of Chemistry and Biochemistry, (2) Dept. of Gynecology / College of Medicine / Al-
Nahrain University /Republic of Iraq

E-mail:altahan.islam@yahoo.com

ABSTRACT

The current study was performed to assess the effect of smoking during pregnancy on cord blood concentration of
cadmium. The dose of smoking was referred to as active Vs passive smoking environment, also to assess the effect
of smoking and its dose during pregnancy on selected feotal growth indices (nutritional anthropometric indices
measured at birth, namely: Height for age z score, weight for height z score, weight for age z score and head
circumference for age z score) as well as to assess the magnitude of effect for cadmium on foetal growth indices.

A cross sectional study was conducted from July 2013 till June 2014. Sample of 80 mothers and their newly born
babies were selected through convenient sampling technique taken from pregnant women divided to three groups:
30 non-exposed non-smoker pregnant (control group), 30 exposed non-smoker pregnant (passive smoker group)
and 20 active smoker pregnant group, their age ranged between (18- 45years). Cord blood were tested for
cadmium by using of (Flameless Atomic Absorption Spectrophotometer).

Results showed that the mean cord blood cd was highest in active (current smoker) group (0.306 + 0.031) and
lowest in the no smoking environment group (0.167 + 0.016), there was a statistically significant strong positive
(direct) linear correlation between blood Cd and dose of smoking. There was no obvious or statistically significant
difference in mean HAZ between the three study groups. On the other hand, there was statistically significant
difference in mean WAZ between the three study groups, also, there was statistically significant difference in
mean WHZ between the three study groups. In present study, there was no obvious or statistically significant
difference in mean head circumference between the three study groups.

Keywords: cadmium, cord blood, smoking, pregnant, weight for age Z-Score (WAZ), Height for age Z-score
(HAZ), Head circumference for age Z-score (HAZ), Weight for Height Z-score (WHZ)
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INTRODUCTION

Tobacco use is a global public health problem that
leads to over 5 million deaths per year and shortens
life expectancy by an average of 15 years (1). The
exposure to environmental tobacco smoke (ETS),
also known as passive smoke, secondhand smoke or
involuntary smoke, has been an important public
health hazard (2). Environmental tobacco smoke
(ETS) is a mixture of the smoke given off by the
burning end of tobacco products (side stream
smoke) and the smoke exhaled by smokers
(mainstream smoker (3). Maternal smoking during
pregnancy has long considered as an important risk
factor for intrauterine growth retardation (4). A
remarkably constant 100-300g differences in baby
birth weight between cigarette smokers' and
nonsmokers' has been determined in many studies
since 1957 (5). There is evidence that other growth
measures, such as length and head circumference,
are also reduced in infants of smoker (6). Cadmium
Intake From Cigarette Smoking - Smokers absorb
amounts of cadmium comparable to those from
food, about 1 to 3 pg of cadmium per day, from the
smoking of cigarettes. Direct measurement of
cadmium levels in body tissues confirms that
smoking roughly doubles cadmium body burden in
comparison to not smoking. It has been reported
that one cigarette contains about 1 - 2 pg of
cadmium and that about 10% of the cadmium
content is inhaled when the cigarette is smoked
(7,8). The national geometric mean blood cadmium
level for adults is 0.376 pg/L. Mean blood cadmium
levels for heavy smokers had been reported as high
as 1.58ug/L (9). Cd accumulates in human placenta,
but the placenta is not a complete barrier, and Cd
concentrations in cord blood increase with maternal
exposure (10). There is increasing evidence of
associations between maternal Cd exposure and
adverse pregnancy outcomes, such as reduced size
at birth (11-14) and preterm delivery (15, 16).

PATIENTS AND METHODS

Between July 2013 and June 2014, a prospective
study was conducted , which included 90 mothers
and their newly born babies selected through
convenient sampling technique taken from pregnant
women attending the hospital for delivery in the
delivery room of Al-Emamian AL-Kademian
medical city, Baghdad, Iraq. The study population
included 20 active smoker pregnant women, 30
passive smoker pregnant women and 30 control
pregnant women with range 18 — 45 years. Inclusion
criteria for selection included woman who smoke at
least 10 cigarettes per day, as well as women
exposed to ETS from her husband or relatives at the
same home or from work. Exclusion criteria
included all mothers exposed to other types of
smoke as Argil and pipe. Mothers with hypertension
or diabetes were also excluded. Plan of work
included measuring the weight, length and head
circumference of the baby in labor ward, Blood
samples were taken from the cord at the time of
delivery for measurement of cadmium levels.
Chemical analysis of cadmium was carried out at
the poisoning Consultation center / Specialized
Surgeries Hospital by using of flameless atomic
absorption spectrophotometer.

Statistical analysis:

Statistical analysis was performed by using SPSS
version 17 Microsoft excel 2010. For all tests p-
value < 0.05 was considered statistically significant
and 0.001 was considered highly significant.

RESULTS

The results presented in this study were based on the
analysis of three groups of pregnant women
classified based on the smoking environment. The
no smoking environment was considered control
group, the passive smoking environment and finally
the active (current smokers) smoking environment,
which is associated with the highest exposure to
smoking chemicals. As shown in table (1), the mean
age for active (current smoker mothers) was
significantly higher (35.2 years) than both passive
smoking and non-smoking environment (23.7 and
24.8 years) respectively. Age qualifies as a
confounder in the study.

Table (1): The difference in mean age among 3 studied

groups
Mother Smoking environment P
age No smokng Passive Active ANOVA
environment smoking (current
smoker)
Range (18-36) (18-35) (26-42)
years years years
Mean 24.8 23.7 352
SD 419 4.44 3.76 <0.001
SE 0.77 0.81 0.84
N 30 30 20

P (Bonferroni t-test) for difference in mean between
Passive smoking x No smoking environment = 0.85[NS]
Active (current smoker) x No smoking environment <0.001
Active (current smoker) x Passive smoking <0.001

As shown in table (2) and figure (1), the mean cord
blood cd was highest in active (current smoker)
group (0.306 pg/dl £ 0.031) and lowest in the no
smoking environment group (0.167 pg/dl £ 0.016).
There was a statistically significant difference in
mean blood cd between all possible period
combinations of groups and a statistically
significant very strong positive (direct) linear
correlation between blood cd and dose of smoking.
The weight, body length and head circumference of
the newborns were measured and then compared to
age and gender matched standard population
reported (17).




International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 3.735

Vol. 10, No.1, March 2015 39

Plasma Cd conc. (ug/dl)

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Table (2): The differences in mean blood cadmium

concentrations among 3 studied groups

Blood Smoking environment P
Cd No smokng Passive Active ANOVA
conc. environment smoking (current
(ng/dl) I
Range | (0.131-0.194) (0.189-0.216) (0.252- 0.362)
Mean 0.167 0.206 0.306
SD 0.016 0.007 0.031 <0.001
SE 0.003 0.0013 0.0068
N 30 30 20

r=0.936, P<0.001

P (Bonferroni t-test) for difference in mean between
Passive smoking x No smoking environment = <0.001
Active (current smoker) x No smoking environment <0.001
Active (current smoker) x Passive smoking <0.001

No smoking environment Passive smoking  Active (current smoker)
Smoking environment

Figure (1): Dot diagram with error bars showing the difference in
mean (with its 95% confidence interval) blood Cd conc. among 3
studied groups

As shown in table (3) and figure (2), there was no
obvious or statistically significant difference in
mean of HAZ between the three studied groups.

The dose of smoking showed a statistically
significant weak negative (inverse) linear
correlation with HAZ.

Height for age Z score (HAZ)
w

-7 1 1 1

No smoking environment Passive smoking  Active (current smoker)
Smoking environment

Figure (2): Dot diagram with error bars showing the difference in
mean (with its 95% confidence interval) height for age Z score among
3 studied groups

Results in table (4) and figure (3) showed that there
were statistically significant differences in mean of
WAZ among the three studied groups.

Table (4): The difference in mean weight for age z score among 3
studied groups

weight for Smoking environment P
age z No smokng Passive Active ANOVA
score environment smoking (current

(WAZ) I

Range (-2.51-2.94) (-2.21--0.59) (-2.02- -1.71)

Mean -0.8 -1.2 -1.9
SD 0.86 0.47 0.08 <0.001
SE 0.16 0.09 0.02
N 30 30 20

r=-0.643, P<0.001

P (Bonferroni t-test) for difference in mean between
Passive smoking x No smoking environment = 0.03

Active (current smoker) x No smoking environment <0.001
Active (current smoker) x Passive smoking <0.001

Table (3): The differences in mean height for age Z score
among 3 studied groups

height Smoking environment P
for No smokng Passive Active ANOVA
age Z environment smoking (current
score smoker)
(HAZ)
Range | (-2.22-0.38) (-6.01 — 0.28) (-045- 0.28)
Mean -0.1 -03 -0.1
SD 0.52 1.15 0.23 0.53[NS]
SE 0.09 0.21 0.05
N 30 30 20

r=-0.253, P=0.024

Weight for age Z score (WAZ)
o
L

I

No smoking environment  Passive smoking
Smoking environment

Active (current smoker)

Figure (3): Dot diagram with error bars showing the difference in
mean (with its 95% confidence interval) weight for age Z score
among 3 studied groups
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Results in table (5) and figure (4) indicated that
there were statistically significant differences in
mean WHZ among the three studied groups.

Table (5): The differences in mean weight for height Z score

among 3 studied groups

weight Smoking environment P
for No smokng Passive Active ANOVA
height Z environment smoking (current
score smoker)
(WHZ)
Range (-1.38-2.74) (-2.59 - 0.00) (-2.74-2.24)
Mean -0.6 -1.2 -2.5
SD 0.78 0.51 0.16 <0.001
SE 0.14 0.09 0.04
N 30 30 20

r=-0.766, P<0.001

P (Bonferroni t-test) for difference in mean between
Passive smoking x No smoking environment = 0.002
Active (current smoker) x No smoking environment <0.001
Active (current smoker) x Passive smoking <0.001

Weight for height Z score (HAZ)
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No smoking environment Passive smoking  Active (current smoker)

Smoking environment

Figure (5): Dot diagram with error bars showing the differences in
mean (with its 95% confidence interval) head circumference for age

z score among 3 studied groups

The associations between cord blood cadmium and
nutritional indices in three study groups are shown
in tables (7, 8 and 9).

Table (7): Linear correlation coefficient for No smoking

environment group.

1 1 1

No smoking environment ~ Passive smoking ~ Active (current smoker)
Smoking environment

Figure (4): Dot diagram with error bars showing the difference in

Height for Weight for Weight for Head
age Z score age Z height Z circumference Z
(HAZ) score score score
(WAZ) (WHZ)
Blood Cd =-0.292 =-0.526 1=-0.496 =-0.516
. P=0.12[NS P=0.003 P=0.005 P=0.004
(ng/d) (NS)

Table (8): Linear correlation coefficient for Passive smoking group

mean (with its 95% confidence interval) weight for height Z score Height for Weight for | Weight for Head
among 3 studied groups. age Z score age Z height Z circumference Z
(HAZ) score score score
(WAZ) (WHZ)
. Blood Cd
As shown in table (6) and figure (5) there was no conc. =-0.167 r=-0.741 =-0.553 =-0.795
obvious or statistically significant difference in (ng/dl) P=038[NS] P<0.001 P=0.002 P<0.001
mean of head circumference among the three
studied groups. The dose of smoking showed a
statistically significant weak negative (inverse) Table (9): Linear correlation coefficient for Active
linear correlation with head circumference. (current smoker) group
. . . Height for Weight for Weight for Head
Table (6): The differences in mean of l‘lead circumference for R T R age Z height Z circumference Z.
age Z score among 3 studied groups (HAZ) e — . T
(WAZ) (WHZ)
weight Smoking environment P Blood Cd
head No smokng Passive Active ANOVA conc. I;gggf ; 600%71 legg;‘lllqs 1;;%%?)31
circumfere environment smoking (current (ng/dl) ) ) G4[NS] i
nce Z score smoker)
Range (147-15) (-1.47-024) (-0.89- 0.18)
Mean 0.0 -03 -0.5
SD 0.64 0.43 0.36 0.009
SE 0.12 0.08 0.08
N 30 30 20

r=-0.38, P<0.001

P (Bonferroni t-test) for difference in mean between
Passive smoking x No smoking environment = 0.22[NS]
Active (current smoker) x No smoking environment = 0.008
Active (current smoker) x Passive smoking = 0.42[NS]
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DISCUSSION

Smoking is an important hazard to health. It is
frequently implicated in the pathogenesis and
causality of selected chronic diseases of human like
chronic obstructive airway disease, cancers and
cardiovascular diseases (18). During pregnancy,
smoking adversely affects the health of fetus and is
considered an important risk factor for intrauterine
growth retardation (4).

The current study followed a meticulous
methodology to measure the magnitude of exposure
to cigarette smoking for mothers during pregnancy.
These exposure levels were defined as: passive (side
stream) smoke given off directly from the burning
end of the cigarette and active (main stream) smoke.
Analysis of cord blood for heavy metals and
nicotine was used to assess the direct exposure of
foetus to cadmium instead of relying on venous
blood of his mother. In this way the barrier between
mother and foetus made by the placental circulation
is bypassed.

The current study showed that the cord blood
cadmium levels in smoking environment are much
higher than those for no smoking environment. The
dose of smoking is directly reflected in the observed
increase in cord blood Cd concentration. Published
articles consistently showed that tobacco is an
important source of cadmium uptake in smokers.
Bernhard D, 2005 has agreed that cigarette smoking
may be one of the most important sources of
Cadmium (Cd) exposure affecting the general
population. Smoking a pack of cigarettes daily can
result in the inhalation of 2-4 ug Cadmium per day
depending on the type of tobacco smoked (19).
Direct measurement of cadmium levels in body
tissues showed that smoking roughly doubles
cadmium body burden in comparison to those not
smoking (8). Unlike the passive diffusion of lead to
the placental circulation, being almost unaffected by
placental barrier, the Cd accumulates in human
placenta, but the placenta is not a complete barrier,
and Cd concentrations in cord blood increase with
continuous maternal exposure (9). It was reported
that the mean whole blood Cd content in smokers
was 1.9 times higher than in non-smokers
(0.267+0.121 pg/dl and 0.137+0.045 pg/dl,
respectively) (20).

Tobacco smoke has a harmful influence on the
development of the fetus not only when the mother
is an active smoker, but also when a pregnant
woman is exposed to tobacco smoke in the
environment (passive smoking) (21, 22).

Heavy metals like: lead and cadmium are toxicants,
which are well known to cross the placenta and to
accumulate in fetal tissues. These metals adversely
affect placental functions. Both metal-specific
placental transfer and impairment of placental
function can explain the relationship between
prenatal metal exposures and adverse effects on
intrauterine growth and neuro-development. A
previous study was conducted by (23) indicated that
cord blood cadmium level was negatively correlated
with fetus development. Low birth weight (less than
2,500 g) occurred significantly more frequently in
infants with higher cord blood cadmium than in
those exposed to lower levels of cord blood
cadmium.

Another study conducted by (24) showed that cord
blood cadmium level, but not maternal blood
cadmium and placenta cadmium, were negatively
associated with neonatal birth height. Compared
with lower cord blood cadmium level, higher level
of cord blood cadmium was associated with 2.24cm
decrease in neonatal birth height. There was no
significant association between cadmium exposure
and birth weight in that study.

The current study showed direct evidence of adverse
effect of cadmium on indices of foetal growth. The
cord blood concentration of cadmium showed a
statistically significant moderately strong to strong
negative (inverse) correlation with weight for age
and head circumference for age z scores. The height
for age on the other hand was less strongly affected
by blood concentrations of cadmium.

CONCLUSION

The assessment of cadmium in cord blood of
pregnant woman could be considered as a useful
marker in predication of smoking environment. The
current study showed elevation significantly in cord
blood cadmium in smoking environmental. The
current study showed effect of smoking
environment on nutritional indices presented by
weight for age, weight for height and head
circumference for age Z score is explained by the
effect of cadmium on fetal indices.
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ABSTRACT

Breast cancer is considered the most common cancer diagnosed in women worldwide.

Estrogen and progesterone show contrast in their levels in women with breast cancer, indicating that estrogen and
progesterone levels might be considered as breast cancer risk factors.

The demographic and hormonal study was conducted and included 65 breast cancer patients, 19 patients were
diagnosed to have benign breast tumors, and 10 were apparently healthy volunteering females as normal control
group. Estrogen and progesterone concentrations were detected in the peripheral blood of both patients and control
groups.

The results revealed a highly significant association (p < 0.01) between breast cancer risk and elevated estrogen
levels. On the other hand, the decrease in progesterone levels was significantly (p <0.01) associated with the risk
of breast cancer, since elevated level of estrogen was observed in 62% of the studied cases, and decrease in
progesterone level was observed in 59% of them

Keywords: Breast Cancer, Estrogen, Progesterone, Hormones
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INTRODUCTION

Breast cancer is by far the most common cancer
diagnosed in women worldwide, with an estimated
1.38 million new cases diagnosed in 2013 (1).
Globally, more women are developing breast cancer
(BC) and more women are dying from it than ever.
Between 1980 and 2013, the number of breast
cancer cases steadily increased more than two and a
half times. The rise in BC cases is happening in
every region and in every country, with the number
of cases in some countries increasing much faster
than the global trend. Four hundred and twenty five
thousands women died from breast cancer in 2013.
In developing countries, 68,000 of those women
were in their reproductive years, aged 15 to 49. In
Irag, BC is the most common cancer among females
(2-4).

Estrogen is a potent hormone, produced in the
ovaries of females. A smaller amount is present in
males as well. The normal estrogen levels range
vary widely depending on a person's age. For those
between 20-29 years, the average is 149 pg/ml and
shall increase to 210 pg/ml for females between 30-
39 years. The level falls back to 152 pg/ml for
women > 40 who are not yet in menopause. These
levels are generally the exact level varies on a daily
basis and are closely related to the various phases of
the menstrual cycle (5,6). Progesterone is produced
mainly by the corpus luteum, the remnant of the
follicle that containes the egg released from the
ovary. Progesterone levels are less than 1.5 ng/ml
before ovulation and rise to more than 15 ng/ml
after ovulation, according to fertility plus female
hormone level charts. Progesterone continues to rise
if pregnancy occurs to 300 ng/ml or higher, if no
pregnancy occurs, levels drop back to 1.5 ng/ml or
less (5,6).

Estrogen and progesterone work to balance each
other in the body. When estrogen levels increase for
any reason, progesterone levels may drop. Because
high estrogen levels suppress progesterone
production, the problem becomes cyclical. Many of
the cells throughout the body — both healthy cells
and potentially cancerous ones — contain estrogen
receptors. These receptors are type of protein
molecules that stimulate cell growth when they
come in contact with estrogen. As estrogen
circulates through the bloodstream, it attaches to the
estrogen receptors in cancerous cells, causing them
to divide and accumulate in the body. In the absence
of estrogen, these same cells would stop growing
and eventually die (7).

As Iraq had faced several and consequent wars since
1990 until now, Iraqi women had exposed to many
types of environmental pollution and stress factors,
which had a critical impact on their hormonal status,
age at menarche, and age at menopause. Thus, the
current study aimed to evaluate the variation of
serum estrogen and progesterone levels as risk
factors for breast cancer among selected sample of
Iraqi women.

PATIENTS AND METHODS
Patients:

Eighty seven patients (with operable breast tumor)
were enrolled before the surgical removal of the
tumor and before adjuvant chemotherapy, 65 breast
cancer patients (43 patients with metastatic breast
cancer, 22 patients with early diagnosed breast
cancer tumors) ,19 patients with benign tumors, and
10 apparently healthy females as control group with
age ranged 15-74 years.

The patients had all diagnosed with breast cancer or
benign lesions of breast at Iraqi hospitals and breast
cancer centers including Hospital of Saint Raphael,
Baghdad Red Crescent Authority, Yarmouk
Hospital Teaching, Baghdad Hospital, and National
Center for Early Detection of Tumors

Methods:

1. Demographic study:

Information were taken from the patients enrolled in
this study, which included name, age, medical
history, marital status, children number, lactation
status, age at menarche, and age at menopause.

2. Hormonal study:

Five ml of venous blood were collected from 84
patients and 10 healthy voluntaries. Blood samples
were drawn between 9 am and 6 p.m. For each
case, blood samples were left to stand at room
temperature (18-22°C) to allow clotting, then blood
sample tubes were centrifuged at 3000 rpm for 5
minutes, then the serum was separated to be stored
in -20°C for use in measuring estrogen and
progesterone levels.

2.1 Estrogen level measuring assay: Radio
Immuno Assay Estradiol Kit from Beckman coulter
/ Germany was used. For coated tubes, 100 pl of
calibrator were added to both control and sample
groups, then 500 pL of tracer were added, and
mixed briefly. The mixture was incubated for 3
hours at 18-22 C° with shaking. Then the contents of
the tubes were aspirated carefully, placed in Gamma
counter, and then the bound cpm and total cpm were
counted.

2.2 Progesterone level measuring assay: Radio
Immuno Assay Progesterone Kit from Beckman
coulter / Germany was used. For coated tubes, 50 pul
of calibrator, control or sample were sequentially
added, then 500 pL of tracer were added and mixed
briefly. The mixtur was incubated for 1 hour at 18-
22 C° with shaking. Then the contents of the tubes
were aspirated carefully, placed in Gamma Counter,
and then the bound cpm and total cpm were
counted.
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RESULTS AND DISCUSSION
1. Demographic study:
1.1 Patients age group distribution:

Patients were classified into six groups according to
their age (Table 1). Fifteen individuals (17.85%) of
the studied patients were 15-24 years old, within
this age group, 20% of members were suffered from
early diagnosed breast cancer, 46.7% of members
were suffered from metastasis breast cancer, and
33.3% of members were suffering from benign
breast tumors.

A percentage of 9.52 of the second age group were
25-34 years old, within this age group 25% of
members were presented with early diagnosed
breast cancer, 75% of members were presented with
metastasis breast cancer, and there were no patients
with benign breast tumors within this age group
members.

Twenty patients (23.82%) were 35-44 years old,
within this age group, 25% of members were
suffering from early diagnosed breast cancer, 50%
of members were suffering from metastasis breast
cancer, and 25% of members were suffering from
benign breast tumors.

Twenty five percentage 25% of patients were within
third age group 45-54 years old, within this age
group, 33.3% of members diagnosed with early
breast cancer, 42.9% of members were suffering
from metastasis breast cancer, while 23.8% of
members had benign breast tumors.

Fifteen patients (17.86%) were 55-64 years old,
within this age group, 26.7% of members presented
with early diagnosed breast cancer, 46.6% of
members presented with metastasis breast cancer,
and 26.7% of members presented with benign breast
tumors.

Five patients (5.95%) were < 65 years old, within
this age group, 20% of members were suffering
from early diagnosed breast cancer, 80% of
members had metastasis breast cancer, and there
were no patients with benign breast tumors within
this age group.

The (45-54 years) group has the highest percentage
with 25% followed by (35-44 years) group with
23.82%, the lowest percentage with only 5.95% for
(< 65) group.

Significantly, most cases enrolled in this study were
women within their reproductive age (25-44) years
old, which revealed the importance of early
diagnosis and case follow, since breast cancer is by
far the most common cancer diagnosed in women
worldwide (8).

Table (1): Distribution of patients age groups according to

disease cases

Malignant tumor Benign tumor Total
Age Niarl stz;/fi NI;z'lte sta%;) No. % No. o
15-24 3 20.00 7 46.70 5 33.30 15 17.85
25-34 2 25.00 6 75.00 0 0 8 9.52
35-44 5 25.00 10 50.00 5 25.00 20 23.82
45-54 7 33.30 9 42.90 5 25.00 21 25.00
55-64 4 26.70 7 46.60 4 26.70 15 17.86
65< 1 20.00 4 80.00 0 0 5 5.95

* The proportion of disease cases per age group
* * The proportion of age group from total disease cases enrolled
in the study

The results obtained from the current study are in
agreement with the results obtained from several
previous studies conducted in Iraq, Arabic countries,
USA, and Europe, which pointed that the incidence
of breast cancer had occurred after age of 40. Al-
Alwan (9) confirmed that approximately one third
of the patients were diagnosed in their forties age,
where the peak frequency had occurred, while an
obvious decline was displayed after the age of 60
years.

Moreover, recent studies conducted by Al-Thwani
and Ayad (10), Al-Bayati (2) had confirmed the
same results. Furthermore, in 2007, the Iraqi Cancer
board mentioned that there is an increase in the
incidence in younger age groups, and the peak
frequency was found in the age ranged 40-49 years
an.

Another study was conducted on Arabic women
population, which results showed that breast cancer
incidence increased in (40 - 44) years old among
Arabic women (3).

A study carried out in Europe explained that Age-
specific incidence rates for breast cancer rise steeply
from around age 30-34, and the peaks of incidence
for women aged 40-50 (12).

A statistical breast cancer study shows that in USA
overall breast cancer incidence rates increased
during the most recent time period (2006-2010)
among women aged 30 years to 49 years (13).

1.2 Marital status and gynecological and
obstetrical history:

The majority of the examined female groups were
married with a total number of 61 and a percentage
of 72.6% , while 23 (27.4%) of the examined
females were unmarried.

The mean age at menarche was (12.6 + 0.7) years,
the lowest age was 11years and the highest was 14
years, 77 (91.6%) cases of the patients started their
menarche at age less than 14 years, while 7 (8.4%)
cases at age of 14 years. Parous women represented
(75%) of married cases, vs. (25%) nulliparous.
Parous group was lactating (Table 2).

Distribution of those patients according to age
group, marital status, and lactation status showed no
statistically significant association
(P>0.05) with any of these variables, in all
comparison.
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The age at menopause of 21 cases who got
menopause was ranging from 47 — 58 years with a
mean of (49.4 £ 1.25) years, almost 13.2% of cases
were in menopause at age (47-48 years), (77.6%) at
age (49-50) years and only (9.2%) at age more than
50 years.

Table (2): Distribution of gynecological and obstetrical
history among study women population

2. Hormonal study:

2.1 Patient's hormonal status (Estrogen and
progesterone):

The results of the current study revealed that
elevated levels of estrogen were observed in 52
(62%) cases (Table 3) . these results indicated a
highly significant association (p < 0.01) between
breast cancer risk and elevated estrogen levels.

Yariables | No. | % Forty five cases out of 52 cases whom showed
Marital status : . .
Marricd Gl 6 clevation on estrogen levels reflected a positive
Unmarried 3 274 estrogen receptor  status, and _thus co_nﬁf_:mlng the
Age at menarche (years): role of high level of estrogen in monitoring breast
11 3 38 cancer tumor growth. Several studies worldwide had
12 36 426 concerned in the concept of estrogen effect on the
13 38 44.9 risk of breast cancer, and, in consistent with the
14 7 8.7 results of this study; they indicated a positive
Total 84 100 relationship between high estrogen level and the risk
Mean + SD 12.6 +0.7 of breast cancer (16,17).
Range 11-14
Lactation : Table (3): Estrogen and Progesterone levels in the cases
Yes 47 56 enrolled in the study
No 14 16.6
Total 61 72.6 Variables Elevated Decreased Normal Total
Age at menopause (years): No. % No. % | No. % No. %
47-48 3 59 Estrogen 52 | 62 10 12 | 22 | 26 | 84 100
49-50 12 143 Progesterone 9 11 50 59 | 25 30 84 100
> 50 4 4.8
Total 21 25
Mean = SD 494 +1.25 In the present study , 10 cases (12%) have had a
Range 47 - 58 decreased plasma estrogen (Table 3) , all the 10

The statistical results showed that age at menarche
was a risk factor among both pre-menopausal and
post-menopausal women (statistically significant p
<0.01). It was found that a delay in age at menarche
is corresponding to a reduction in breast cancer risk,
also age at menopause was also considered as a
breast cancer risk factor (statistically significant p
<0.01). Women with menopause at older age have a
higher risk of breast cancer.

It can be said that the early age at menarche, and the
late age at menopause are linked to a modest
increase in the risk of developing breast cancer.
Different studies agreed with these results. An
epidemiological study from the year 1966 to 2005
carried out on thousands of women with breast
cancer and its results revealed that both the late age
at menarche, and the early age at menopause
decreased the risk of breast cancer (14).

Another epidemiological study showed that women
at the oldest age in the menarche category were at a
34% lower risk of breast cancer, and women at the
youngest age in the menopause category were at a
31% lower risk of breast cancer (15).

cases have had irregular menses , and this seems
difficult to be correlated to breast cancer risk, but in
fact, an increase in breast cancer risk may be seen
after a modest reduction in circulating estrogens
such as that produced by unilateral ovariectomy ,
oral contraceptives or contraceptive depot use [
both of which inhibit ovulation and ovarian estrogen
production], or low body weight and low fat intake
(6). Moreover, 19 cases were presented with benign
breast tumors, but none of them showed abnormal
estrogen levels.

In addition, results had shown that only 9 cases
(11%) had elevated levels of progesterone. Thus,
there was a weak association between progesterone
elevation and breast cancer risk. This result actually
agreed with results of other epidemiological studies
which had shown that there is no statistically
significant association between elevated
progesterone and breast cancer risk (16, 18).

On the other hand, the results indicated that
decrease in progesterone levels was observed in 50
(59%) cases out of the 87 studied cases, which
explained that the decrease in progesterone levels is
significantly (p <0.01) associated with the risk of
breast cancer, and none of the 19 benign breast
tumors cases showed abnormal progesterone levels.
These findings are generally supported by results of
other studies conducted by (16), which involved 30
patients with approved diagnosis of carcinoma and
had metastasis. The results showed that high levels
of estrogen were observed in 19 (63%) cases, which
in turn indicated a significant association between
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breast cancer risk and elevated estrogen levels.
Results also indicated that decrease in progesterone
levels was observed in 16 (54%) cases, which
explained that the decrease in progesterone levels is
significantly associated with the risk of breast
cancer (16). In another study, it was observed that
there was a statistically significant direct association
between the endogenous levels of each steroid
hormone evaluated and the risk of breast cancer,
with the exceptions of the endogenous levels of
progesterone (18).

Among the 52 cases with elevated estrogen levels,
the most important cases were those who had
additional decreased levels of progesterone. They
represented 41 cases (all were suffering from breast
cancer relapse) from the total number of cases (87)
and these results are in agreement with those shown

by (16).
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Genetic distance analysis of dermatophytes fungi using the RAPD-PCR
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ABSTRACT

The molecular technique random amplified polymorphic DNA (RAPD) was employed for identification of nine
species of dermatophytes isolated from swimming pools , to determine the genetic diversity , and relationships.
RAPD in which four universal primers are using molecular marker techniques showed considerable potential for
identifying and discriminating dermatophytes species and the obtained results confirmed identification based on
conventional morphological methods. The genetic distance (RAPD-GD) among nine species varieties was
calculated using genetic program (Numerical Taxonomy and Multivariate Analysis System Version 1.80 package)
depending on shared bands between each variety.

Four universal primers (OPAA11, OPD18, OPAA17 and OPU15) used in this study produced 38 bands across
nine isolates. Of these bands, 31 bands were polymorphic. The sizes of the amplified bands ranged between 100-
1,100 bp. The genetic polymorphism value of each primer was determined and ranged between 50-90%. Genetic
distances ranged from 0.23240 to 0.78235 among dermatophyte isolates. Cluster analyses were performed to
construct a dendrogram among studied dermatophyte isolates.

Keywords: RAPD, genetic distance, dermatophyte
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INTRODUCTION

Conventional methods for identification of fungi
rely on macro and micro morphological features of
the colonies on general and specific culture media
can greatly influence the phenotypic characteristic
and consequently can make the identification more
difficult  (1). Recently, molecular marker
approaches, such as nested-polymerase chain
reaction (PCR) and random amplified polymorphic
DNA (RAPD)-PCR were adapted for detection of
dermatophytes from water (2,3). RAPD methods
had frequently been used for phylogenetic analysis
and identification of dermatophytes (4). The random
amplified polymorphic DNA primers is used to
recognize  Microsporum  canis,  Microsporum
gypseum, Trichophyton rubrum ,Trichophyton
interdigitale, Trichophyton mentagrophytes and
Trichophyton tonsurans. The amplification patterns
in RAPD is done by using four primers.

A better understanding of the role of environmental
sources of dermatophyte isolates causing infection
would facilitate = prevention  strategies  (5).
Environmental isolates could contribute to the
solution of several relevant clinical problems such
as the identification of the environmental source of
dermatophyte isolates causing dermatophytosis,
determining the existence of pathogenic isolates and
the role of natural habitants.

The aim of the current study was to investigate the
genetic diversity , and study the relationships among
dermatophyte species.

MATERIALS AND METHODS
Fungal culture media:

Nine fungal strains were isolated from different
swimming pools in Baghdad city ( Alrafedain —
Alyarmok — Aladel — Aljadria ). Conventional
morphological methods were employed for
identification of these fungi, where dermatophytes
were cultured on Sabouraud's Dextrose agar (SDA)
and autoclaved at 121°C and pressure 1.5 kg/cm2
for 15 min. After cooling the media , 50 mg of
chloramphenicol was added according to (6).
Dermatophytes were identified by using
classification and identification of fungal species
described in (7,8) to be used for DNA extraction.

Genomic DNA isolation:

Chitin is one of the most abundant compounds in
the cell wall of the most fungi. Because chitinase
was not available for the current study, DNA
extraction was used. For this purpose, Grind cell
pellets were collected from 3 ml fungi culture
(isolated from pools on SDA for 10 days ) and
centrifuged, freeze-thaw under liquid nitrogenwas
done to produce a rapid extraction and high quality
of extracted DNA. Purity and concentration of DNA
were measured by spectrophotometer according to

(9). Genomic DNA integrity was detected by
running on 1% agarose gel electrophoresis followed
by staining with ethidium bromide and visualized
under UV light according to (10). DNA samples
were diluted to concentration of 50 ng/ul in order to
be used in the RAPD-PCR experiments.

Primer selection and RAPD assay:

According to (11), the following procedure was
done:

1. Four decamers of oligonucleotides primers in
random sequence were used (Operon Technologies)
in a lyophilized form and were dissolved in sterile
deionizer distilled water to give a final
concentration of (10pmol/ul) as recommended by
provider. The primers tested in this study were
(OPAAL1, OPU-15, OPAA17 and OPD18).

2. Amplification reactions were performed in a
volume of 25 pl containing 5 pl of PCR Master Mix
(Bioneer), with concentration (1X) containing
(10mM Tris-HCI (pH 8.3), 50 mM KCl, 1.5 mM
MgCI2, 200 uM each deoxynucleotide triphosphate
(dNTP) and 1 unit DNA polymerase), 10pmol of the
primer, and 50 ng of template DNA.

3. Amplification was carried out using a
thermocycler (Eppendorf-Germany), using the
following program: 1 cycle of 5 min at 94°C for
initial strand separation, followed by 45 cycles of 1
min at 94°C for 72°C for primer extension.

4. Finally, 1 cycle of 10 min at 72°C was used for
the final extension, followed by a hold at 4°C.

5. Each PCR amplification reaction was repeated
twice to ensure reproducibility.

6. Four microliters of PCR products were analyzed
by electrophoresis in a 1.2% agarose gels at 5
Volt/cm for 2 hours in 0.5x TBE buffer. Agarose
gels were stained with ethidium bromide 0.5 pg/ml
for 20-30 minutes. The 100bp DNA ladder (100-
2,000) bp (Bromiga) was used as a molecular size
marker. After electrophoresis, images of gels were
captured using Gel Documentation System (Consort
— Belgium).

Data analysis:

1. molecular weight estimation: Molecular weight
was calculated by using computer software M.W.
detection program, Photo-Capture M.W. program
from Consort, based on comparing the RAPD-PCR
products with the known size of DNA fragments of
a 100bp DNA ladder (which consist of 13 bands
from 100 to 2,000 bp Bromiga) was used.

2. estimation of genetic distance: The banding
patterns were compared to determine the genetic
relatedness of species. Separate data matrix was
constructed for each primer by scoring each isolate
for the presence or absence of each band. The
results obtained for "4" primers were pooled and
these data were clustered using the unweighted pair-
group method arithmetic average (UPGMA) Data
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generated from the detection of polymorphic
fragments were analyzed.

The presence of band scored as "1" and the absence
of the same band of the same size in other isolate
scored as "0".Only clear and reproducible amplified
fragments were considered for genetic relationship
analysis. Estimates of genetic distance (G.D) were
calculated between all pairs of the varieties
according to (12), based on following formula:

G.D = 1-{2Nab/(Na + Nb)}

Where,

Na: the total number of fragments detected in
individual 'a’,

Nb: the total number of fragments shown by
individual 'b',

and Nab: the number of fragments shared by
individuals 'a' and 'b".

Cluster analysis was performed to construct genetic
relationship tree  diagrams among  studied
A.fumigatus isolates using an Unweighted Pair-
Group Method with Arithmetic Average (UPGMA).
All computations were carried out using the
Numerical Taxonomy and Multivariate Analysis
System (NTSYS-pc), Version 1.8 package (13). The
percentage of polymorphic bands was defined as
ratio of the number of polymorphic bands amplified
by a single primer to that of the total number of
bands produced by the same primer.

RESULTS AND DISCUSSION
Analysis of genetic distance:

The genetic distance (RAPD-GD) among nine
barley varieties was calculated wusing genetic
program (Numerical Taxonomy and Multivariate
Analysis System Version 1.80 package) depending
on shared bands between each variety when
increasing bands number that lead to decreasing of
genetic distance and vice versa. Table (1) illustrates
the values of genetic distance of Dermatophytes
isolated species. The genetic diversity and the
relationships among of  Dermatophytes species
isolates were evaluated using RAPD  markers
amplified from four universal primers, the primers
varied greatly in their ability to resolve
variability =~ among varieties. = Some  primers
generated several bands, while others generated
only a few bands.

Genetic distances:

The ratio of genetic similarity among the
Dermatophytes isolated species ranged from 0.38
to 0.76 as shown in table (1). The highest
similarity (0.76 ) 76% was obtained between
the isolate number 'l ' and'8'. This was
followed by (0.70) 70% similarity between a

pair of the isolates number '4and 6'. The
lowest level of similarity (0.38) 38% was
obtained between the isolates number '1' and '7'.

Cluster analysis:

Dendrogram was constructed for genetic distance
using UPGMA according to (12). Cluster analysis
and depicted genetic relationships among nine
isolates of  Dermatophytes species were done.
Figure (1) showed the major clusters 1, 11,111.
These main groups were linked together finally as
shown in the figure (1), and expressed as follows:
The first main group: included one subgroup, the
first subgroup contains the isolates ‘1 and 8’ and
the subgroup contain the isolate number 2.

The second main group: included three subgroups,
the first subgroup contains the isolates number ’3 ,5
and 7°.

The third main group: included two subgroups,
the first subgroup contains the isolates number ‘4’
and ‘6, while the second subgroup contains the
isolates number ‘9 and 4’,6.

Cluster analysis had placed most of the
dermatophyte species isolated from water
showing a high level of genetic relatedness and
these were distinct from those isolates isolated from
another government.

Table (1): Values of genetic distance between Dermatophytes species isolates

calculated according to (12) data matrix

1 2 3 4 3 6 7

1] 000000
2| 030399 | 0.0000
3| oasr | OO0 o0
e
o O oaeos | osomn | o0oom

5] 043078 | 03781 031921 037884 | 0.00000

0.71725 i i
6 0.78233 0.72346 029758 | 042957 | 0.00000

7| 0.61189 | 0.66457 040501 070303 | 051658 | 075377 | 0.00000

8| 0.23240 | 037388 035613 038419 | 029302 | 068177 | 049945

0.00000

9| 046825 | 0.3463 039784 030809 | 033472 | 046110 | 0.62815

034397

0.00000
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Figure (1): Dendrogram illustrated genetic fingerprint and relationships between Dermatophytes species isolates
developed from RAPD data

According to the obtained results, it seems that
RAPD-PCR wusing aforementionedprimers is a
sensitive method for rapid differentiation of
dermatophytes (table 1) is calculated from genomic
similarity group average of each species of
dermatophyte . The similarity of T.rubrum with
T.violaceum was nearly and the similarity of
T.tonsurans with  T.mentagrophytes and the
similarity of M.canis with M.audouinii.
These results provide the basis for the rapid
identification of dermatophytes at the genetic level,
in additions to the existing laboratory methods.

The phylogenetic relationships among different
dermatophyte species are estimated by determining
the degrees of similarity between their DNA
sequences (Figure 1).
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ABSTRACT

The current study aimed to test and analyze of 18 samples, involved from liquid and powdered of full cream milk,
to detect a residue of organic chlorinated pesticides. Standard curves of detected pesticides then got the equation of
straight line for each type of pesticide separately by using the application of equation on the concentration of the
pesticide in contaminated form.

Results showed, eight samples of contaminated milk, one sample trademark of Almarai milk contaminated by
(5.92) ppb of Lindane pesticide, two samples of milk trademark Alray and Almudhish, contaminated with (4.61,
2.60) ppb PP-DDD respectively. For trademark Pinar milk we found a concentration of (9.687) ppb. From Endrine
pesticide. And Nido milk trademark showed a contamination of (2.94) ppb. With Heptachlor. In addition, Alrai
milk contained a (20.53) ppb. of PO-DDT. as well as for Canon and milko milk, contaminated by (5.94 and 12.70)
ppb respectively with Aldrin.

According to the results of research, which showed a presence of organic chlorinated pesticide residues
concentrations in full cream milk samples most commonly used by consumers, over time residue of organic
chlorinated pesticide will accumulate, which leads to high concentration in the body.

Keywords: Organic chlorinated pesticide residues, full cream milk
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INTRODUCTION

The organic chlorinated pesticides are considered as
one varieties of highly toxic pesticides which resist
degradation due to environment because of high
stability and their ability to move in the
environment therefore become a part of food chain
(1). Organic chlorinated pesticides were used in
fields of agriculture, to eliminate pests such as
insects and harmful plants like fungi or rodents (2).
A plants which usually sprayed with pesticides,
absorb these pesticides from many parts of them and
store it in their tissues, then followed by direct
pesticide transmission to the all animals bodies
which feeds on the contaminated plants. (3), these
toxic materials, accumulate in the fatty tissues of
animals, because of high ability of soluble in fats
(4). Thus, exactly what indicated from the results
when fatty tissues of animals analyzed and found
sensible concentrations of Aldrin pesticide arrived
(11000ppb). This is a result of an accumulation for
these residues over time and another part of
pesticide can be move through the circulatory
system of animals to udder factory where the milk
composition (5-7). Researchers has detected
residues of organic chlorinated pesticides mainly
such as DDT, Aldrin, Lindane and others (8-10).

As detected in (11) of some types of organic
chlorinated pesticides in maternal milk samples.
However, striking that concentration of pesticides in
milk exceeds the concentration in animal's fodder
about ten times (12, 13). Then an output milk
involves a serious threat to consumers, naturally,
moving residue of pesticides eventually to the head
of food pyramid, stores in fatty tissues (14).
Generally, organic chlorinated pesticides considers
as dangerous to human health because they impact
Biosynthesis and causes a kidney failure and liver,
also cause disease, infertility and disorders in
growth, some cancers, weakening the immune
system, an imbalance in the growth of the nervous
system, disorders of behavior and an imbalance in
the system, metabolism, such as diabetes. Also
caused trace amounts of pesticides in dysfunctional
and growth of the nervous system when the fetus,
child and the elderly and possibly death (15, 16).
Thus, this study aimed to detect pesticide residues in
whole milk, and what consumed of large quantities
of contaminated milk with residual organic
chlorinated pesticides from humans, these quantities
will accumulate in human's bodies of such
quantities; even if it's a small remnant and the
consequent consequences of pathogens then impact
human health.

MATERIALS AND METHODS

Identification and qualification
chlorinated pesticides:

of organic

Gas Chromatography GC 2010 model type with
Shimadzu detector sniping mail ECD were used
with the following analytical program:
- Column Type: 5 MS 30m x 0.25 mm ID,
P.size 0.25 um

-  DeT.E.C.D
-  Temp. program :
- Inj: 280°C, Oven: 250 °C, DeT: 310C°C

Sampling :

A sample composed of 18 different trademarks of
full cream milk (canned liquid and powder) were
examined, which were withdrown randomly from
the local markets at city of Baghdad during 4-10" of
February 2014, with detailed information of
examined types of milks as shown in Table (1).

Table (1) manufacturing information for the selected

samples
o 55 Production Expiration
No. | Sample of milk Origin date date
1 Almarai Saudi ) 241212013 | 561014
Arabia
2 KDD (liquid) Kuwait 9/12/2013 8/6/2014
. Saudi
3 Alary(liquid) Arabia 30/9/2013 29/3/2014
Alsafy
4 (liquid) Turkey 13/10/2013 12/3/2014
Pienaar
5 (liquid) Turkey 10/11/2013 10/5/2014
6 Mersin Turkey | 26/11/2013 |  26/05/2014
(liquid)
Beyti Potable during
7 (liquid) Egypt 17/1212013 six months
Nadi Saudi 19/12/2013
8 (liquid) Arabia 19/612014
Nadi banana Saudi
9 flavor . 18/12/2013 18/6/2014
L Arabia
(liquid)
Nido Switzerl
10 (Powder) and 27/3/2013 26/3/2014
Landuze Milk .
11 (Powder) Malaysia 10/6/2013 9/6/2014
Netherla
Abu Alques
12 milk (Powder) nds 24/6/2013 23/12/2014
13 | DielacMilk 1 yiom | 42013 9/2014
(Powder)
Almudhish milk | Sultanate
14 (Powder) of Oman 26/6/2013 27/12/2014
Iraqi Cow's
15| milk (Powder) O e
Canon
strawberry Saudi
16 flavored milk Arabia 13/11/2013 13/5/2014
(liquid)
17 Alraiy milk Kuwait | 13/12/2013 12/6/2014
(liquid)
Milko Milk New
18 (Powder) Zealand 2/11/2013 1/5/2015
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Extraction process to investigate chlorinated
organic pesticide residues:

A volume of (50 ml) from liquid milk sample and
weight from powder milk (5 gm add to 50 ml water)
took and put in a separating funnel, then added (5
ml) of Methanol with 0.5 g of Sodium Oxalate and
left Imin for homogenizing. In addition, a mixture
of 20 ml from diethyl ether and 25 ml petroleum
ether added and left 1 min. The mixture of milk and
solvents centrifuged (1500 rpm for 5 min.).
Separated upper organic layer, taken and added to it
50 ml of petroleum ether and diethyl ether with ratio
of (1:1), then filtered with filter paper contained
sodium sulphate, the filtrate mixture of milk and
solvent evaporated by rotary at 35 °C. The extracts
analyzed by chromatography gas GC. To estimate
residues of organic chlorinated pesticide by using a
detector of Electron Capture Detector (ECD)
according to the analysis conditions. Results were
compared with standards compounds (9).

RESULTS AND DISCUSSION

Estimated concentrations of organic chlorinated
pesticide in 18 types of full cream milk (liquid and
powder) by using the equation of a straight line
pesticides standard curve for each type of detected
organic  chlorinated  pesticide  (PolyScience
Corporation) separately as shown in figures (1, 2).

Peake Area

7000 4 PP-DDD
y=204/4x+ /497
5000 R2=0.0041
o ¥ PO-DDT
y =35.4x-217.55
B0 R2=0.0987
SO0 | Lindane
|
y = 63.699x- 169.51
2000
? r’S » R?-0.9914
B2 v
1000 L o
E '
0 ‘ ‘ ‘ ‘ : ‘
0 20 40 60 80 100 120

Concentration (pph)

Figure (1): pesticide standard curve (PP-DDD, PO-DDT

and Lindane)

4000
# Hebtachlor
3500
249 - 37.644y =
3000 0.9953= 2R
g 2500 M Aldrin
< 4
= 2000 e 40,05 - 20,444y -
& 1500 = 0.9908= 2R
1000 / A Endrine
4r//=
500 L 30.795x + 20.617y =
B 0.9941= 2R
0
0 50 100 150
concentration (pph)

Figure (2): pesticide standard curve (Hebtachlor, Aldrin and

Endrine)

Results of  invasive screening device
Chromatography (GC) are shown in Table (2). This
indicates contamination No.l. (Milk pasture)
Lindane nets (Figure 3) presents Chromatography
and GC-invasive as a concentration of (5.92) ppb.
within allowed limits to presence in milk, which
bound by Food Agriculture Organization and World
Health Organization (14).

Figure (4) showed contamination in the samples No.
(3 and 14) PP-DDD as concentration (4.61) and
(2.60) ppb, respectively, in the limits permitted
(FAO / WHO). While the results gave the
contamination sample No.5 (Pienaar liquid milk)
pesticide Endrine (Figure.5) concentration (9.687)
ppb higher than the limit permitted by (FAO
/WHO), a (0.8) ppb. and the sample No.10 (Nido
milk) pesticide contamination of Heptachlor
(Figure.6) concentration (2.94) ppb within the limits
permitted by (14). No.17 contaminated with nets
(PO-DDT) (Figure 7) concentration of (20.53) ppb
higher than. Which are the allowed limits according
to the (14).

In addition, results showed that two Samples, No.
(16 and 18) were contaminated by Aldrin (Figure.
8), with concentrations (5.94 and 12.70) ppb. While
sample No. 18 concentration is higher than the
allowed limits. 10 samples were contaminated with
low concentrations of organic chlorinated pesticides
remains, than detection limits (UDL).
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Table (2): Results of detecting chlorinated organic pesticide residues in samples of whole milk

Pesticides concentration (ppb)
EMRL (ppb)
No. Samples name Lindane PP-DDD Heptachlor PO-DDT Endrine Aldrin WHO/FAO
in milk
1 Almarai 59 * * * * * 10
2 KDD (liquid) * * * * * * -
3 Alary (liquid) * 4.6 * * * * 20
4 Alsafy (liquid) * * * * * * -
5 Pienaar (liquid) * * * * 9.7 * 8
6 Mersin (liquid) * * * * * * -
7 Beyti (liquid) * * * * * * -
8 Nadi (liquid) * * * * * * -
9 Nadi banana flavor (liquid) * * * * * * -
10 Nido (Powder) * * 2.9 * * * 6
11 Landuze Milk (Powder) * * * * * * -
12 Abu Alques milk (Powder) * * * * * * -
13 Dielac Milk (Powder) * * * * * * -
14 Almudhish milk (Powder) * 2.6 * * * * 20
15 Iraqi Cow's milk (Powder) * * * * * * -
Canon strawberry flavored
16 milk (liquid) i i i i i 39 6
17 Alraiy milk (liquid) * * * 20.5 * * 20
18 Milko Milk (Powder) * * * * * 12.7 6

* : UDL Below the detection limits ppb: part pair billion (ug/kg or ug /L)
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Figure (3): chromatogram GC sample number 1 (milk Almaraai) shows the pesticide contamination and standard

pesticide (Lindane)
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1750000
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1 2 min
Peak Table - Channel 1
— =T Peak# Ret, Time Area Area% Height Name
Peak# Ret.Time 1 2.710 5634387 64.1035 185035
1|  7.534 7.585 3155129 35.8965 74445
Total Total 8789516 100.0000 259480

Figure (4) :chromatogram GC sample number 3 (milk Airy) shows the pesticide contamination (PP-DDD)
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Figure (5): chromatogram GC sample number 5 (milk Pinaar) shows the pesticide contamination (Endrine)
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Figure (6): chromatogram GC sample 10 (milk Nido) shows the pesticide contamination (Heptachlor)
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Figure (7): chromatogram GC samplel6 (milk canon by strawberry flavor) shows the pesticide contamination (Aldrin)
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Figure (8): chromatogram GC model 17 (milk Alraay) shows the pesticide contamination (PO-DDT)
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Regarding the obtained results, the existence of
contamination with organic chlorinated pesticides in
some trademarks of whole milk are within the
allowed limits. However, even if the concentrations
are relatively under detection limits, but they have
ability to accumulate in the body to become
effective after a period of time, which lead to the
occurrence of several medical problems to human
health.

RECOMMENDATIONS

1- There must be a scientific method depending
on needs to use of organic chlorinated
pesticides in pest control in agricultural land
according to scientific standards.

2- Using modern scientific methods to treat cows
as milk producing animals from insects and
parasitic diseases.

3- Control provisions of general stores and
factories shopping whole milk in terms to
validate food for consumption.

4- Introduction of modern analysis methods to
regulate a monitor and detect a possibility of
concentration  for  Organic  chlorinated
pesticides in imported milk or produced
locally.
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ABSTRACT

Immunoglobulin and complements represent the humoral immunity. These parameters (IgA, IgM, IgG, C3 and
C4) had been measured in serum of forty children, aged 6 — 10 years, who were suffering from chronic tonsillitis
before and two months after tonsillectomy. These patients were attending the ENT department in Baghdad
Teaching Hospital and diagnosed by an ENT specialist surgeon. Thirty apparently healthy children were enrolled
in this study as a control group, and submitted to investigations of the serum levels of the mentioned factors as
well. The present study extended from March 2014 to September 2014.

Results revealed a statistically significant increase in serum levels of IgA, IgM, IgG, C3 and C4 of the patients
group as compared to those of the control group. Furthermore, in this study it was found that tonsillectomy renders
the immunoglobulin and complements normal; a finding attributed to the disappearance of constant antigenic
stimulus from infected tonsils. In conclusion, the immunoglobulin and complements are elevated in serum of
children suffering from chronic tonsillitis, and later they significantly dropped to their reference ranges after
tonsillectomy.

Keywords: immunoglobulin, complements, adenotonsillitis, post-tonsillectomy
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INTRODUCTION

The tonsillar ring (Waldeyer’s ring) is composed of
a series of lymphoepithelial “organs” called the
tonsils. This tissue is structurally similar to lymph
nodes but lacks afferent lymphatic vessels. The
tonsils are named for their location, consisting of a
pharyngeal tonsil, the paired palatine tonsils, and
the unpaired /ingual tonsil at the base of the tongue
).

Palatine tonsils are patches of lymphatic tissue
located in a ring about the pharynx (2). They appear
to function as the host’s first line of defense against
exogenous microorganisms (3).

The tonsils and adenoid are lymphoid organs that
participate in the mucosal immune system of the
pharynx. They are positioned strategically at the
entrance of both the respiratory and gastrointestinal
tracts, where they serve to initiate immune
responses against antigens entering the body
through the mouth or nose. As such, myriad
infectious and inflammatory disorders are manifest
in the tonsils and adenoid. This entry serves to
review some of those disorders that are of the
greatest importance to the otolaryngologist (4). The
tonsils are lined with squamous epithelium. This
lining forms crypts that extend well into the body of
the tonsil, where pus and debris can collect. Both
adenoids and tonsils are especially well developed
in children and reduce in size as the child gets older
(5).

Tonsillitis is the inflammation of the tonsils most
commonly caused by viral, bacterial infection,
allergies and respiratory problems (6). This process
usually begins with a sudden sore throat, painful
swallowing and tonsils cause's throat tissues to swell
obstructing air from passing in and out of the
respiratory system .When inflamed, tonsils become
swollen and red with a grayish or yellowish coating
on its surface (7).

Clinical features:

U high temperature (fever) and chills
[ coughing
. headache, tiredness and a general sense of

feeling unwell (malaise)

white pus-filled spots on the tonsils

U swollen lymph nodes (glands) in the neck
° pain in the ears or neck
U weight loss and difficulty ingesting and

swallowing meal/liquid intake

Less common symptoms include:

° nausea, vomiting and fatigue

° stomach ache

. furry tongue, bad breath (halitosis) and
voice changes

. difficulty opening the mouth (trismus)

° loss of appetite (anorexia) and

anxiety/fear of choking (10, 11).

Several studies showed high serum levels of
immunoglobulin, particularly IgG and IgA, in
patients with chronic and chronic tonsillitis (12,13).
On the other hand, other reports demonstrated that
inflammation and/or hypertrophy of adenoids and
tonsils are caused by hypofunction of local and
systemic immunity (12, 13).

The aim of this study was to demonstrate the
humoral immunity state (IgA, IgM, IgG, C3 and C4
serum levels) in children suffering from chronic
tonsillitis, before and two months after
tonsillectomy, and to monitor the effect of
tonsillectomy on these parameters

PATIENTS AND METHODS

A total of forty (40) patients (22 males and 18
females, aged 6 - 10 years, with mean age of 7.52 +
1.24 years) with chronic tonsillitis, attending ENT
department in Baghdad Teaching Hospital were
enrolled from March 2014 through September 2014.
They had been clinically diagnosed as having
chronic tonsillitis and tonsillar bacterial infection
was confirmed using standard culture methods. The
ENT specialist surgeon planned to go on
tonsillectomy for them. Besides, thirty (30)
apparently healthy age-matched children were
enrolled as a control.

Immunologic analysis:

A volume of 5 ml venous blood samples were
aspirated from patients one day prior to surgery
(pre-operative), and 2 months after (post-operative)
in a disposable dry plane tubes. Sera were obtained
after clotting and separation of centrifuged blood
samples. They were immediately freezed at — 20 C°
up to the time of immunologic analysis.
Investigations of serum levels of IgA, IgM, IgG and
complements (C3 and C4) were done for patients
and control groups using the commercially available
kits for quantitative measurement, namely the radial
immunodiffusion plates (LTA - Italy). These tests
were performed according to the procedure protocol
included within the kit packing as issued from the
manufacturer company.

Statistical analysis:

Sciences (SPSS) version (15.1) and STSTISTICA
program version (10.1). A comparison between case
and control group was done using a one-way Anova
test in regard to immunoglobulin levels and
complements, while a comparison among the cases
group was done using an independent — sample T
test. A probability value (P) of < 0.05 was
considered significant and used in the study.
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RESULTS

When a comparison was done between pre-
operative patients' serum levels of IgA, IgG, IgM,
C3 and C4 and those of control group, statistically
strong significant differences were noticed, as
shown in tables (1-5) respectively. It was observed
that the mean pre-operative values of the mentioned
immunologic parameters were significantly higher

Table (5): Comparison of the complement levels (C4)
between children suffering from chronic tonsillitis and
control group

Complement levels ( C4)

Case- control groups

Mean + St. Error

St. Deviation

Pre- operation 86.05 +2.093 13.239
Post- operation 33.67 £ 1.246 7.879
Controls 29.57 +1.263 6.917

F =376.410, df = 2, P= 0.000

in patients before surgery than those of the control

group (P <0.05).

Table (1): Comparison of the immunoglobulin levels
(IgA) between children suffering from
chronic tonsillitis and control group

Case- control groups

Immunoglobulin levels (IgA)

Mean + St. Error

St. Deviation

Pre- operation 91.65 +3.128 19.785
Post- operation 2740+ 1411 8.926
Controls 18.60 + 1.701 9.317

F =305.0001, df = 2, P=0.000

Table (2): Comparison of the immunoglobulin levels
(IgG) between children suffering from
chronic tonsillitis and control group

Concerning the differences between pre- and post-
operative patients' serum levels of IgA, IgG, IgM,

C3 and (4,

statistically

strong

significant

differences were observed in this study. IgA, IgG,
IgM, C3 and C4 significantly decreased two month
after tonsillectomy (P < 0.05). Nevertheless, they
were within the reference range levels for each
(Tables 6-10) respectively, where we can notice the
considerable mean differences.

Table (6): Comparison of the immunoglobulin levels (IgA) in children
suffering from chronic tonsillitis before and two months after tonsillectomy

Case groups

Immunoglobulin levels (IgA)

Mean = St. Error

St. Deviation

Mean difference

Pre- operation

91.65 +3.128

19.785

Post- operation

2740+ 1411

8.926

64.250

Case- control groups

Immunoglobulin levels (IgG)

Mean + St. Error

St. Deviation

Pre- operation 1458.00 + 43.315 273.946
Post- operation 415.88 +£26.333 166.544
Controls 529.60 + 40.862 223.809

t=18.721, df =78, P=0.000

Table (7): Comparison of the immunoglobulin levels (IgG) in children
suffering from chronic tonsillitis before and two months after tonsillectomy

F = 248.248, df = 2, P= 0.000

Table (3): Comparison of the immunoglobulin levels
(IgM) between children suffering from
chronic tonsillitis and control group

Case groups

Immunoglobulin levels (IgG)

Mean = St. Error

St. Deviation

Mean difference

Pre- operation

1458.00 + 43.315

273.946

Post- operation

415.88 +26.333

166.544

1042.125

Case- control groups

Immunoglobulin levels (IgM)

t=20.558, df =78, P=0.000

Table (8): Comparison of the immunoglobulin levels (IgM) in children
suffering from chronic tonsillitis before and two months after tonsillectomy

Mean + St. Error

St. Deviation

Case groups

1

globulin levels (IgM)

Mean = St. Error

St. Deviation

Mean difference

Pre- operation

204.98 +24.939

157.730

Pre- operation 204.98 +24.939 157.730
Post- operation 55.50 +4.306 27.233
Controls 52.70 + 4.288 23.486

Post- operation

55.50 + 4.306

27.233

149.475

F =30.462, df = 2, P= 0.000

Table (4): Comparison of the complement levels (C3)
between children suffering from chronic tonsillitis and

control group

t=5.906, df = 78, P= 0.000

Table (9): Comparison of the complement levels (C3) in children suffering
from chronic tonsillitis before and two months after tonsillectomy

Case- control groups

Complement levels ( C3)

Mean + St. Error

St. Deviation

Case groups C 1 t levels (C3)
Mean = St. Error St. Deviation Mean difference
Pre- operation 185.18 £2.817 17.814 66.300
Post- operation 118.88 +2.304 14.571

Pre- operation 185.18 £2.817 17.814
Post- operation 118.88 +2.304 14.571
Controls 112.57 +£5.440 29.795

F = 140.530, df = 2, P=0.000

t=18.220, df = 78, P=0.000

Table (10): Comparison of the complement levels (C4) in children suffering
from chronic tonsillitis before and two months after tonsillectomy

Case groups Compl t levels (C4)
Mean = St. Error St. Deviation Mean difference
Pre- operation 86.05 £ 2.093 13.239 52375
Post- operation 33.67 £ 1.246 7.879

1= 21.501, df = 78, P= 0.000
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DISCUSSION

Tonsillitis is an infectious process causing fever,
sore  throat, odynophagia, and  malaise.
Oropharyngeal  erythema, edema, exudates,
associated rash or lymphadenopathy may be present.
Children who experience recurrent episodes of acute
tonsillitis may be considered for surgical treatment
(14).

The tonsils represent the first site of contact with a
variety of microorganisms and other antigenic
substances present in food and inhaled air (15).
Hence, they have an important role in body defense,
a defense that can be elicited by immunoglobulin
and various plasma proteins. As secondary
lymphatic organs, tonsils are concerned with antigen
processing. Small amounts of antigen are
transported through the reticular cell epithelium by
Mcells and antigen-presenting cells (APC), with the
pronounced role of T (helper and cytotoxic T cells)
and B lymphocytes. They probably play a major
role in local immunity (16-18).

Tonsillar tissue has the ability to mount specific
immune reactions in response to various antigens.
The activity of this lymphatic organ is especially
pronounced during childhood, when immunologic
challenges from the environment induce hyperplasia
of the palatine tonsils (1). That immune response in
such cases was monitored by some researchers (10,
11,19, 20).

In this study it was observed that the serum levels of
IgA, IgG, IgM, C3 and C4 of pre-operative patients
were significantly elevated as compared to those of
control group (Tables 1, 2, 3, 4 and 5 respectively).
Clearly, this finding is in agreement with some other
reports when they studied immunoglobulin level
alteration in chronic tonsillitis in children (10, 11,
20) and in cases of hypertrophy of adenoids and
tonsils compared with those of the control group
before operation (16). That increment can be
attributed to ongoing antigenic stimulation in
infected tonsils. This explanation is consistent with
that of some studies (18, 21).

In sick tonsils, increased presence of antigens leads
to proliferation of B lymphocytes, a subset of
lymphocytes, which are capable of migrating to
adjacent tissues and producing antibodies (22).

In patients enrolled in this study, an important
comparison between pre-operative and 2 months
post-operative status of  their serums
immunoglobulin and complements was held. It was
obvious that there were statistically significant
differences between the two occasions. IgA, IgG,
IgM, C3 and C4 were significantly reduced after
two month of operation. Tough, they were within
the reference ranges (Tables 6, 7, 8, 9 and 10
respectively). As an interpretation of these findings,
the decreased stimulation of the immune system
after surgical removal of the tonsils is the feature.
The immunity parameters retained normal probably
due to the cessation of the offending process, i.e.,
the recurrent infection of the tonsils.

These results can be considered as consistent with
some other studies (16, 19, 20, 23). A number of
researchers showed that there is a significant
decrease in values of IgM, IgG, IgA in sera of
children postoperatively. They assured that those
values have retained normal at least 2-4 months
after surgery (24-26).

Complements are considered as the major effector
of the humoral branch of the immune system. They
clearly play a key role in both innate and adaptive
immunity and they are important mediators of the
acute inflammatory response (27).

Regarding the postoperative complement values, M.
Sainz et al. (24) disagreed with the finding of the
present study. They concluded that there were no
change in the levels of serum C3 and C4 before and
after tonsillectomy.

However, some investigators reported that patients
with chronic tonsillitis have high levels of IgG and
IgA with unsignificantly altered IgM levels in their
serums, and the following two months after surgical
removal of tonsils revealed significant reduction in
levels of serum IgG and IgA (21). Other studies
disagreed with the present study. The authors
concluded that there is no significant differences
between pre and postoperative in immunoglobulin
values and were thought that the ending of
continuous bacterial antigen stimulation of tonsillar
tissue might be responsible for slightly decrease in
serum values of IgM, IgG and IgA (28- 30).

CONCLUSION

The parameters of the humoral immunity, namely
the immunoglobulin (IgA, IgM and IgG) and
complement proteins (C3 and C4), are found
elevated in serum of children suffering from chronic
tonsillitis. After tonsillectomy, those parameters
significantly dropped to their reference ranges, due
to the disappearance of the continuous stimulation
caused by chronic infection of tonsillar tissue. This
change obviously does not seem to affect the
competency of the immune system. Hence, we can
consider the elevated serum levels of the humoral
immunity factors as potentially useful monitors in
evaluation of the chronic tonsillitis cases in regards
to severity and indication of surgical removal of the
affected tonsils.
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ABSTRACT

The current study was designed to detected the toxoplasma infection in non- pregnant women in Al-Diwaniya
province and to investigate the effect of toxoplasma infection on thyroid function.One hundred thirty eight blood
samples were collceted from non- pregnant women (15 > 35 years old) who visited maternity and children
teachning hospital in Al-Diwaniya province.

Samples were tested for the presence of toxoplasma IgG and IgM by ELISA and the results showed that : (57.2%)
seventy nine samples gave positive to anti-toxoplasma IgG, while 16 samples (11.6%) were positive to anti-
toxoplasma IgM.The highest IgG and IgM seroprevalence were among participats age (>30)years.Infected women
with toxoplasmosis had significant lower serum level of TSH (0.52+0.06 plU/L) Compared to control group
(4.45+0.07 plU/L) while there is non-significant increment in(T3 and T4) concentration compared with control
group at (P<0.05).

Keywords: Toxoplasmosis,thyroditis,thyroid hormones, ELISA
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INTRODUCTION

Toxoplasmosis, one of the most common zoonotic
diseases worldwide, can induce various hormonal
and behavioral alterations in infected hosts(1).It has
a complex life cycle and causes a wide variety of
symptoms in infected individuals. Infection in
humans follows course of active replication of the
parasite and dissemination of the infection
throughout the body followed by encystment in the
brain, retina, and otherorgans as latent tissue
cysts(2).

Feline including domestic cat act as definitive host
and various warm-blooded animals as well as
human, act as an intermediate host. The infection in
human generally occurs through consuming food or
drink contaminated with oocysts or tissue cysts(3).
Several techniques employed for diagnosis of
toxoplasmosis  including coprological (feces),
histological (tissues), bioassay (inoculation of cat
and mice) and serological tests including dye test,
indirect haemagglutination (IHA), latex
agglutination test (LAT), Enzyme Linked
Immunosorbent Assay (ELISA) and Polymerase
Chain Reaction (PCR) (4,5).

Serological diagnosis of acute toxoplasmosis is
based on the demonstration of a significant increase
in specific IgG antibody levels and / or the presence
of specific I[gM antibodies. However, the prevalence
of high toxoplasma IgG antibody titers among
normal individuals in most population and the
sustained persistence of specific IgG antibodies in
some persons have complicated the interpretation of
serological tests when acute toxoplasmosis is
suspected (6). The IgM antibodies appear sooner
after infection than the IgG antibodies and disappear
faster than IgG antibodies after recovery (7).
Toxoplasma infection is complex and depends on
the genetic background of the host, his immune
status and also parasite factors including virulence,
Toxoplasma have the capacity to spread in all the
tissues and each tissue compartment has its own
specific immune response (8).

Thyroid is an endocrine gland, located immediately
below the larynx on either side of and anterior to the
trachea.l The principal hormones of thyroid gland
are Thyroxine (T4) and Triiodothyronine (T3) and
their concentrations are 93% and 7% respectively
).

Inflammation of the thyroid tissue is called
thyroiditis. According to it's etiology, thyroiditis can
be classified into autoimmune diseases) and non-
autoimmune (including a cute, subacute and chronic
thyroiditis). Subacute thyroiditis is caused by the
action of infectious agents clinically , goiter,
dysphonia and dysphagia can be observed. In
human, each of these types can be characterized by
its clinical development and the causative
aetiological agent (10). A study was conducted
involving 1248 pregnant women, had provided an
evidence for the existence of an association between
latent toxoplasmosis and thyroid autoimmunity and
thyroid function in pregnancy (1). In addition, the

impairment of thyrotropin-releasing hormone (TRH)
and thyroid-stimulating hormone (TSH) secretion as
well as decreased serum thyroxine (T4) had been
reported in T. gondii -infected mice (11). Another
study concluded that toxoplasmosis affects the
thyroid morphology, being able to alter its function
with the development of autoimmune thyroiditis in
susceptible individuals (10).

In Iraq, until now, no study had addressed the effect
of toxoplasmosis on thyroid hormone levels in non-
pregnant women. Thus, the current study aimed to
investigate the effect of toxoplasma infection on
thyroid function.

PATIENTS AND METHODS

The current study was carried out on 138 women
attending outpatient gynecology of the Maternity
and Children Teaching Hospital in Al-Diwaniya
Province during the period from May to October
2014.

The study group comprised 138 suspected women
who attended the Maternity and children teaching
hospital in Al-Diwaniya. Their ages ranged from
(15-40) years and 25 control normal women who
had no history of toxoplasmosis. Their ages ranged
from (17-39) years.

Statistical analysis:

Statistical package for social sciences (SPSS)
software was used to analyze data. T-test of
independence was used to find out the significant
differences between means of the two groups
(infected women and control).TSH ,T3 and T4
concentrations in the serum were expressed as Mean
+Standard deviation (SD). Statistical significance
was set at a P value <0.05.

Serological testing:

Blood samples were obtained and serum was
separated and stored at -20°C until processing. The
sandwich ELISA kits were as follows:

1. Toxoplasma IgG ELISA kit from BIOTEC
Laboratories Ltd. (UK).

2. Toxoplasma IgM ELISA kit from BIOTEC
Laboratories Ltd. (UK).

Instructions supplied by the manufacturers were
followed exactly. The cut-off value of the assay was
calculated and results were expressed in an index by
dividing sample absorbance by the cut-off value.
The test was considered negative if the index was
<7.2, the result was equivocal, when index was
from 7.2 to <8.8, while the positive result was if
index was>8.8- 240. A negative reaction indicates
absence of significant Toxoplasma antibodies. A
positive Toxoplasma 1gG reaction was interpreted as
an indication of either a past or recent infection.
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Biochemical Kit:

All patients and 25 healthy control group were sent
for thyroid function tests assay by IRMA
(immunoradiometric assay) methodology in Radio
Active isotope clinical Laboratory/ Baghdad -
Harthia.

TSH : the p* labeled signal — antibody binds to an
epitope of (TSH) molecule especially different from
that recognized by biotin —capture- Ab , the
formation of a capture- Ab —Ag signal(Ab-
Complex) also referred to as a sandwich "that
measured the concentration of (TSH) in gamma
counter (12).

Thyroxin "T4" is measured by 1'*® RLA system ,
this assay is based on competition between
unlabeled "T4" and fixed quantity of I'*® labeled
"T4" for limited number of binding sites or "T4"
specific Abs. Triiodo thyroxine "T3" Level was
determined by using I'*RIA system with the same
principle (13).

RESULTS AND DISCUSSION

Out of the 138 non- pregnant women, 79(57.2%)
were T.gondii IgG seropositive (Tablel). Twenty
one of them, demonstrated strong responses
manifested by high IgG concentrations (>240
IU/ml), whereas the remaining 44 women gave
only weak IgG responses (8.8-100 IU/ml).

Table (1): Toxoplasma seropositivity rates (IgG, IgM)
in non- pregnant women

No. of Immunoglobulin
Age( g:)oup women IgG IgM

Y tested | No. | % | No. | %

15-19 10 6 7.6 0 0
20-24 17 10 12.6 1 6.3
25-29 28 13 16.5 3 18.6
30-34 38 24 30.4 6 37.5
>35 45 26 32.9 6 37.5

No. 138 79 - 16 -

Total % 100 57.2 - 11.6 -

The obtained results were not much differed from
that revealed by (14) in Kuwait and (15) in Jordan,
which were 58% and 54% respectively. Moreover,
lower figures were reported in Saudi pregnant
women by (16) and in UAE by (17) (35.6%, 24.2
%) respectively.

Mahdi et al. (18) in Iraq found that percentage of
toxoplasmosis was (49.2%), Abbas et al. (19 ) in
Saudi Arabia and Elmansouri et al. (20) in
Morocco, all of them showed rates of 51.2% and
50.6% respectively.

As the current study employed quantitative ELISA
assay, it supplied reliable evidences on the bad role
of toxoplasmosis on women.

Forty-four (31.9%) women presented with weak
IgG responses. Low IgG titers indicated either an
old infection or waned antitoxoplasma immune
responses. Twenty-one (15.2%) women showed

high IgG seropositivity, probably because a recent
or a chronic illness reactivated infection. Of the high
responders, ten women were IgM positive indicating
that the infections were indeed recent ones. The rest
women were [gM negative and probably indicated a
chronic infections.

The prevalence rate of 7. gondii infection is highly
variable according to the group of people if they are
adults, children, infants, women, men and pregnant
or non- pregnant. Even within each of these groups,
the variation in the prevalence rate of 7. gondii
infection is also high which is largely affected by
many factors such as the geographical distribution,
climatic condition, eating habits, contacts with
animals, hygienic condition, sensitivity and
specificity of various employed serological methods
and/or researchers differences in interpretation of a
serological techniques (21).

Results in table (1) showed that T.gondii IgG
seropositivities were found to increase with age.
Indeed, in the 15-19 years age group, only six
(7.6%) were T. gondii IgG seropositive. In the 20-
24 years age group, 10 (12.6%) were seropositive
and in the 25-29 years age group ,13 (16.5%) were
seropositive, whereas in the 30-34, > 35 years age
group, 24(30.4%), 26(32.9%) were seropositive
respectively . In respect to IgM profiles depicted in
table (1), sixteen (11.6%) of the recruited women
were T.gondii IgM seropositive. All of them were
T.gondii IgG positive with different concentrations.
IgM seroprevalences in relation to age indicated that
one (6.3%) out of the 16 positive women were
between 20-24 years. Another three (18.6%) ranged
between 25-29 years, whereas the other six (37.5%)
belonged to both age groups 30-34 and >35 years.
These results are similar to many earlier results (22-
25). With increasing age, risk of acquiring
toxoplasmosis as well its harmful pathological
sequelae become higher and more possible.

In the current study, the Mean+SD for TSH was
0.5240.06 pIU/L with range of 0. 1- 1.2 plU /L. The
MeantSD for T3 was 3.48+0.14ng/dl with range
0f2.3-4.8ng/dl and for T4 it was found to
bel.88+0.32ng/dl with range of 0.8-3ng/dl in
infected women, while Mean+SD for TSH was
4.45+0.07ulU/L with range of 3.8-5.1 plU /L. The
Mean+£SD for T3 was 3.12+ 0.11ng/dl with range of
2.1-4.1ng/dl and for T4 it was found to be 1.4+
0.05ng/dl with range of 0.8-1.8ng/dl in control
women . Infected women with toxoplasmosis had
significant lower serum level of TSH (0.52+0.06
plU/L) Compared to control group (4.45+0.07
ulU/L) but no significant increase in value T3 and
T4 when compared with control group at (P< 0.05)
(Table 2).
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Table (2): Effect of infection on serum concentration of
thyroid hormones in non- pregnant women

Hormone Infected women | Healthy control
T3 3.48+0.14 3.12+0.11
A A
T4 (pmol/L 1.88+0.32 1.4+ 0.05
A A
TSH (ng/mL) 0.52+0.06 4.45+0.07
A B

*No. of tested samples = 25 for each group

A study of the thyroid function reveals crucial low
concentration ofthyrotropine (TSH), normal or
slightly high levels of thyroxine (T4) and (T3). This
may be caused by therupture or loss of thyroid
follicles, thus depleting any reserve of hormones
stored inthe colloid of the thyroid follicles (10).
Being a pathology provoked by an infectious agent
of intracellularlocation, the immunologic response is
mainly cell mediated (26), triggering via the TCD§
lymphocytecytotoxicity) as well as the TCD4. The
production of interleukin 12 (IL-12) by the
macrophageactivates the T helper 1 (Thl)
lymphocyte which participates in the cell
mediatedimmunity. In turn, the Thl releases gamma
interferon (Inf-y) and IL-10, contributingto this type
of response (27). Both IL-12 and Inf-y are released
during the acute phase oftoxoplasmosis. The release
of otherinterleukins, such as IL-6 as well as tumour
necrosis factor alpha (TNF-o) is alsodescribed.
These cytokines have been claimed to affect thyroid
glands, causing areduced gland function (28,29).
Also studies in Nylar female mice infected with 7.
gondii, exhibited hypogonadotrophic hypogonadism
secondary to hypothalamic dysfunction (30,31).
These mice infected with 7. gondii Cornellstrain,
present atrophyinthethymus, ovaries, and uterus,
cessation of cycling, anovulation ,and decline of
serum thyroxine (T4) levels (30).

CONCLUSION

From the current study, it can be concluded that the
toxoplasmosis in non-pregnant women have crucial
role onthyrotropine (TSH), and normal or slightly
appreciable effects on the level of (T3) and (T4).
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ABSTRACT

The contributions of Th17 involvement in bladder tumour progression are the subject of intense investigation in
Iraqi patients with bladder cancer.The aim of current study is to investigate the tumour-infiltrating inflammatory
cells in bladder tumours, focusing on transcription factors defining effector [Th17], on archived bladder tumour
tissue (before treatment), and compared it with benign tumour condition. Eighty six paraffin-embedded bladder
tissue were obtained from patients with malignant tumour (transitional cell carcinoma). Beside twenty control
bladder tissue were obtained from patients with benign bladder tumour. Antigen retrieval from deparaffinized
bladder tissue was obtained through the combined use of high temperature and appropriate buffers. Expression of
Th17 cells, was determined using a previously defined semi-quantitative immunological scoring system using a
polymeric conjugate system (EnVision, Dako). Results indicated that prominent Th17 positivity were present in
the bladder tissue of both malignant and benign forms. However, Th17 positive cells were significantly higher in
patients with malignant tumours than in benign forms (p<0.0001). Also the study demonstrated that Th17 positive
cells were significantly higher in patients with high grade than in low grade bladder carcinoma.

In conclusion, higher expression of Th17 infiltrated cells in malignant indicated that Th-17 pro inflammatory was
involved in pathogenesis of bladder cancer.

Keywords: Immunohistochemistry , Bladder cancer, Th-17
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INTRODUCTION

Bladder cancer is the second most common
urologic  malignancy amongst the males after
prostate cancer with most of the cases being
diagnosed as wurothelial carcinoma(l). Bladder
cancer besides several physiological changes in and
around bladder is also accompanied by
immunological changes.

Th17 cells are defined as CD4+ T helper cells that
secrete the cytokine IL-17 and whose developmental
program is controlled by multiple cytokines (2) and
the transcription factor retinoic acid receptor-related
orphan receptor gamma T.

CD4 + T helper (Th) cells play a central role in
orchestrating host immune responses through their
capacity to help other cells of the immune system.
More recently, a novel CD4 + T cell subset termed
Th17 cells has been identified, which expresses
the transcription factor retinoid-related orphan
receptor (ROR)-gt and produce the pro
inflammatory cytokine interleukin (IL)-17 (3.4).
Although Th17 cells play a critical role in the
pathogenesis of many inflammatory and
autoimmune diseases (5,6) their prevalence among
tumor-infiltrating ~ lymphocytes ~ (TILs)  and
function in human tumor immunity remain
largely unknown. The results from two studies
in prostate and ovarian cancer patients have
suggested both beneficial and harmful implications
of Th17 cells in tumor development (7,8). Apart
from its pro inflammatory role, IL-17 up-regulates
the production of a variety of proangiogenic
factors, thus contributing to tumor angiogenesis
and development. The basis for this discrepancy
is not yet understood, and the presence or
absence of the adaptive immune system has been
suggested to account for it (9).

RORgt, member of the retinoic acid receptor-related
orphan nuclear hormone receptor family, is a
transcription  factor expressed specifically in
Th17cells which plays an important role in directing
Th17 differentiation and cytokine production (10).
Major Cytokines associated with Th17 cells are
IL17A, IL-23 and IL-6. IL-17A is a pro
inflammatory cytokine secreted by activated T cells.
There are several roles attributed to this cytokine
which includes regulation of the activity of NF-kB
and mitogen-activated protein kinases (11-12).

Since discovery the role of the Th17 only 5 years
ago, these cells have risen to prominence in studies
of virology, autoimmune disease, inflammation, and
immune responses to various parasites and fungi.
Although their role in the pathogenesis of many of
these conditions is rather well defined, their
functions in the context of tumor immunology
remains controversial. To begin with, it is
imperative to stress that the cytokine interleukin
(IL)-17 and the T-cell subset Th17 . Recent studies
indicated thatTh17 cells are also implicated in tumor
immunology. Significant increase in the number of
Th17 cells has been reported in peripheral blood and

tumor tissues in various human malignancies
including gastric and pancreatic cancer (13,14). Few
studies have focused on primary Th17 cells in the
human tumor microenvironment, so it is difficult to
deduce the exact roles they may have in cancer
patients. In the more exhaustive studies of patients
with established epithelial cancer, Th17 presence
and function have correlated with reduced tumor
progression and improved patient survival (15).

PATIENTS AND METHODS

Patients:

The study included 106 patients ( 67 male

and 39 female) were classified in to two groups:-
Group 1 : 86 Urinary bladder carcinoma(UBC)
patients ( 57 males and 29 females)with an average
age of 53 years and a ranged of 26 to 80 years.
Group 2 : 20 patients with urinary bladder
diseases (UBD) other than cancer were considered
as control group ( 10 males and 10 females)with an
average age of 52 years and a ranged of 32 to 78
years.
Patients were under suspicion for bladder cancer
who were undergone cystoscopy over the period of
study from May-2012 to May-2013. They were
diagnosed clinically by consultant urologists at
Ghazi Al-Harery Hospital / Medicine city /
Baghdad based on a clinical evaluation and a
histopathological examination.

Tissue biopsies:

Tissue biopsies from cases of bladder cancer, and
cases of pathological urothelium control were fixed
in 10 % buffered formalin and embedded in
paraffin wax, and stained with hematoxylin-eosin.
Urothelium samples were taken from patients who
do not suffer from bladder carcinoma in the past
during cystoscopy (without treatment) and they
were taken as control (16).

Preparation of tissue sections:

Paraftin embedded sections of bladder cancer tumor
or UTI tissues were cut into 4 pm thicknesses using
a microtome. The sections were applied on Fisher-
brand positively charged slides and left overnight to
dry at room temperature (16).

Principle of the Assay:

This part of the study was performed at institute of
Liver studies in King's College Hospital /London
/UK as a part of research scholarship funded by the
Iraqi Higher Education and Scientific Research.

The immunohistochemical staining techniques was
used for visualization of tissues antigens by
sequential reaction of a specific antibody (primary
antibody) to its corresponding antigen (Th-17)
tissue samples; then a secondary antibody was
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added to the primary antibody and an enzyme
complex with a chromogenic substrate, interposed
by washing steps. The enzymatic activation of the
chromogene results in a visible reaction product at
the antigen site. The specimen counterstained and
cover slipped, results are interpreted using light

microscope (17) as shown in figure (1).
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Figure (1): NovaLink™ Polymer Detectection system (17)
DAB:- 3,3-diaminobenzidine, liquid and substrate

chromogen system

Statistical analysis:

The Statistical Analysis System- SAS (2012) was
used to effect of different factors in study
parameters. Chi-square test was used to significant
compare between percentage and Least significant
difference —LSD test was used to significant
compare between means in this study (18).

RESULTS AND DISCUSSION

Th-17 infiltrating cells were detected in the bladder
of patients with cancer. The pattern of positive
staining of Th-17 cells was cytoplasmic. The result
of the positive staining of Th-17 was confirmed by
using control positive staining in tonsils when
applied the technique (avidin-biotin technique).Th-
17 cells identified by positive anti-Th-17 reaction
which is demonstrated at the lower part of the panel
(Figure 2) .The score of the positivity of the Th-17
staining cells ranged between 1-3 score. Various of
score of positivity staining were shown in table (1).
The number of the patient with UBC with
immunohistochemistry staining of Th-17 cells
(9/10 (90%) was higher than in UBD patients 1/9
(10%) with high significant difference (p<0.0001)
(Table 2). Interestingly the present study
demonstrated that the frequency of Th-17 cells was
prominently increased in tissue in patients with high
grade with bladder cancer compared with patient
with low grade disease.

Figure (2):A /Invasive transitional cell carcinoma , poorly
differential (Grade II) showing positive Th17 immunostaining
(Score +++ ,brown)(arrow) (20X).

Figure (2):B /Invasive transitional cell carcinoma , poorly
differential(Grade II)Showing negativeTh17 immunostaining
(No Score) (10X)

Table (1): Frequency of Th17cells THC scores in
bladder patients groups

Th-17 Malignant Benign (Control)
No. Y% No. %

*0N) 9 10.47 13 65.00

**1#) 26 30.23 6 30.00

*ERD (H#H) 34 39.53 1 5.00

*RRRTD (HitH) 17 19.77 0 0.00

P<0.0008 High significant

*0 (n) :- Negative: No stained cells

**I (#):-The positive cells (stained with brown color) represented
more than 10% of total cells.

*#WHH):-The positive cells (stained with brown color)
represented more than 30% to
50% of total cells.

FEREZ (###):-The positive cells (stained) represented more than
50% of total cells.

Table (2):1L17-cells production in bladder patients

groups
Th17 cells
Study groups Positive | Negative Total
UBC No. 77 9 86
% 90 10 100
UBD No. 7 13 20
% 35 65 100
Total No. 84 22 106
% 100

P<0.001 high significance
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In terms of scores, UBC patients with the score +++
represented the frequency (22%), while the score +
represented the frequency in UBD (26%). But the
score ++ represented higher frequency in UBC
(44%). However, table (3) showed the frequency
distribution of Thl17 cells IHC scores in group
subjects. Microstate test showed that there was a
high statistical difference (p<0.0008) between
urinary bladder carcinoma and other urinary bladder
disorders for Thl7cells IHC scores in tissue
samples taken from each case.

Table (3): Association between Th17 cells THC
expression with tumor grade

Parameters TH-‘1‘7 cell express1‘on Total
Positive Negative
Low
grade 30(61.5%) | 18(27.5%) 48
Grade of (G.S L)
UBC High
grade 35(92 %) 3(8%) 38
(G>2)
Total 41(82%) 9(18%) 86
** (P<0.01).High significant

To explain the role of Th17 cells in the development
of bladder cancer, one must first understand the
distribution of Th17 cells in bladder cancer patients.
In this study, we detected Th17 cells in bladder
tumor tissues using immunohistochemistry
technique and found that the frequency of Thl7
cells was significantly higher in urinary bladder
cancer (malignant) than in urinary bladder disease
(benign).

Accumulating data have suggested that Th17 cells
play an important role in host defense against
microbial infections and appear to be important
mediators in the pathogenesis of inflammatory and
autoimmune  diseases  (19). However, the
distribution, phenotype and cytokine profile of Th17
cells inhuman tumors still remain poorly defined.
Result of present study are in agreement with (1)
using flow cytomatric analysis to count Th17 cells
subpopulation ,who found that Th17 cells were
significantly increased in peripheral blood of
bladder cancer patients as compared to control, who
suggested that is possible involvement ofTh17 cells
in urothelial carcinoma of bladder. On other hand
this result is disagreement with (20) who was show
that tumor growth and metastasis were enhanced in
IL17- deficient mice, they demonstrate that tumor
growth in subcutaneous and lung metastasis are
enhanced in IL-17—deficient mice and accompanied
with reduced IFN- NK cells and tumor-specific IFN-
T cells in the tumor-draining lymph nodes and
tumors. They suggested that endogenousIL-17
positively impacts on tumor immunity. In
contrast,Th17 cells have been reported to have
tumor-promoting  effects (21, 22). One study
showed that IL-17,secreted by Thl7 cells,
positively affected tumors STAT3 activity and
tumor growth in some transplant models (21). An
enterotoxigenic Bacteroides fragilis(ETBF) colon

tumor genesis model also indicated the importance
of an IL-17-STAT3 feed-forward loop in tumor
development; in this model, both IL-17 production
and STAT3 activity were increased. Antibody-
mediated blockade of IL-17 abrogated most of
the colon tumor genesis induced by ETBF
colonization (22) . In another study of colorectal
cancer patients, immunohistochemical analysis
showed that IL-17- producing cells were more
highly expressed in the colonic mucosa of
cancer patients than in those with normal
colonoscopy findings (23).

More recently, a genetic and immunohistochemical
analysis of 125 colorectal cancer  specimens
found that patients with high expression of the
Th17  cluster(RORC and IL17A) had a poor
prognosis (24).

Kryczek et al.(8) demonstrated that the levels of
Th17 cells were significantly increased in peripheral
blood, malignant ascites fluid and tumor tissues in
human ovarian, renal and pancreatic malignancies.
our study demonstrated that the frequency of Th17
cells was prominently increased in tissue in patients
with high grade with bladder cancer compared
with patients with low grade disease, patients with
advanced disease exhibited a significantly higher
percentage of the Th17 cells. The majority of high
grade tumor cases showed positive
immunohistochemical Th17 cells expression 35
(92%), while only 30 cases (62.5%) of low grade
tumor showed positive immunohistochemical Th-17
cells expression (Table 3).

These results were compatible with Chen et al .(25)
, who study on 207 breast carcinoma specimens
were assessed by immunohistochemistry and they
found increased in the number of Th17 producing
cells correlated with high grade of the tumor and
they suggest this correlation of IL-17 producing
cells with high histological grade may display a
pathogenic link between IL-17 producing cell
infiltration ,hormonal, receptors, and tumor
differentiation.

Th17 cell infiltration gradually increasing with
disease progression. This finding is disagreement
with a report on prostate cancer in which an inverse
correlation was noted between Thl7 levels and
tumor grade (26).

CONCLUSION

Higher expression of Thl7 infiltrated cells in
malignant indicates that Th-17 pro inflammatory is
involved in pathogenesis of bladder cancer . The
higher expression of THI17in patients with
malignant tumour suggests that they are contributed
in progression of tumour.
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ABSTRACT

CD8+and /or CD4+ T cells play synergistic role in the acquisition of protective immunity and involved in the
protection against Toxoplasma gondii. Blood from 60 abortive women and 25 apparently healthy pregnant women
with no history of abortion as control group were taken to evaluate humoral and cellular immunity against 7.
gondii . The result of IgM & IgG ELISA indicated that 5(8.3%) IgM+ 1gG-, 2(3.3%) IgM +IgG+, 53(88.3%)
IgM- IgG +, and the serum of apparently healthy pregnant women with no case of abortion (control group)
indicated that 25 (100 %) women were negative for anti-7T.gondii antibodies. Comparison between patients and
control subjects using Pearson Chi-square analysis showed highly significant difference. The result ofCD4and
CDS8 ELISA test indicated that there was highly significant differences (P<0.01)in serum concentrations of CD4
between patients and control in all age group and the highest concentration in age group 22-25 and 26-29
respectively. Whereas in case of CDS there was significant difference (P<0.05) in these two groups.

Keywords: CD8+, CD4+ T cells, Toxoplasma gondii
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INTRODUCTION

Toxoplasmosis is caused by infection with the
obligate intracellular protozoan parasite 7. gondii. It
is one of the most prevalent infectious affecting one
third of the world human population (1).
Toxoplasma is a very common parasite both in
developed and developing countries, and some
forms of diseases caused by Toxoplasma infection
have very serious impacts on human health; taken
together, all forms of toxoplasmosis are a serious
socio-economic burdens throughout the world (2,3).
The majority of T.gondii infection in most host
species are subclinical or asymptomatic, and
chronic. The parasite remains dormant in the tissues
of the host until reactivation or until it is eaten by
another host, thus most host survive the infection
and acquire life —long immunity , while likely
harboring the parasite in their tissues for the rest of
their lives (4). The immune response of the host is
important for the parasite as well without it the
infections would become fulminant. Chronic latent
T.gondii infection can generally be detected
indirectly by screening for the presence of specific
antibodies against the parasite (5,4).

It is well established that both Humoral and cell-
mediated immune response, include T-cell mediated
immune response that involves both CD4+ and
CD8+ T lymphocytes, and antibodies, are important
in on ferrying immunity to 7.gondii infection
(6).Immune CD8+ T cells from both infected mice
or human secretes interferon gamma (IFN-y) and
exhibit invitro cytotoxicity towards infected cells
(7). T-helper (Th-1) CD4+ T cells produce IFN-y
and IL-12, while T-helper (Th-2) cells produce 1L-4,
IL-5 and IL-10 which are associated with down
regulation of parasitic cell mediated immune
response (8).

The current study aimed to evaluate the role of
humoral and cellular (CD4 and CDS8) immunity in
infection with toxoplasmosis in sample of Iraqi
abortive women.

PATIENTS AND METHODS

The current study was carried out on three teaching
hospitals at Baghdad area: Al-Alwai Teaching
Hospital, Fatima Al —Zahra Teaching Hospital,
Eben Al Balady Teaching Hospitals, between
September 2013 to the end of June 2014.

Blood Samples were collected from 60 aborted Iraqi
women and 25 apparently healthy pregnant women.
The age of studied groups were between 18-34
years.

Blood sample and serological diagnosis:

Three ml of venous blood sample were obtained
from studied group by sterile disposable syringe
under sterile condition, Serum separated by
centrifugation at 3000 rpm / for minutes and stored
at -20 until used. Serologic determination were

performed with the kit Toxoplasma antibody (IgG)
Enzyme Immunoassay Test Kit and Toxoplasma
(IgM) Enzyme Immunoassay Test Kit (Bio Check
/U K). In regard to CD4 and CD8Human Cluster of
Differentiation 4 (CD4) ELISA Kit and Human
Cluster of Differentiation 8(CD8) ELISA Kit
Lifeome / China.

RESULTS AND DISCUSSION

Sixty positive patient with toxoplasmosis were used
in this current work. All subjects (patients and
control) were re tested by ELISA and the result
revealed that all patients (abortive women) gave
positive to ELISA test, while the control subjects
(women without abortion) gave negative to this test.
Pearson Chi-square analysis revealed highly
significant difference (P< 0.01) between patients
and control group as shown in table (1).

Table (1): Frequency distribution of 7. gondii antibodies

according to the abortion

ELISA Patients Control Total
results No. % No. % No. %
ELISA 60 | 100 0 000 | 60 | 70.59
positive
ELISA 0o | 000 | 25 | 100 | 25 | 2941
negative
Total 60 100 25 100% 85 100 %
Chi-square- 15.75 15.75 11.69
XZ - kok - sk - skok
**(P<0.01)

Antibody pattern detection by ELISA for 60 sample
of aborted women sera had been tested for specific
IgG and IgM antibodies showed that 5(8.3%) [gM+
IgG-, 2(3.3%) IgM +IgG+, 53(88.3%) IgM- IgG +,
and the serum of apparently healthy pregnant
women with no case of abortion (control group)
indicated that 25 (100 %) women were negative for
anti-7. gondii antibodies. Comparison between
patients and control subjects using Pearson Chi-
square analysis showed highly significant difference
(P<0.01) as shown in table (2).
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Table (2): Distribution of patients and control according to pattern of antibodies by ELISA

Pattern of Patients Control Chi-square- 7>
antibody No. % No. % 9 .
IgM'IgG 5 8.3 0 0.00 426 *
IgM'IgG" 2 33 0 0.00 0.072 NS
IgM1gG" 53 88.3 0 0.00 14.69 **
IeMIgG 0 0.00 25 100.00 15.75 **

Total 60 100 % 25 100 %
Chi-square- > 16.835 ** 15.750 **

*(P<0.05), ** (P<0.01). NS: Non-significant

In the current study, IgM antibody levels 5 (8.3%)
can be used to confirm an acute exposure, although
IgM antibody are almost always present following
an acute exposure. IgM is primary response appears
within the first 10-14 days and disappear and
elevating again if the Ag trigger again with non-
detectable titer, leading to an inaccurate assessment
of when the exposure occurred. This situation can
be problematic because congenital toxoplasmosis
occurs when the mother is infected during her
pregnancy, and the severity of the disease is
determined by a screening in the pregnancy when
the infection occurred. A significant increase in
specific antibody titers or seroconversion during
pregnancy is usually considered diagnostic of a
recent exposure (9).

The results represented 2(3.3%) patients positive for
both IgM and IgG this indicates either a recent
infection or a false — positive test result (10). If
acute infection is suspected, repeat testing is
recommended within 2 to 3 weeks (11,12).

Elevated IgG levels in 53(88.3%) patients
confirmed that women were exposed to the
Toxoplasma gondii. Specific 1gG antibodies to
Toxoplasma rise gradually and reach to peak two to
five months after the onset of infection. Therefore,
the presence of IgG is useful in distinguishing
subjects who have acquired the disease from those
who have not. This is particularly important to
identify susceptible women of childbearing age (13)
In control group, both IgM and IgG were negative,
which indicated the absence of infection or
extremely recent acute infection.

The cellular immunity and response against T.
gondii infection was investigated by estimating the
concentration of CD4 and CD8 T cells in serum
sample by ELISA. The current study showed that
the age groups of 22-25 years had the highest
mean concentration of CD4 (187.24 +22.70) and
CDS8 (53.63 + 4.17) followed by age group 26-29
who had CD4 (172.54 + 16.37) and (44.24 + 2.06)
CD8 with significant difference(P<0.05),then the
age groups 18-34 years CD4 represent (153.58 +
18.61), CD8 (25.82 + 1.47). While the lowest mean
concentration of CD4 (138.01 + 14.49) and CDS8

(22.04 + 2.15) found in the age group 30->34 years
as shown in table (3).

There were highly significant differences (P<0.01)
in serum concentrations of CD4 between patients
and control in all age group and the highest
concentration in age group 22-25 and 26-29
respectively. whereas in case of CDS8 there was
significant difference (P<0.05)in that two groups
when compared with other groups who represented
the higher percentage of infection with 7. gondii
and this lead to stimulate strong cellular immunity
as mentioned by (14).

According to the results in table (3), the serum
concentration of CD4 was found to be relatively
higher among all age groups when compared with
the serum concentration of CD8 this may be due to
that host resistance to 7. gondii infection is
primarily dependent on T-cell-mediated immunity,
and most attention has been focused on IFNg-
producing CD4+ T helper type 1 (Thl) and CD8+ T
effector lymphocytes that are critical for the
resolution of acute illness and to prevent
reactivation of latent infection (15).
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Table (3): Distribution of CD4 and CD8 according to age for patients and control

(;:%1(1:’) Con(t::());‘ o (ng{::gents USRS Con(t,:l}())f =i (ng{::gents e
18-21 55.92+2.75 153.58 £ 18.61 32.58 ** 21.37+1.59 25.82 +1.47 6.84 NS
22-25 58.70 +£3.81 187.24 £22.70 29.81 ** 13.35+0.86 53.63+4.17 11.72 *
26-29 58.09 +3.64 172.54 £16.37 36.64 ** 19.53 +1.04 44.24 +£2.06 9.64 *
30->34 56.37+3.52 138.01 + 14.94 23.03 ** 14.79 +£0.76 22.04+2.15 9.40 NS
LSD value 16.48 NS 30.66 * 8.93 NS 12.57 *

*(P<0.05), ** (P<0.01), NS: Non-significant
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ABSTRACT

Bacteria in biofilm niches resist host defenses and so that the presence of bacterial biofilms within the tissue and
crypts of inflamed tonsils may explain the chronic tonsillitis. The goal of this study was to show the presence of
bacterial biofilm on the tonsils which were resected from patients with chronic tonsillitis and on other hand to
study the ability of isolated bacteria to form biofilms in vitro.This prospective study was conducted in Ramadi
Teaching Hospital/ENT branch and Microbiology Department in AnbarMedicalCollege, West of Iraq. Tonsils
from Twenty five patients with chronic tonsillitis were tested microbiologically post tonsillectomy during the
period from 1% October 2012 to 31" December 2012.0ut of 25 patients, 21 (84%) were showing biofilms on
tonsils surfaces and crypts, 2 (8%) patients were showing biofilms on tonsillar surface, and 2(8%) showed biofilms
on crypts. Out of the 109 of the bacterial isolates from resected tonsils due to chronic infection, 53(48.6%) of
microorganisms were strong biofilm producer, 26 (23.9%) were weak producer and 30 (27.5%) were non-
producer. The most common organisms producing biofilm was Streptococcus pyogenes35 / 32.1 %, and the least
one was Pseudomonas aeruginosa: 2/ 1.8 %.The study confirms the ability of multiple micro-organisms to form
biofilms on the surfaces and deep structures of the resected chronically infected tonsils. Prevention and treatment
of many cases of chronic tonsillitis can be achieved by understanding that chronic tonsillitis is biofilm related.

Keywords: Bacterial biofilm, Tonsillitis, Bacterial adhesion test
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INTRODUCTION

Tonsillitis is one of the most common childhood
disease and represents a real challenge because of it
sequences may leads to antibiotics resistant (1- 4).
Chronic tonsillitis is defined as persistence sore
throat, anorexia and tonsillar erythema. It is also
characterized by the presence of halitosis and
palpable jugulodiagastric lymph nodes. Both
aerobic and anaerobic microorganisms with
predominance of streptococci are usually involved
(5). These organisms are able to form biofilms
leading to the failure of antibiotics to eradicate
them. For example, despite adequate treatment of
acute tonsillitis due to B-hemolytic streptococci with
antibiotics particularly penicillin, 20% of cases was
bacteriologically positive after treatment (6).

The participation of the extracellular-matrix and
cell-surface  molecules, including membrane
proteins is involved in the formation of biofilms. In
addition, a huge quantity of bacterial energy and
resources are required for biofilms formation.
Bacterial cells attach to an appropriate surface,
replicate, spread, and mature to form biofilms (6).
Laser was applied recently was employed for
biofilm analysis (7).

Limited studies were reporting the formation of
biofilms on the surface of the tonsils (8-10).

The aim of the current study was to confirm the
presence of bacterial biofilms in the resected
chronic infected tonsils and which organisms
forming biofilms in vitro.

PATIENTS AND METHODS

This prospective study was conducted at the Ear,
Nose, and Throat (ENT) Department in Ramadi
Teaching Hospital, Ramadi city, West of Iraq, from
1* October 2012 to 31 December 2012. Twenty-five
patients with chronic tonsillitis were included in the
study. Diagnosis of cases was based on a presence
of two or more of the following: 1. Congested
anterior pillars, 2. Palpable juguodiagastric lymph
nodes in absence of acute infection and 3. Positive
spatula test (pus extruding from tonsil on pressure
either pre- or intra-operatively).

All patients were free from antibiotics for one
month or more before surgery. All patients were
admitted to the surgical ward in Ramadi Teaching
Hospital, and tonsillectomy was done by senior
surgeon after taking an informed consent from
patients or their parents. Tonsillectomy was
performed by cold snare technique under general
anesthesia. The resected tonsil was taken aseptically
in clean and dry disposable plastic cup within one
hour for bacteriological investigation  at
Bacteriology lab at College of Medicine/ University
of Anbar. Swabs from the surface and crypts of each
swab were taken and cultured on blood, chocolate
agar and MacConkey agar and incubated at 37 C°
for 48 hours aerobically. Bacterial isolates were
identified using cultural and biochemical

investigations. Selected bacterial isolates were used
for biofilm production assay by Microtiter plate
adhesion test. Biofilm formation was assessed by
using a spectrophotometric technique. The optical
densities (OD) of each was measured at 630 nm by
using Stat Fax 3200 ELISA Reader. Isolates were
classified according to biofilm production
depending on the criteria used by Lama et al (2012)
(11), as the following :non-adherent (OD < 0.041),
weakly-adherent ( 0.041 < OD < 0.082), or strongly
adherent ( OD > 0.082).

RESULTS

Twenty-one (21.84%) out of 25 patients included in
this study were showing biofilm on tonsil surface
and crypts. While only two patients were showing
biofilm on tonsil surface only and other two patients
were showing biofilm on crypts only (Figure 1).
Regarding type of bacterial isolates, Streptococcus
pyogenes took the first rank of isolation from both
tonsil surface and crypts, 19 (54%) and 16 (45.7%)
for each respectively. Staphylococcus species
became next, 26 isolates were Staphylococcus
aureus, which were isolated equally from tonsil
surface and crypts (Table 1). Fourteen (14) isolates
of Moraxella catarrhalis were isolated from tonsil
surface and only four (4) isolates of
Haemophilusinfluenzae type b were isolated from
tonsil surface only. Other bacterial types like
aerobic bacillus species , Diphtheroid (non
Diphtheria Corynebacterium ) , Pseudomonas
aeruginosa and E. coli were showing the lowest
ratio of isolation (3,2,2,1) for each respectively as
shown in table (1). Gram-positive bacteria showed
the highest rate of isolation (88) isolates. Forty- four
(44) isolates were from tonsil surfaces and crypts
(Table 2) . Thirty (30, 68.2%) of them were biofilm
forming while (14, 31.8%) of them were non-
biofilm former. No significant difference (P<0.5)
was found between Gram-negative bacterial isolates
from tonsil surface and crypts as shown in table (2).
Significant differences (P<0.5) was found between
number of gram positive and Gram-negative biofilm
producing bacterial isolates (Table 2). Figure (2)
showed that the number of strong biofilm forming
bacterial isolates was more than that of weak and
non-biofilm producer (P < 0.05).

Regarding degree of biofilm formation, no
significant difference ( P<0.5) was found between
isolates from tonsils crypts and surface within each
degree (Table 3 and figure 2). Streptococcus
pyvogenes showed the highest rate among biofilm
forming bacteria from tonsil surface and crypts,
Staphylococcus aureus became next as shown in
table (3).
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H Patients with biofilm on Tonsil
Surface

H Patients with biofilm on Tonsil
Crypts

i Patients with biofilm on Tonsil
surface and crypts together

Figure (1): Number of tonsillitis patients

Table (1): Bacteria isolated from tonsillar surface and crypts

P No. of bacterial isolates
Bacterial isolates Surface Tonsil Tonsil Crypts Total
1 Staphylococcus aureus 8 (50%) 8 (50%) 16
2 Staphylococcus epidermidis 5 (50%) 5 (50%) 10
3 Streptococcus pyogenes 19 (54.3%) 16 (45.7%) 35
4 Pneumococci 3 (30%) 7 (70%) 10
5 Viridans Streptococci 6 (50%) 6 (50%) 12
6 Haemophilus influenza 4 (100%) 0 4
7 Diphtheroides 2 (100%) 0 2
8 Aerobic Bacillus spp. 1 (33.3%) 2 (66.7%) 3
9 Escherichia coli 0 (100%)1 1
10 Pseudomonas aeruginosa 1 (50%) 1 (50%) 2
11 Niesseriacatarrhalis 10 (71.4%) 4 (28.6%) 14

Table (2): Gram positive versus Gram negative bacterial isolates from tonsil surface and crypts regarding with biofilm

production
No. of Gram positive No. of Gram negative
isolates isolates
Surface Crypts Surface Crypts
44 (50 %) 44 (50 %) 11(52.4 %) 10 (47.6 %)
Biofilm Non-biofilm . Non-biofilm Biofilm Non-biofilm Biofilm .
Biofilm producer Non-biofilm producer
producer producer producer producer producer producer
30 (68.2%) 14 (31.8%) 32 (72.7%) 12 (27.3%) 9 (81.8%) 2 (18.2%) 8 (80.0%) 2 (20.0%)
Table (3): Scoring of biofilm production on tonsillar surface and crypts by all study bacterial isolates
Results of biofilm production according to depended criteria.
Tonsil surface Tonsil crypts

N Bacterial isolat -bi -bi

° actertal Isofates Biofilm producers IO T Biofilm producers OB T

producers producers
SP WP NP SP WP NP

1 Staphylococcus aureus 6 1 1 7 1 0

2 Staphylococcus epidermidis 2 1 2 3 1 1

3 Streptococcus pyogenes 11 7 1 10 4 2

4 Pneumococci 0 1 2 4 2 1

5 Viridans Streptococci 0 1 5 0 0 6

6 Haemophilus influenza 0 0 0 2 1 1

7 Diphtheroides 0 0 2 0 0 0

8 Aerobic Bacillus spp. 0 0 1 0 0 2

9 Escherichia coli 0 0 0 1 0 0

10 Pseudomonas aeruginosa 1 0 0 1 0 0

11 Niesseriacatarrhalis 4 4 2 1 2 1
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Figure (2): number of strong biofilm forming bacteria isolates

compared with weak and non- biofilm producer

DISCUSSION

In the last 20 years, biofilm have been recognized as
a considerable cause of chronic infections such as
chronic cystitis, osteomyelitis and otitis media (3,
12 ). It appears likely that the first step in biofilm
formation is the binding of bacteria to the tonsillar
epithelium. Attached bacteria form large colonies of
mixed bacteria (6, 13 ). This biofilm in addition to
protect the bacteria from host defense mechanisms
and antibiotics, they help them to continue to
metabolize and form endotoxin. The release of local
endotoxin may lead to chronic tonsillitis.
Furthermore, when local circumstances are
appropriate, bacteria within the biofilm may become
motile, causing acute infection to appear (8,
12).High rate of biofilm formation on tonsillar
surface and crypts of patients was in accordance
with the findings ofothers (8, 14,15). This was ought
to the chronicity and recurrence of tonsillitis which
leads to the biofilm formation (11, 14, 15). In
addition to that the antimicrobial resistance of
tonsillitis causative agents leading to the difficult
eradication of bacterial agents ends with biofilm
formation (11, 16). Gram positive bacteria were
showing high rate of isolation than Gram negative
bacteria particularly Enteric bacteria, this was in
agreement with results of other studies (1, 17). This
was due to the low incidence rate of enteric bacterial
infections in the upper respiratory tract except those
with immunocompromised individuals and those
with bad oral hygiene (17).

Regarding types of bacterial isolates, Streptococcus
pyvogenes reported the first rank of isolation from
tonsillar  surface and crypts followed by
Staphylococcus species. This was in agreement with
results of (18-20). In other hand these results were
disagreed with the findings of (11,16,21’ who found
that Staphylococcus species were most frequently
isolated from patients followed by Streptococcus
species. This difference in results was might be due

to difference in age groups of patients as well as
social status. No significant difference was found
between biofilm forming bacteria both in tonsil
surface and crypts, this was not agreed with the
results of previous study (8). This was attributed to
the available chance and environment for biofilm
formation in tonsil surface and cryptslike food and
Ph (17), In addition to factors related to bacterial
pathogen (15). S. pyogenes showed the highest rate
of biofilm formation among bacterial isolates from
tonsil surface and crypts, Staphylococcus aureus
became next. This was attributed to the ability of
these organisms to produce slime material which is
polysaccharide constituents of capsules of theses
bacteria (13,17, 22, 23). This study concluded that
the biofilm forming bacteria can be isolated from
tonsil surface and crypts with different degrees of
biofilm forming capacities depending on bacterial
species so we recommend surfactant use beside
antibiotic in chronic tonsillitis to prevent biofilm
formation.
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ABSTRACT

In order to detect biofilm-pyocyanin producing and multidrug resistant isolates of Pseudomonas aeruginosa in
some raw dairy products, a total of 73 samples of locally produced Cows raw milk (33 samples) and soft cheese
(40 samples) were collected from different markets in Baghdad during February till August 2014, in which they
processed (at Zoonoses Unit) according to standard and modified reference food and dairy microbiology
procedures by using of gold standard, Cetrimide-Naldixic acid Pseudomonas aeruginosa Chromogenic agar
(CNP), rapid biochemical panel identification system (Microbact) and polyclonal latex agglutination kit. All
isolates were tested for biofilm formation by standard Microtiter plate and Congo red agar assay and pyocyanin
production on CNP agar, then correlate among biofilm-pyocyanin producers and their ability to resist selected
antibiotics by standard Kirby-Bauer disc diffusion method. The results showed isolation of 47 isolates of
Pseudomonas aeruginosa out of 73 samples (64.38%): 17 (23.28%) isolates from raw milk samples, in which 7
(9.59%) isolates were biofilm-pyocyanin producers and multidrug resistant; and 30 (41.1%) isolates from soft
cheese samples, in which 22 (30.13%) isolates were biofilm-pyocyanin producers and multidrug resistant. These
findings suggest presence of strong correlation among biofilm-pyocyanin producing isolates, multidrug resistant
profiles and environment (contamination) in Baghdad, thus recommend to monitoring these dairies periodically.

Keywords: Pseudomonas aeruginosa, biofilm, pyocyanin, antibiotics resistance, raw milk and soft cheese
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INTRODUCTION

Pseudomonas aeruginosa was genetically well
equipped to survived food processing technologies
and host defense strategies. P. aeruginosawas one
of the major bacterial pathogens which cause
serious clinical infection and food poisoning cases
that is also an emerging concern in veterinary
medicine and animal agriculture (1,2). P.
aeruginosa has emerged globally as a significant
public health / antimicrobial resistance problem in
both human and veterinary medicine due to
quorum-sensing alginate-biofilm formation and
pyocyanin production (1-4). It is known that food
was a cause of some diseasesand has an important
role for spreading thesediseases. Food originated
diseases can bedepended on the factors of
microbial,  chemical, herbal and animal.
Pseudomonas spp. also plays an important role in
milkspoilage.

During the storage of raw milk they produce
manythermo-tolerant lipolytic and proteolytic
enzymes thatreduce both the quality and shelf life of
processed milk (5,6)

Pseudomonas infections can involve any part of the
body i.e. respiratory tract infections, bacterial
keratitis, bones and joints, gastrointestinal infection,
hematological malignancies, meningitis and brain
damage in some patients, chronic otitis, urinary
tract infection etc. P. aeruginosa has an intrinsic
high resistance against mostantibiotics, which
significantly contributes to eradication failure.
Different mechanisms accounts for this inherent
multi drug resistance against a range of structurally
and functionally different antibiotics such as
penicillin, gentamycin, third generation
cephalosporin’s, carbepenem’s like imipenem and
meropenem, fluroquinolones like ciprofloxacin,
norfloxcin and tetracycline etc. (3).

Biofilms are multicellular communities held
together bya self-produced extracellular matrix. The
mechanisms that differentbacteria employ to form
biofilms  vary, frequently depending on
environmental  conditionsand  specific  strain
attributes (7). Bacterial cells inthe biofilm often
display a variety of phenotypic differences from
those in the planktonic culture. These include
somephenotypic changes such as motility,
production of extracellular polysaccharide and
increased resistance to antibiotic and host defense
system. P. aeruginosa also forms biofilmreadily,
which may the most important reason why the
infections cannot be effectively treated and cured
3).

P. aeruginosa produces a characteristic blue—green
phenazine pyocyanin (5-N-methyl-1-
hydroxyphenazine), which was associated with the
majority of P. aeruginosa isolates. Phenazines were
redox-active compounds capable of undergoing
oxidation—reductiontransformationsand a so-called
chameleon phenomenon, in which cultures of P.
aeruginosa change the color of the medium
depending on thepHvalue andaeration as well as

low iron conditions. Pyocyanin production was
regulated by acyl homoserine lactone quorum
sensing genes, in which these octopus ink like blue-
green pigments and their derivatives with
recalcitrant biofilm protect P. aeruginosa from
toxic competitive invaders like Staphylococcus
aureus, Candida albicans and  Aspergillus
fumigatus, antibiotics, antibodies, macrophages, etc.
2).

The current study was aimed to identify and
correlate between production of biofilm-pyocyanin
complex barrier matrix and the ability of isolates to
resist multiple selected antibiotics in some raw
dairy products in Baghdad.

MATERIALS AND METHODS
Collection and Processing of Samples:

A total of 73 samples of locally produced Cows raw
milk (33 samples) and soft cheese (40 samples)
were collected from different markets in Baghdad
during February till August 2014.All samples were
collected aseptically in sterile non-permeable &non-
durable plastic bags (500 ml) and transported to
Zoonoses laboratory as soon as possible, then
processed by a standard and modified isolation
procedures of dairy and food microbiology, in
which they refrigerated for 48 hrs. at 4C° before
culturing in order to increase chance for isolation of
these psychrotrophic pathogens (8-11).

Isolation and Identification procedure:

At Zoonoses Unit samples were warmed and
homogenized at lab temperature, after that
processed as two separate unit (Directly and
Indirectly) wholly concentrated and decimally
diluted samples as follow: directly milk samples
were streaked on a selective and differential
Cetrimide-Naldixic acid P. aeruginosa
Chromogenic agar (CNP) by transferring 2ml of
sample on duplicate agars by sterile inoculating
loops & cotton swabs, then incubated at 35-37C°
for 24-48 hours and monitored for production of
fluorescent pigments (chameleon phenomenon),
changes in colony morphology (polymorphism) and
alginate-biofilm  formation;  and  indirectly
inoculated on double strength power tryptone soya
yeast extract broth (TSB-YE) as 1 part sample
(10ml) to 9 parts (90ml) broth (1:10 dilution food
standard formula), then mixed well for(3-5)
minutes, then incubated at 35-37C° for 24 hours for
resuscitation of stressed or sub-lethally damaged
cells, then streaked on CNP at same temperature
and incubation period above (8-13).

Cheese samples were macerated manually with its
own whey (original sample), after that processed as
two separate unit (directly and indirectly) as
follows: directly a 1 part (25 gm) sample from a
whole homogenized cheese lobes (original sample)
were diluted decimally with 9 parts (225 ml) 2%
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buffered sodium citrate solution (emulsifying
cheese lobules to a tiny portions to extract hidden
cells), then homogenized with stomacher for (3-5)
minutes, after that transferring 1 ml of suspension
on duplicate CNP by sterile inoculating loops and
cotton swabs, then incubated and monitored as
above; and indirectly inoculated on double strength
power TSB-YE as 1 part sample (25 gm) to 9 parts
(225 ml) broth (1:10 dilution food standard
formula), then homogenized with stomacher for (3-
5) minutes, then incubated at 35-37C® for 24 hours
for resuscitation of stressed or sub-lethally damaged
cells, then streaked on CNP at same temperature
and incubation period above (8-13).

According to dairy and food microbiological
procedures; pure isolated single colonies on CNP
agar with standard criteria of oxidase and catalase
positive P. aeruginosa produce polymorphic blue-
green pigmented swarming colonies with fruity
odor, were picked up and recultured on double
strength power TSB-YE at 35-37C° for 24 hours,
then transferred to double strength power tryptone
soya yeast extract agar (TSA-YE) at 35-37C° for 24
hours, after that inoculated universal and bijous
slant bottles preserved inside a refrigerator as pure
seeds or nucleus for further identification.
Purification and Identification (Confirmation)
procedures were done via computerized Microbact
biochemical panel identification systemand
polyclonal latex agglutination kit (8-13).

Biofilm Assay:

The microtiter plate assay described by (3,14) was
most widely used and considered as a gold standard
test for detection of biofilm formation. At Zoonoses
unit, a modified procedure was done by using
double-strengthen power TSB-YE for overnight
growth of biofilm-producing isolates and a wide 24
wells microtiter plate, in which they filled with 1 ml
fresh inoculated and control broths. The microtiter
plates were incubated for 24-48 hrs. at 37°C. After
incubation, content of each well was gently
removed by tapping the plates. The wells were
washed three times with 1 ml of Phosphate Buffer
Saline (PBS pH 7.2). Biofilms formed by adherent
isolates in plate were fixed with sodium acetate
(2%) and stained with crystal violet (5%). Excess
stain was rinsed off by thorough washing with
distilled water and plates were kept for drying.

An alternative method of screening biofilm
formation was described by (3,14), which required
the use of a specially prepared solid medium-brain
heart infusion (BHI)agar supplemented with 5%
sucrose (5 gm\ 100 ml) and Congo red stain (10
gm\L). Congo red was prepared as concentrated
aqueous solution and autoclaved at 121C° for 15
minutes, filtered, separately from other medium
constituents and was then added when the agar had
cooled to 55C°. Plates were inoculated and
incubated for 24 to 48 hrs. at 37C°. Positive result
was indicated by black colonies with a dry
crystalline consistency. Weak slime producers

usually remained pink, though occasional darkening
at the centers of colonies was observed. A
darkening of the colonies with the absence of a dry
crystalline colonial morphology indicated an
intermediate result. A modification was also done
by using alternative double-strengthen TSA-YE.

Antibiotic Susceptibility test:

Pure isolates tested for their susceptibility too
selected antibiotics according to standard methods
of Clinical Laboratory Standards Institute CLSI
(National Committee for Clinical Laboratory
Standards NCCLSs, 15) and followed in this
account of the Kirby-Bauer disc diffusion method
(15,16).  Selected  antibiotic  discs  from
Bioanalyse®(Turkey): Cefepime (FEP, 30ug),
Ciprofloxacin(CIP, 10pg), Erythromycin (E, 10ug),
Aztreonam (ATM, 30ug), Azithromycin (AZM,
15png), Gentamicin (CN, 10pg), Imipenem (IPM,
10pg), Meropenem (MEM, 10pg), Piperacillin
(PRL, 30upg), Tobramycin (TOB, 10ug) and
Ceftazidime (CT, 30pg) with standard antibiotics
zone of inhibition tables as a control guidelines.

Statistical Analysis:

The data were analyzed according to statistical
software, Statistical Package for the Social Sciences
(SPSS, version 21, 2013), including Chi-square
analysis and ANOVA in accordance with (17).

RESULTS AND DISCUSSION

Contamination of locally produced dairy products in
Baghdad markets with multidrug resistant P.
aeruginosa  (MDR-PA) represent  dangerous
environmental source for spreading of these
zoonotic  foodborne strains as community,
nosocomial and livestock associated invaders. The
results showed isolation of 47 isolates of P.
aeruginosa out of 73 samples (64.38%): 17
(23.28%) isolates from Cows raw milk samples, in
which 7 (9.59%) isolates were biofilm-pyocyanin
producers and multidrug resistant; and 30 (41.1%)
isolates from soft cheese samples, in which 22
(30.13%)  isolates  were  biofilm-pyocyanin
producers and multidrug resistant. All MDR-PA
isolates showed dual growth phases: large mucoid
morphotypes and small colonial variants. Most
isolates and their morphotypes were susceptible to
ciprofloxacin. Results were represented by tables (1,
2, 3) and figure (1).
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Table (1): Isolation percentages of biofilm-pyocyanin producing and multidrug resistant P, aeruginosa (MDR-PA) from
Cows Raw Milk and Soft Cheese in Baghdad

Sample Type Numbers Positive P, aeruginosa Positive MDR-PA
Raw Milk 33 17 (23.28%) 7 (9.59%)
Soft Cheese 40 30 (41.1%) 22 (30.13%)
Total 73 47 (64.38%) 29 (39.72%)

Table (2): Percentages of Resistance and Susceptible MDR-PA isolates in Raw Milk

Colony Morphotypes of MDR-PA Isolates in Raw Milk
Ar;)tizi;)lgcs Large Mucoid Morphotypes Small Colonial Variants
Resistance % Susceptible % Resistance % Susceptible %
Meropenem 7 (100)* None (0)** 7 (100)** None (0)*°
Cefepime 4(57.14)% 3 (42.86)% 3 (42.86)a 4(57.14)a
Imipenem 7 (100)*a None (0)*d 5(71.43)% 2 (28.57)%
Aztreonam 4 (57.14)% 3 (42.86)™ 3 (42.86) 4(57.14)
Azithromycin 7 (100)** None (0)** 7 (100)* None (0)*°
Piperacillin 7 (100)"* None (0)** 7 (100) None (0)*°
Erythromycin 7 (100)"* None (0)*° 7 (100) None (0)*°
Gentamicin 7 (100)** None (0)* 3 (42.86)° 4 (57.14)®
Ciprofloxacin 2 (28.57) 5(71.43)% None (0)> 7 (100)™®
Ceftazidime 7 (100)** None (0)** 7 (100)* None (0)*°
Tobramycin 7 (100)* None (0)* 5(71.43)% 2 (28.57)*

A,B,C,D: Indicate significant differences among antibiotics for isolates vertically at level (P<0.05).
a,b,c,d: Indicate significant differences among isolates for antibiotic horizontally at level (P<0.05)

Figure (1): Antibiotic disc diffusion method and diffusible green pyocyanin
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Table (3): Percentages of Resistance and Susceptible MDR-PA isolates in Soft Cheese

Colony Morphotypes of MDR-PA Isolates in Soft Cheese
Al;:izi?l?cs Large Mucoid Morphotypes Small Colonial Variants
Resistance % Susceptible % Resistance % Susceptible %
Meropenem 22 (100)* None (0)*° 22 (100)* None (0)**
Cefepime 11 (50)® 11 (50)* 15 (68.18)% 7 (31.82)%
Imipenem 22 (100)" None (0)*° 22 (100)* None (0)**
Aztreonam 11 (50)< 11 (50)< 11 (50)< 11 (50)<
Azithromycin 22 (100)* None (0) 15 (68.18) 7 (31.82)%
Piperacillin 15 (68.18)5 7 (31.82)%° 15 (68.18)% 7 (31.82)%
Erythromycin 22 (100)" None (0)*° 22 (100)* None (0)**
Gentamicin 7 (31.82)™ 15 (68.18)™ 7 (31.82)*™® 15 (68.18)™
Ciprofloxacin 7 (31.82)> 15 (68.18)™ None (0)* 22 (100)*
Ceftazidime 22 (100)* None (0)*° 22 (100)* None (0)**
Tobramycin 22 (100)* None (0)*° 22 (100)* None (0)**

A,B,C,D,E: Indicate significant differences among antibiotics for isolates vertically at level (P<0.05).
a,b,c,d: Indicate significant differences among isolates for antibiotic horizontally at level (P<0.05

Versatile features of study isolates indicate
frequency and distribution of P. aeruginosa in some
Baghdad. Increased or decreased microbial load of
MRAP among food samples indicate significant
differences (12), which may be referred to
unhygienic  processing strategies (no-thermal
treatment of raw milk, contaminated milk
equipment especially milk cans, asymptomatic maid
milkers' carriers, flies, insects, polluted water,
retailing situations, etc.) as well as climatic factor,
presence of infectious foci (biofilm problems) in
animals fomites and the role of hospitals as a
nosocomial factor in a disease history.

Milk and soft cheese were ideal growth media for
most pathogens (12,18) but, cheese represents the
major reservoirs of P. aeruginosa may be due to its
sequestered tropism nature especially its whey, pre-
and post-contamination and cross-contamination
processing. The coincidence of P. aeruginosa
isolation may reveal the selective new technology in
resuscitation of sub-lethally damaged cells from
samples of raw milk and soft cheese. From
scientific and hygienic points of view, the isolation
percentages were higher than expected in
accordance with the similar researches in nearby
countries, which may reflex high level of
contamination and development of resistancy in
these pathogens due to partially misuse. These
results were unaccepted in modern world, and the

ratio of isolation if reached further than 5% this
may indicate a red-line risk with forcing banding
laws about products from these epidemic countries
(12,19).

The colonies of P. aeruginosaon CNP agar showed
development of versatile morphotypes and
appearedas blue-green, shiny, convex, flat, strongly
cohesive mucoid-large or smooth-small colonial
variants or tiny or wrinkled or rough as fried-eggs
with entire circular or corroded margins. They
secretes four pigments: pyocyanin, pyoverdine,
pyorubin and pyomelanin (Chameleon
phenomenon), this may aid in diagnosis and
indicate hyperactive virulence strategies (4,20).
Recent reports indicate that different types of
environmental pressures select for colony
morphology variants of P. aeruginosa, and many of
these variants have biofilm-related phenotypes. The
literatures describes the appearance of these variants
on solid growth medium by several names: small-
colony variants, rough small-colony variants,
wrinkled variants, auto-aggregating cells, and
rugose colonies (21).

Cell-to-cell communication by means of diffusible
signaling molecules (quorum sensing alginate-
biofilm architecture and pyocyanin-phenazine
derivatives) allows bacteria to trigger coordinated
responses to achieve outcomes that would otherwise
remain impossible for individual cells. During the
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past two decades, much attention has been given to
bacterial communication systems due to their
involvement in acute and chronic infections and
multidrug resistant problems. Analyses of the
molecular mechanisms of cell-to-cell
communication may help scientists to develop
specific antimicrobial agents that will decrease both
the defensive and offensive traits of pathogens. The
signaling network of P. aeruginosa was perhaps one
of the most complex systems known and to date the
best studied among all microorganism systems. It
consists of multiple interconnected signaling layers
that coordinately regulate virulence and persistence,
driving the emergence of P. aeruginosa from the
enormous number of species that comprise the
biodiverse bacterial domain to join an elite group of
a few dozen that pose a major threat to humans and
animals (4,22).

Acyl-homoserine lactone based quorum-sensing
system was important for P. aeruginosa virulence
and biofilm formation.The genetic diversity within
a bacterial species is determined by the number and
size of chromosomal and extra chromosomal
elements, rates of nucleotide substitution,
recombination, genome rearrangements and gene
flow, and both the size and growth of the bacterial
population (23,24).

P. aeruginosa has become a model organism for the
study of biofilms due to its metabolic versatility and
variability in its response to environmental signals,
which promotes successful colonization of different
habitats and growth under varying environmental
conditions (25). In this study, alginate-biofilm
formation by biofilm-producing morphotypes were
detected by two assay, in which formation of
mucoid, grayish-black colonies was noticed
obviously in modified Congo-red agar with a dry
crystalline consistency. The exact mechanism of the
Congo red phenomenon was yet unknown
suggesting that a secondary product may be
involved. In Microtiter plate assay, a positive result
was indicated by the presence of an adherent blue
layers, flakes and dots of stained material on the
inner surface of the wells, these observations
suggested a strong dependence between growth
condition and biofilm formation in P. aeruginosa
(3,14,26).

Obviously noticed strong and  diffusible
mucoidsecretion of green pyocyanin with profuse
biofilm and grape-apple odour in Muller-Hinton
agars as protecting barriers from antibiotics
especially from cheese isolates, this may indicate
indirectly coordinated response of quorum sensing
mechanism under stressed conditions.Most isolates
and their morphotypes were susceptible to
ciprofloxacin.These findings suggest presence of
strong correlation among  biofilm-pyocyanin
producing isolates, multidrug resistant profiles and
environment (contamination) in Baghdad, thus
recommend to monitoring these dairies periodically
and using of ciprofloxacin for treatment of
nosocomial, community and livestock cases with
caution from development of resistance against it.
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ABSTRACT

One hundred and fifteen milk samples collected from cows presented with mastitis found at the Faculty of
Veterinary Medicine fields as well as the cities of Abu Ghraib, Al-Shulaa, Al-Kassem and Al-Dorah. All samples
were cultured on Blood agar, Manitol salt agar and Staph 110. After purification of bacteria and conducting
biochemical tests in addition to API Staph System, the results revealed that 30 isolates were identified as S.
aureus. Antibiotic susceptibility indicated that 50% of the isolates were resistant to methicillin. S. aureus phage
was isolated from milk sample by agar over lay method. The isolated phage (named SP9) developed clear and
circular plaques ranged between 2-3 mm in diameter. SP9 showed icosahedral head and a long contractile tail
when examined by scanning electron microscope (SEM). Furthermore, it was resistant to lipid solvents and having
a wide host range, 5 isolates showed sensitivity to the phage.

Keywords: Methicillin Resistant Staphylococcus aureus, mastitic cows, phage
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INTRODUCTION

Staphylococcus aureus is a gram-positive pathogen
that causes a variety of animal diseases including
mastitis in dairy cattle and brought substantial
losses to dairy industry including reduced milk
yield, milk quality and increased production costs
(1). Methicillin Resistant Staphylococcus aureus
(MRSA) is resistant to a large group of antibiotics
called the beta-lactams, which include penicillins
and cephalosporins. It has evolved an ability to
survive treatment with beta-lactamase resistance
beta-lactam antibiotics including methicillin,
dicloxacillin, and oxacillin (2). The incidence of
antibiotic resistant bacteria has increased in recent
years (3). As a result, there has been renewed
interest in the use of other natural or engineered
antimicrobial agents as an alternative to antibiotics
for treatment staphylococcal diseases such as
mastitis (4). Phage therapy can serve as one of the
stand-alone approaches for treating staphylococcal
infections refractory to the action of commonly
deployed antibiotics (5). Phage therapy has several
characteristics that make it a very attractive
alternative to chemical antibiotics, phages infect
target cells very specifically. This would enable
treatment of the infecting bacteria only, without
disrupting the natural flora (6). Phages can still
target and kill multi-drug resistant bacteria (7).
Phages have specific properties which give them
advantages as therapeutic agents; they are self-
replicating as well as self limiting, they continue to
multiply and penetrate deeper as long as local
infection is present (8). The present study aims for
isolation and identification of S. aureus phage from
mastitic cows and determine their ability for lysis
MRSA.

MATERIALS AND METHODS
S. aureus strains:

One hundred and fifteen distinct raw milk samples
were collected from cows suffered from symptoms
of mastitis. They were provided from Faculty of
Veterinary Medicine field, and the cities of Abu
Ghraib, Al-Shulaa, Al-Kassem and Al-Dorah, All
samples were collected in sterile tubes, kept on ice,
and then stored at 20°C during transport to the
laboratory where an analysis was performed.

Specimens processing:

All samples were centrifuged at 3000 rpm for 15
minutes, and the precipitate was cultured on blood
agar and nutrient agar, incubated at 37 °C for 24
hrs. colonies with hemolysis were recultured on
mannitol salt agar as selective medium for S.aureus
and incubated at 37 °C for 24 hrs. (9). S. aureus
were identified depending on the morphological
features on culture media and biochemical tests

according to Bergey’s manual (10). Identification
results were confirmed using API system.

Antibiotic susceptibility test:

Antibiotic susceptibility test was performed using a
disc diffusion method on Mueller —Hinton Agar

(11).
Isolation of Phage:

10 ml of milk sample centrifuged at 3500 rpm for
15 minutes, the supernatant was filtered through
0.22 pm Millipore filter, Thereafter, the filtrate was
assayed for plaque by double agar layer technique.
A log phase culters of S. aureus prepared by
overnight culture at 37 °C.

Milk filtrate (0.1 ml) and 0.1 ml of S. aureus
suspension were added to 3 ml of top agar, mixed
and poured over a plate of bottom agar. Afterward,
the plate allowed to be harden. Subsequently, the
plate was inverted and incubated overnight at room
temperature.

Phage single plaque on bottom agar plate harvested
by stabbing the center of a plaque with a sterile
needle and rinse in broth, this constitutes phage
stock (12).

Preparation of phage stock:

0.1 ml of diluted phage solution was added to 3 ml
of top agar, add one or two drops of host S. arueus
suspension were added and mixed, pour over a plate
of bottom agar, solidified, inverted and incubated
overnight at room temperature.

To each plate, 10 ml of nutrient broth was added
and incubated at room temperature for 3 hrs.
Afterward, the broth was gently aspirated from the
plate and centrifuged at 3500 rpm for 15 minutes to
remove cells and debris. Subsequently, the
supernatant was filtrated through 0.22 pl Millipore
filter and stored at 4°C (13).

Determining titer of phage:

In a 47°C water bath, 3 ml of hot, melted top agar
were placed in three 13x100 mm test tubes. To each
tube 0.1 ml of S. aureus was added and 0.1 ml of
the 10% phage dilution was quickly pipetted into a
tube of top agar containing host bacteria, mixed
well and the mixture was poured immediately onto
the surface of bottom agar. However, plates were
tilted rapidly to distribute the agar over the surface
of the bottom layer. The same protocol was
repeated with 107 and others phage dilutions.

The top agar was allowed to solidify and became
firmly attached to the hard agar bottom, all the
plates were inverted and incubated at room
temperature for 24 hrs. The number of plaques seen
were counted in the plate. Hence the phage titer
could be calculated in plaque forming unit (pfu) by
applying the following formula:
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Phage titer = number of plagues X final dilution X

plating dilution (14)

Plaque morphology:

Full characterization of phage plaques including
size and shape was achieved by using agar overlay
method, According to (15).

Sensitivity to lipid solvent:

9 ml of chloroform and 9 ml of ether was added to 1
ml of S. aureus phage and incubated diagonally in a
sterilized glass tube for 1 h. at room temperature
with gentle shaking. The mixture was centrifuged at
3500 rpm for 5 minutes. Supernatant was separated
in case of chloroform and precipitated in case of
ether. The number of PFU were determined with 1
ml of phage as a control, according to (16).

Scanning Electron Microscope (SEM):

Bacteriophage pellet obtained by centrifugation for
1 h. at 25000 rpm was resuspended in 0.1 M
ammonium acetate (pH 7), phage particles were
deposited on carbon-coated copper grids, stained
with 2% (w/v) potassium phosphotungstate (pH 7)
and examined in Tescan EM (17).

Host range determination:

A spot test was used to determine the sensitivity of
S. aureus isolates to phage infection, plating
bacteria of each of the test S. aureus was prepared
and overlaid of bottom agar. After overlay
(approximately 30 minutes) a drop of phage
suspension (10% PFU/ml) was carefully spotted on
marked areas of the plates and incubated for 24 h. at
room temperature, S. aureus isolates was classified
as sensitive only if a distinct clear zone appeared in
the spotted area against the background lawn of the
bacteria (18).

RESULTS AND DISCUSSION

A total of 115 milk samples, 30 milk samples
showed positive results for the presence of S.
aureus after culturing on different media, on blood
agar most colonies were produce Beta or Alpha
hemolytic, On selective media which is mannitol
salt agar, the colonies appeared as rounded, smooth
convex, mucoid, yellowish in color due to
fermentation of mannitol. These isolates were
catalase positive, coagulase positive, oxidae
negative. S. aureus is a major pathogen of bovine
mastitis worldwide. Despite implementing intensive
control measures, it is difficult to eradicate the intra
mammary infections caused by this pathogen and it
remains a substantial economic problem (19).

Antibiotics susceptibility:

Table (1) summarizes the antibiotic susceptibility
results of 7 different antibiotics by disc diffusion
test against 30 S. aureus isolates. In the present
study, The antimicrobial susceptibility of S. aureus
isolates revealed that all isolate were highly
sensitive to Ciprofloxacin (90%), Gentamycin
(83.3%) A moderate sensitivity was developed
against Vancomycin (60%). Nevertheless less
sensitivity 33.3% and 36.6% was noticed towards
Penicillin and Ampicillin, respectively. Moreover,
50% of isolates were sensitive to Methicilline and
Cefoxitin. The higher resistance of most S. aureus
isolates to Methicillin, Penicillin and Ampicillin are
coming from increased and frequent use of B-lactam
antibiotics which lead to development of resistance
due to production of Pencillinase enzymes (20).

Table (1) : Antibiotic susceptibility of of S.aureus

isolates
Ot Resistant | Intermediate | Susceptible
Antibiotics % v, o,
Ampicillin 56.6 6.6 36.6
Cefoxitin 43.3 6.6 50
Ciprofloxacin 10 0 90
Gentamycin 133 33 83.3
Methicilline 43.3 6.6 50
Penicillin 63.3 33 333
Vancomycin 233 16.6 60

Isolation of phage:

Bacteriophage specific to S. aureus associated with
mastitis has been isolated from milk samples which
is named (SP 9), phage showed the ability to
produce a plaques after plated on bottom agar, as
shown figure (1).

Figure (1): Plaques formed after agar overlay method
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Morphological characterization and
classification of phages:

The plaques were clear, round zones and their sizes
were about 2-3 mm in diameter. Agar overlay
method was used for preparation of S. aureus phage
stocks and obtain a titter between 107 to 10'?
PFU/ml. The SEM showed that phage structure
composed of iso-metric head and contractile tail,
these morphological characteristics indicated that
the phage belong’s to the family Myoviridae.
(Figure 2).

Figure (2): Scanning electron micrograph of phage.
The magnification 85.94 Kx

Phage Sensitivity to lipid solvent:

Table (2) demonstrates date related to resistance of
S. aureus phage to chloroform and ether, the
survival rate of the virus was more than 95%, that’s
mean the phage belong’s to Myoviridae family.
That is mean the phage does not contain an
envelope in its composition, therefore chloroform
and ether might give a protection to S. aureus phage

@1).

Table (2): sensitivity of phage to lipid solvent

Solvent Phage Survival
PFU/ml %
Control 4.6x10° 100
Chloroform 4.4 %10 95.6
Ether 4.5x10° 97.8

Determination of host range:

Spot test was used to determine multiplicity of host
range, a total of 30 strains, 5 isolates (S8, S9, S10,
S11, S13) were successfully lysed by phage,
forming a clear lyses zone and inhibition bacterial
growth at site of dropped phage (Figure 3). These S.
aureus isolates have specific receptor on its cell
wall enabling phage to be attached (12).

Figure (3): Spot lysis zone
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ABSTRACT

Type 1 Diabetes Mellitus is a chronic condition that may have an impact on children and adolescents health status.
It’s a highly prevalent, irreversible and disabling disease which will stay with the patients for life and affecting
whole quality of life domains. This study aimed to assess the impact of Type 1 Diabetes on quality of life of
children and adolescents with Type 1 Diabetes and its association with some variables.

A descriptive correlation study was conducted in Leila Qasim Center for Diabetes Care in Erbil City of Kurdistan
region in Iraq from 5™ Feb. 2012 to 5™ Feb. 2013. Non probability (purposive) sample was selected among 120
children and adolescents having Type 1 Diabetes according to criteria of the study. A questionnaire format was
constricted, and it consisted of three main parts (socio-demographic characteristics, medical findings of Type 1
Diabetes and assessing quality of life of children and adolescents having Type 1 Diabetes. Correlation coefficient
was used to determine the reliability of the instrument 0.80. Validity of tool was applied through panel 14 experts.
Data were collected by interview technique of children and adolescents, and analyses through using of SPSS,
version 19.

the obtained results indicated that most children and adolescents were female, their mean age were 11.80 most of
them were students and living low socio economic level. The domains of quality of life affected by disease
including a physical, treatment, and snap finger. While worry and communication domains less affected.

Study recommended that health education should be a part of diabetes management in all diabetic clinics and
hospitals rather than a set of instructions given once at the beginning of the follow-up.

Keywords: Type 1 Diabetes Mellitus, quality of life
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INTRODUCTION

Diabetes is a killer disease in many part of the
world, especially in childhood or adolescence,
because their parents and families members do not
recognize the beginning symptoms (1). It may lead
to serious multi-system complication that often
require additional intrusive treatments. It appears
that T1Ds has a greater negative impact on Quality
of Life (QOL) than Type 2 Diabetes (2).

Type 1 Diabetes Mellitus is one of the most
common chronic childhood illnesses, affecting
approximately 1 in every 400-600 children and
adolescents (3). The incidence of T1Ds continues to
increase by 3-5% per year, which associated with
severe morbidity, mortality and enormous health
care expenditures, makes T1Ds a prime target for
prevention (4,5). The main aims of diabetes care in
children and adolescents are to achieve optimal
glycemic control, normal psychosocial
development, a major challenge is to maximize
QOL for the adolescent (6). It is the most common
disease, which affects the QOL of children in
different aspect of life including emotionally,
physically, psychologically, socially and school
achievement (2). Generally, lower QOL scores were
associated with old age, poor glycemic control, an
increasing number of hypoglycemic episodes,
complications, low levels of education and
outcome, self-reported depression, and female
gender (7). In children has been given less attention,
and many children that die early with complication
(®).

In Kurdistan Region Iraq, Leila Qasim Center for
Diabetes Care between the periods 1% December
2007 to 15" November 2008, there were 62
registered within the pediatrics age group (9).
According to the statistical record of Leila Qasim
Center for Diabetes Care in 2012, the number of
diabetic pediatric registration was 230 patients from
birth to 15 years old and 50 patients at age 16-18
years old. Also there were no studies in Kurdistan
Region about QOL of Type 1 Diabetes Mellitus of
children and adolescent and for that we need to
study their QOL to improve their life through
improving their management.

The aims of the study:

1. To assess socio demographic characteristics of
children and adolescents having T1Ds.

2. To estimate the impact of T1Ds on the quality of
life of those children and adolescents.

3. To identify the association between socio
demographic characteristics (age, gender, parent’s
level of education, parent’s occupation and
economic status) of those and their quality of life.

4. To assess general impact of quality of life of
children and adolescents having T1Ds.

MATERIALS AND METHODS
Design of the study:

Descriptive correlation design was used to assess
the impact of Type 1 Diabetes on Quality of Life of
children and adolescents in Erbil City.

Setting of the study:

The study was carried out in Leila Qasim Center for
Diabetes Care. The Center was established in 1%
Dec 2007, located in Ronaky Street, Erbil City/
Kurdistan Region the study period extended from
5™ Feb 2012 to 5™ Feb 2013,

Ethical Consideration:

When data collection was done, they were kept
confidentially. The form for data collection was
applied without mentioning the name of patients
and their addresses, the purpose of the study was
explained to all participants; explaining ethical
aspects of the study and a verbal agreement was
obtained from the involved participants.

Sample of the study:

A non- probability (purposive) sample of (120)
children and adolescents were selected , attending
Leila Qasim Diabetes Center for treatment and
follow up. The sample was selected according to the
following inclusion and exclusion criteria:

A: Inclusion criteria : Children and adolescents
who are diagnosed by a physician with Type 1
Diabetes Mellitus for both genders. Their ages were
between 6-18 years, under treatment for more than
one year, and registered in this center, visiting for
treatment and follow up were accepted in the study.
B: Exclusion criteria:Children and adolescents
with Type 2 of diabetes ,gestational diabetes , ages
above 18 and less than 6 years old and with newly
diagnosed T1Ds were excluded.

Instrument of the study:

Through the review of related literatures studies and
reliable QOL questionnaire (PedQL™ Diabetes
Module version 3.0, available from: http:/
www.pedsql.org/ ) was selected to assess the impact
of disease on QOL patients with Type 1 Diabetes,
modified regarding purposive of the study and
manipulation. The questionnaire form consisted of
three parts:

Part I: Socio demographic characterizations of
T1Ds of children and adolescents: which
consisted general information about study sample
(age, gender, occupation, duration of illness and
socio-economic status) according to (WHO)
includes (parent level education, parent occupation,
crowding index and property) and measured by
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special scale composed of 150 scores ranged from
low 90 score, middle score 90-120 and high 121-
150 score.

Part II: Children and adolescent’s medical
findings about T1DM: includes three parts: first
part included signs and symptoms consisting of (6)
items, second part included risk factors of disecase
and some questions related to family history of DM
of parents, sibling, first degree of relative or none
and pattern during 1* six months of life. Third part
included complication of disease.

Part III: QOL of children and adolescent having
T1DM: consisting of four domains; (physical,
treatment, worry, communication) and snap finger
each domain has some items, physical has (11)
items, treatment has (7) items, worry has (4) items,
and (3) items for communication. Each domain has
three liker scales, (1) for not at all, (2) for some
time, (3) for a lot.

Validity of study was done by (14) experts of
different specialties related to the field of the
present study, their responses were positive towards
the study instrument. Correlation coefficient of the
study was used to determine the reliability of the
study instrument. Correlation coefficient was (0.80),
which indicated that the scales were adequately
reliable. Data were collected by using questionnaire
format and filled out by the investigator, direct
interview techniques used and those who kindly
accepted to participate in the study. Each interview
session took approximately (15- 20) minutes. In the
present study, data were analyzed through the use of
statistical package for social sciences SPSS version
19" All statistical produces were tested on a
probability of P. value, considering in the following
< 0.0l High significant (HS), < 0.05
Significant (S) and >0.05 Non significant (NS).

RESULTS

Table (1) showed that the age of patients ranged
between (6-18) years, the mean age and standard
deviation were (11.8043.129), (53.3 %) of them
were females ,(85.8) were students and the lowest
percentage (14.2%) were unemployed, (45%) of
mothers were illiterate, while the lowest percentage
(7.5%) was institute or college graduates .Father’s
education (26.7%)were graduated from primary
school, more than two third of mother’s occupation
(91.7%) were unskilled workers, while the lowest
percentage (3.3%) were lower professional and
semi skilled workers. Fathers' occupation more of
them (59.2%) were unskilled workers but the lowest
percentage (8.3%) was high professional ones.
Children and adolescents coming from urban, rural
arcas were nearly equal (55.8%, 44.2%)
respectively. The socio-economic status, the highest
proportion (88.3%) of children and adolescents
reported low socioeconomic status (less than 90)
score and the lowest percentage revealed high
socioeconomic status (121-150) score.

Table (1): socio demographic characteristics of TIDs

patients

N=120

Socio demographic characteristics

F %
Age Group
6-9 34 28.3
10-12 31 25.8
13-15 42 35.0
16-18 13 10.8
Mean+ SD 11.80+3.129
Gender
Male 56 46.7
Female 64 53.3
Patient occupation
Employed 0 0
Unemployed 17 14.2
Student 103 85.8
Education of Mother
Illiterate 54 45.0
Read and write 18 15.0
Primary school graduate 28 233
Secondary school graduate 11 9.2
Preparatory school graduate 0 0
Institute or college graduate 9 7.5
Education of father
Illiterate 23 19.2
Read and write 22 18.3
Primary school graduate 32 26.7
Secondary school graduate 21 17.5
Preparatory school graduate 7 5.8
Institute or college graduate 15 12.5
Occupation of Mother
High professional jobs 5.0
Lower professional, skilled& 4 33
semiskilled workers
unskilled workers 110 91.7
Occupation of father
High professional jobs 10 8.3
Lower professional, skilled& 39 325
semiskilled workers
unskilled workers 71 59.2
Residence area
Urban 67 55.8
Rural 53 442
Socio economic status/score
Low (<90) 106 88.3
Middle  (90-120) 8 6.7
High (121-150) 6 5.0




International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 3.735

Vol. 10, No.1, March 2015

98

Table (2) shows that the duration of illness (56.7%)
of patients were ranging from (1-3) years and those
having disease from (10-11) years showing the
lowest percentage (2.5%).

Table (2): Duration of illness

Duration of Illness (years) F Y%
1-3 68 56.7
4-6 32 26.7
7-9 17 14.2

10-11 3 2.5

Table (3) shows that the (83.3%) were having
frequent thirst ,half of them (86.7%) were having
infrequent hypoglycemia but the lowest percentage
(16.7%) having infrequent of fatigue.

Table (3): Signs and symptoms of T1Ds

Table (5): Complication of T1Ds

Compilation Yes No
F % F %
Retinopathy 17 | 142 ] 103 | 85.8
Nephropathy 10 | 83 | 110 | 91.7
Cardiovascular disease [ 0 0 120 | 100.0
Diabetic foot 0 0 120 | 100.0
Neuropathy 4 33 | 116 | 96.7

Table (6) shows rank order of the overall domains
of quality of life in children and adolescents with
T1Ds. It has shown that (physical and treatment)
domains were affected by the disease, it means they
reported high means score 2.21, 1.92, and 1.87
respectively while the worry and communication
domains were less affected, it means they reported
low means score 1.57, 1.69 respectively.

Table (6): Rank order of overall quality of life of
diabetes patients

Signs and Frequent Infrequent
symptoms items F % F %
Fatigue 81 67.5 39 325
Thirst 100 83.3 20 16.7

Frequent need to 82 68.3 38 31.7
urinate

Felt unusually 99 82.5 21 17.5
hungry

Nocturnal 52 433 68 56.7
enuresis

Symptom of low 16 13.3 104 86.7

Quality of life Mean Standard

domains values deviation
Physical 1.92 0.24
Treatment 1.87 0.43
Worry 1.57 0.34
Communication 1.69 0.58
Shape (snap finger) 221 0.79

blood sugar

Table (4) revealed that (63.3%) of them were not
having family history of the disease, while (6.7%)
have a sibling with T1Ds, and (58.3%) was received
breast feeding (14.2%) was received bottle feeding
during childhood period.

Table (4): Risk factors of T1Ds

Risk factors Parent Sibling Relative Non

F % F % F % F %
Family 24 [ 200 | 8 6.7 | 121 10.0 | 76 | 63.3
history
Patterns of Breast Bottle Mixed
feeding

F % F % F %

70 | 583 17 | 142 | 33 | 275

Table (5) shows that few patients were complaining
from the following T1Ds complications, retinopathy
(14.2%) and nephropathy with neuropathy (8.3%,
3.3%) respectively.

Table (7) shows that (46.7%) of patients had
moderate level of quality of life and (25%) of them
had low level of quality of life while (28.3%) had
high level of quality of life.

Table (7): Level of quality of life domains

Level of quality of life /score F %o
High ( 5.84-8.14 score ) 34 283
Moderate ( 8.15-10.45 score ) 56 46.7
Low ( 10.46-12.73 score ) 30 25.0
Total 120 100

Table (8) shows that there was no significant
association between the level of quality of life and
socio demographic status.
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Table (8): Level of quality of life with socio demographic characteristics

Level quality of life High Moderate Low X2
P. Value
Socio demographic F F F
Age 6-9
10 10 14
10-12
9 13 9 0.06
13-15 NS
11 26 5
16-18
4 7 2
Gender
FMak; 17 27 12 0.69
emale
17 29 18 NS
Occupation
Employ 0 0 0
Unemployed 0.13
2 8 7 NS
Student
32 48 23
Residence are
ura
15 25 13 NS
Socio economic
High 27 50 29
Middle
4 4 0 (;;1286
Low
3 2 1
Table (9) shows that there was no significant Table (11) shows that there was no significant
association between the level of quality of life and association between the level of quality of life with
duration of illness at p=0.16. family history at P- 0.96 and feeding during 1* six
months of life of study sample at P -0.39.
Table (12) shows that there was significant
Table (9): Level of quality of life with duration of association between the level of quality of life and
illness neuropathy at P-0.048 complication, while there was
no was significant association between the level of
lity of life ti th hropath
Level QOL | High | Moderate Low X? qua 11}{ ot' e andt.re inopa y and nephropathy
P. Value complications respectively.
Duration of
illness
1-3
21 30 17
4-6 0.16
6 15 11
7-9
5 11 1 NS
10-11
2 0 1

Table (10) shows that there was significant
association between the level of quality of life and
signs and symptoms including fatigue at P- 0.03,
frequent urination at P -0.003 and nocturnal enuresis
at P- 0.00 , while there was no significant
association between the level of quality of life and
other signs and symptoms such as at P-.10, unusual
hunger at P - 0.06 and hypoglycemia at P- 0.69
respectively.
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Table (10): Association between level quality of life and signs and symptom of diabetes patients

Level of QOL X2
Signs and symptom High Moderate Low P. Value
Fatigue Frequent 0.03
& d 20 35 26 g
Infrequent
14 21 4
Thirst Frequent 0.10
25 47 28 NS
Infrequent
9 9 2
Frequent need to urinate Frequent 0.003
19 35 28 g
Infrequent
15 21 2
Felt unusually hun Frequent 0.06
ymnery d 26 44 29 NS
Infrequent
8 12 1
Nocturnal enuresis Frequent 0.00
11 18 23 HS
Infrequent
23 38 7
Hypoglycemia Frequent 0.69
ypogly! q 4 9 3 NS
Infrequent
30 47 27
Table (11): Association between level of quality of life and risk factors
Level of QOL X?
High Moderate Low P. Value
Risk factors
Family history of DM 0.94
Parent 5 11 8 NS
Siblin
£ 2 4 2
Relative
4 5 3
Non
23 36 17
Patterns of feeding during 1% six month of life
Breast feeding 24 30 16
Bottle feeding 0.39
5 8 4 NS
Mixed feeding
5 18 10
Table (12): Association between level of quality of life and complication
Level of QOL X?
complication High Moderate Low P. Value
Retinopathy Yes 4 6 ! 01\?;‘
No 30 50 23
Nephropathy Yes ! 4 > O]\}é
No 33 52 25
Neuropathy Yes 1 0 3 0.0548
No 33 56 27
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DISCUSSION

The current study shows in (table 1) patient's aged
at group of 13- 15 years old and the mean age and
standard deviation of them were (11.8043.129).
These findings were in agreement with the results of
the study done on 84 Bahraini patients under 15
years of age diagnosed with T1Ds during a study
period from the years, 1998 to 2000 (10,11). The
current study agreed with another study done in
Poland (12) found that the highest incidence ratio
was observed in the group of adolescents’ age.
While a study (13) added that the incidence rates for
T1Ds were largely based on observations in children
under the age of 15 years.

The majority of them were females rather than
males, which was supported by (4) who conducted a
study in Basrah on 96 patients who had been
admitted to pediatric hospital and the study found
that the majority of them were females 65.6%.
another study (14) in Shiraz/ Southern Iran of 94
children and adolescents having T1Ds mentioned
that there were 56.4% female and 43.6% male
patients. Most of the study samples were students in
school, this was supported by the study (3,15), and
supported that most of children and adolescents
having T1Ds were students.

High percent of patients living in urban area more
than in rural area that was in agreement with a study
(16) who mentioned that the possible causes of
lower prevalence of diabetes in Saudi Arabia
probably due to more individuals live in rural areas
with more physical activity and lower rates of
obesity. Most of patients were from low
socioeconomic status. This result is in agreement
with the study (7) who showed that people at a low
socioeconomic status groups 39.1% had more
problems than people in the high socioeconomic
status groups.

Table (2) shows that the duration of illness in most
of patients were (1-3) years. This result was near to
a study (9) on 99 patients with T1Ds, the highest
percentage 51.1% of their duration of disease was
from (1-5) years.

Results obtained from table (3) showed that most
patients with T1Ds had many signs and symptoms.
They complained from fatigue, frequency of
urination, excessive thirst and hunger. These results
were supported by the (13), who mentioned that
most symptoms of T1Ds were frequency of
urination excessive thirst, hunger and fatigue.

The current study found that there was no family
history of DM( table 4 ), thus, it agreed with studies
(14,15), who stated that most patients 60.5% didn’t
have family history of diabetes and 56.6% patients
with positive family history of diabetes.

The patients with advanced T1Ds developed many
complications. Patients in the present study had
some of these complications such as retinopathy,
nephropathy and neuropathy as shown in table (5 ).
These findings were in agreement with the study
done in Kilimanjaro/Tanzania which found a

prevalence of retinopathy14% in Type 1 Diabetes
(16).

Results in table (6) showed the rank order of overall
of domains of quality of life of study sample with
T1Ds. It has shown that snap finger, physical,
treatment, communication and worry domains were
affected by the disease also shows that snap finger
and physical domains were more affected by the
disease while treatment and communication
domains were less affected by the disease than other
domains. Present study was supported by the study
that reported that physical and communication
domains were more affected by the disease than
other domains, and also found that worry domain in
quality of life was less affected by the disease (17).
Results in table (7) showed that the highest
percentage of patients were in moderate level of
quality of life. This result was supported by the
study (7) who found that most of children and
adolescents were in moderate level of quality of life
in T1Ds.

Results in table (8) found that there was no relation
between age groups and physical , treatment and
worry domains. Thus, these results were disagreed
with the study conducted on a respective sample of
684 patients with TIDs in Heinrich-Heine
University in Germany mentioned that there was
significant relation between physical complain and
age (18). Another study found that there was no
significant relation between age and treatment
domain of diabetic patients while there was
significant relation between age and worry domain
of quality of life (19), while there was significant
relation between age and communication domain
and this result was in agreement with a study done
in 89 children and adolescents with TIDs in
Aristotle university of Thessaloniki in Greece,
which mentioned that there was significant relation
between age and communication domain of quality
of life (20). In general, there were no significant
correlations at baseline total quality of life reported
by their ages (19).

Results shown in table (9) represented the duration
of'illness in study sample and reflected that physical
and treatment domains were not affected by
diabetics. A study determined that the impact of
quality of life of diabetic patients had no effect on
duration of diabetes (6). The current study disagreed
with study that found that there was significant
relation between the duration of disease and
treatment domain of diabetic patients (20). In
general, the current study found that there was no
significant relation between duration of disease and
quality of life domains, which were supported by
(21, 22), who mentioned that there was no
significant association between quality of life and
disease duration.

As shown in table (10), there was highly significant
relation between physical domain and the symptoms
of disease such as hungry, thirsty, fatigue and
urination. These results were in agreement with
studies (23,24) which emphasized that there was
significant relation between physical domain and
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hungry and thirsty. However, there was no
significant relation between hypoglycemia and
physical domain in the current study, which was
supported by a study (24), while there was a
significant relation between treatment domain and
signs and symptoms such as thirsty, excessive
urination and others of TI1Ds, these results were
supported by (19).These results were in agreement
with a study who found that the T1Ds has less
impact on the quality of life (24).

Results in table (11) revealed that there was
significant relation between family history of DM
and physical domain of quality of life, which were
supported by a study findings that revealed that
there was highly significant relation between family
history of DM and physical domain of quality of life
(26,27),while there was no relation between
treatment, worry and communication domains with
quality of life. These results were supported by
study that mentioned that there was no significant
impact of quality of life on family history of
diabetic patients (2).

In table (12), results reported that the physical and
worry domains of quality of life didn’t appear
significant relation with complication of T1Ds but
worry domain was significant with neuropathy. This
result was disagreed with the study that found that
worry domain appeared less sensitive to differences
in severity of complications (7). These results were
comparable to a study that found an association
between nephropathy and reduced health related
QOL in the domain of physical functioning and
general health perceptions.

CONCLUSION

The study showed that mean age of patients was
(11.80), most of them were females, students and
coming from urban, more than half of them were
from low socioeconomic status. The duration of
illness most of patients was range from 1-3 years.
Many patients complained of signs and symptoms
such as fatigue, thirst, frequent urination and
hunger. Most of them did not have positive family
history of T1IDM but a little of them had it, and few
of patients complained of retinopathy, nephropathy
and neuropathy. Furthermore concerning domains of
quality of life in snap finger, physical domain and
treatment domain were affected by the disease,
while worry and communication domains were less
affected by the disease, in general children and
adolescent’s quality of life was at moderate level.

RECOMMENDATIONS

1. Continuous training of health staff (doctors,
nurses, and lab workers) is needed for the
implementation of educational interventions to raise
awareness about the importance of health education
among children and adolescents.

2. Health education can be an integral part of
diabetes management in all diabetic clinics and
hospitals rather than a set of instructions given once
at the beginning of the follow-up. Education needs
to be supported by psychosocial and possibly family
therapy interventions.
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Effect of Azomine and nitrogen spraying on growth and yield of two Basil

Cultivars Ocimum basilicum L

Fouad A. Salman
Faculty of Agriculture/ Kufa University / Republic of Iraq

ABSTRACT

The research was conducted in a department of Horticulture /Agriculture faculty /Kufa university during the spring
growing season of 2013 .The aim was to study the effects of nitrogen with 400 mg. L' and Azomine spraying with
5 mLL" on sweet basil Ocimum basilicum L. and Ocimum basilicum L. var. Purple on plant growth parameter.
Randomized Complete Block Design (R.C.B.D.) was used with three replications , using Duncans multiples range
test to compare means with probability of 0.05 level.

The sweet basil significantly increased of plant length to 18.50 cm , leaf area to 20.57 cm® compare with red basil
which decreased of plant length to15.92cm , leaf area to 19.19 cm? but significantly increased of leaves content of
chlorophyll pigments to 48.68 mg.100g" while reduced in sweet basil to 43.43 mg.100g”’. While nitrogen and
Azomine spraying significantly increased of plant length to 21.50 and 20.94 cm ,dry matter to 11.55 and 11.45g.
plant™! and leaves content of chlorophyll pigments to 50.30 and 49.48 mg.100g! and yield to 3.02 and 2.94 t.ha’!
respectively,while Azomine spraying significantly increased of leaf number to 13.49 leafplant” and leaf area to
21.97 cm® compare with control treatment which decreased all vegetative growth parameter and yield. The
interaction between two factors were significantly for most vegetative growth parameter and yield.
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Detection of organo chlorinated pesticides in samples of rice at Baghdad Markets

Reem J. Abed, Saja A. Abid and Isam Sh. Hamza

Ministry of Sciences and Technology / Baghdad /Republic of Iraq

ABSTRACT

The current study was conducted to examine and analyze (21) samples of rise collected from local markets of
Baghdad City that were manufactured in international factories to detect the existence of organo chlorinated
pesticides.

Samples were analyzed by Gas chromatography (GC) with electron capture detector (ECD) and external standard
method. Results of analysis showed contamination of five samples by DDT and its isomers. Three of these samples
were contaminated with residue of P,P-DDE pesticide , two of samples are contaminated with residue of P,O-
DDT pesticide, all of concentrations were within allowed limits which is (0.1) part per million according to world
health Organization (WHO), except that with trade mark (Golden Rice), which has a concentration of (0.348) part
per million , which was higher than the allowed limits.
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Isolation, identification and detection of aflatoxins in local produced spices

contaminated with fungi

Isam S. Hamza, Eman A. Khalaf and Taghreed K. Sharif

Ministry of Sciences and Technology / Baghdad/ Republic of Iraq

ABSTRACT

The current study aimed to isolate and diagnose fungi contaminated spices produced locally and to investigate the
presence of aflatoxins. A total sample of 25 different types of spices were collected randomly from some local
markets in Baghdad City. The investigation of fungi was done by using the method of pouring plate and culture
media Rose Bengal Agar, where the investigation of aflatoxin (B1 , B2, G1, G2) was done by using thin layer
chromatography technique (TLC) and high performance liquid chromatography technique (HPLC). The results
showed that the tested samples of spices were contaminated with fungi (Rhizopus spp. , Penicillium spp. ,
Byssochlamys spp. , Cladosporium spp. , Alternaria spp. , Paecilomyces spp. , Fusarium spp.) Fungi type
Aspergillus niger recorded the highest rate of contamination with (92%), while the percentage of presence of
fungi producing aflatoxin (Aspergillus flavus and Aspergillus parasiticus) was not more than (12%). The results
of the chemical tests showed that spices samples were free of aflatoxin.
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Evaluation of some chemical properties of some Marshlands in south of Iraq

between (2006-2014)

Ameer K. Yasear

Dept. of soil sciences and water resource/ Faculty of Agriculture / Kufa University / Republic of Iraq

ABSTRACT

The current research was conducted to study some chemical properties of the marshlands located at the south of
Iraq (Al-Jbaish ,Al-Hammar ,Abu-Zerk ,Al-Sanaff and Al-Adel) during the period from 2006 to 2014. The
research focused mainly on the following properties: electrical conductivity EC , pH , total dissolved salts TDS,
alkalinity Alk ,acidity , hardness degree TH ,dissolved oxygen DO , and turbidity degree Tr. In addition, the
presence of ions of Calcium , Magnesium ,Chloride were studied.

Results revealed that most of studied properties had recorded changes with time as for all of selected Marshlands.
These results can be justified by water constancy flow to marshlands , and due to the transfer of the riverbed
(salty) to the marshlands to compensate the sharp lack of water after year 2010. water of marshlands were
relatively salt and in alkaline status in 2006, which reached 3.2 mS.cm™ as average for all studied marshlands,
whereas increased appreciably in year 2014 that became 7.9 mS.cm™ as average that increased value of electric
conductivity with time and it was higher in Al-Sanaff marshland compared with the other marshlands (4.7 and
10.9 mS.cm™ ) in year 2006 and 2014 respectively . Chloride ion recorded a significant increase at Al-Jbaish
marshland (145.3 and 200.3 Mmol.I"" ) for 2006 and 2014 respectively and that was due to the impact of quantity
and quality of water of Euphrates and Tigris rivers.
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The efficiency of architectural virtual and implicit signals between ancient and
modern: an analytical study of the minarets of mosques in Babylon governorate

—Iraq

Mahmoud R. Janjun

Faculty of Engineering/ Babylon University / Republic of Iraq

ABSTRACT

The minaret is considered as the essential element of the constituents of architectural mosques in Islamic culture,
though it does not need for particular shape during the time of the prophet Muhammad (God’s blessing on him and
his followers). The minaret takes given shape affected by the past architectural shape. It is also affected by its
geographic property which makes it harmony with the environment of those minarets which employ in praying. In
fact, there is no relation between the original architecture of the minarets in ancient culture and the function and
the symbolism which the minarets get. Additionally the minaret relates to the tombs and religious schools as a
symbolism but not as a function .There is apparent sing and architectural implication marked by the minarets of
Babylon which the study concerns with through the comparison between the ancient and modern minarets. To
achieve the goals of the study ,the research focuses on the study and follows the signals of the minaret to clarify
the lack of knowledge in sending sins from the minarets in Babylon. There for ,the study give an analysis for the
implicit and apparent signal which arise from the shape and efficiency of the minarets .As a result, it has been
discriminated Babylon minarets by the term information flow through the apparent and implicit signals which send
from the minaret for the viewer.
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