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FORWARD

Dear Colleagues,

1JST was a fruitful effort issued by the International Centre for Advancement of Sciences and
Technology — ICAST, which tries to take part in both globalization and revolution in
information and communication technologies, because S&T development becoming not only
the key elements of economic growth and industrial competitiveness, but also essential for
improving the social development, the quality of life and global environment. ICAST took then
a decision to establish a scientific alliance with TSTC (Tharwa for scientific Training &
Consultations) and this alliance comes to support the efforts towards publishing IJST.

Today, we announce a new issue of our journal, that is the fourth issue from the twelve
volume of IJST, December , 2017.

Finally, I hope that all significant figures of sciences whom joined the editorial board, the
researchers, and the readers of our journal will keep IJST between their eyes and contribute
in continuing its journey, with their remarks, valuable recommendations and their
researching outcomes.

Thanks a lot for all who support IJST.

Editor-in-Chief
1JST
Abdul Jabbar Al- Shammari
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A comparative study of stem anatomy for some Carex L. and Bolboschoneus

(Ascherson) Palla (Cyperaceae) species in Iraq

Zubaidah A.L. Ismail
College of Education / Iraqia University / Republic of Iraq

E- mail: ijst.jordan@yahoo.com

ABSTRACT

The stem anatomies of five species belonging to different genus were studied to ascertain whether differences in
anatomy may be found among the species, supporting morphological differences taxonomically. These species
were Bolboschoenus maritimus (L.) Palla., B. tuberosus (Desf.) Hadac., Carex distans L., C.divisa Huds. and
C.hordeistichos Vill. They were investigated by using hand cutting and safranin staining. In transverse sections,
stems of all the studied species were triangular except for C.hordeistichos which was ovate shape. The ground
tissue is net-like with numerous air cavity in B. fuberosus, other species have no air cavity except C.hordeistichos
which has cavities shown between the vascular bundles. Crystals of druses and prismatic types were observed only
in Carex distans and C.divisa.

Keywords: Cyperaceae, Bolboschoenus maritimus, Bolboschoenus. tuberosus, Carex distans, Carex divisa, Carex
hordeistichos, air cavities
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INTRODUCTION

Cyperaceae family is described as grass-like
herbaceous plants and considered one of the largest
families of wvascular plants comprising 70-105
genera and 4000-5000 species. They commonly
found in boggy conditions and being as
environmental indicators for wetland habitats (1).
Carex L. is the largest genus of this family
contained about 2000 species (2). Bolboschoneus
(Ascherson) Palla. genus includes approximately 15
species throughout the world (3,4). The most and
oldest anatomical study of this family was done by
(5), when explained stem and leaf anatomical
characters of 280 species belonging to 90 family.
Cyperaceae constitutes a taxonomically difficult
family. However, distinguishing among the
individual species within a genus in this family is
difficult in some cases due to the high variation in
quantitative morphological characters and the
absence of the diagnosing features in the flowering
plant (6,7). With regard to recent knowledge on
species  differentiation, stem  anatomy  of
Bolboschoenus maritimus (L.) Palla., B. tuberosus
(Desf.) Hadac., Carex distans L., C.divisa Huds.
and C.hordeistichos Vill. has not been studied yet.
This study will attempt to complete the knowledge
of Iraqi flora by using the differences in stem
anatomy that may be found among these species and
used it for taxonomic classification.

MATERIALS AND METHODS

For the stem anatomical study, sections from the
middle of the stem were used from 2 or 3
populations of each species used. The localities
were selected to cover as much geographical
distribution and different habitats as possible. The
specimens were collected from Baghdad, Najaf,
Karbala'a, Arbil and Karkuk during flowering
periods 2015-2016. The sections were washed with
water then fixed with FAA solution for 24 hours (8),
and then transferred to 70% alcohol until used (9).
Transversal sections of the stem were prepared as
the method of (10,11).

RESULTS AND DISCUSSION

Results obtained from this study showed that the
anatomical characters can separate species and can
be used as an important supportive taxonomic tool
to demarcate species under this study. Cross
sectioning shape of the stem was genetically
controlled, so it was an important taxonomic
feature. The stem of B. maritimus and B. tuberosus
was clearly triangular in outline with concave sides
(Figure 1), beginning with the outermost, slightly
well-developed cuticle layer, which has protected
role; reduces water loss and play an important role
in controlling surface temperature by reflecting or
altering the incoming radiation (12). Thickness
reached to 2.72pm and 4.89 pum in B. maritimus and
B. tuberosus, respectively. Epidermis was uniseriate

in both species comprised of ovate cells in B.
maritimus and squarish or rectangular in B.
tuberosus. Vascular bundles of B. maritimus are
distributed in a peripheral layer under the stem
surface, about 33 to 42 small and large vascular
bundles, in addition to 8-15 bundles scattered in the
central tissue. Sclerenchyma tissue of various sizes
(108.8-190 pm thickness) and shape (mostly
crescent or cup shape) located opposite to the
bundles and sometimes connected to the bundles. In
B. tuberosus, central ground tissue is net-like with
numerous irregular intercellular air cavities. The
sclerenchyma composed of flat strands of 27.2-
65.24um thickness located at corners. Bundles were
about 65-75 of various size, large towards center
and small in peripheral site. Stem of C. distans,
C.divisa have triangular shape with rounded corners,
flat or concave sides in first species and undulates
walls in the other (Figure 2:A,B,C and D).

Figure (1): C.S. in stem (A & B: B. maritimus) ;(C & D: B.
tuberosus)
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Figure (2): C.S. in stem: (A&B: C. distans ); (C&D: C.divisa)

Triangular shape was the common in species of
Cyperaceae (13). Cuticle thickness reached to
3.5um in both species, covering the squarish
epidermal cells in C. distans and oblong ovate
epidermal cells in C.divisa. Vascular bundles in
both species arranged in two circles. 23-35 and 15-
25 bundles in C. distans, C.divisa, respectively. A
continuous cylinder of sclerenchyma appeared
closed to the periphery small bundles which
embedded in this sclerenchyma. No air cavities are
observed in these species. Druses and prismatic
crystals were observed only in C. distans and
C.divisa (Fig 3:A&B) which revealed important
taxonomically.  Stem  cross  sectioning  of
C.hordeistichos have ovate shape, thickness of

A

= -

cuticle reached to 5.54pm. Epidermal cells ovate
and oblong ovate with a thickness reached to
10.88um. Bundles of this species arranged in two
circles, the peripheral contains about 19-25 bundles
with occurrence of air cavities between them, in
addition to 8-11 bundles as a central circle. Number
and arrangement of stem bundles have a taxonomic
value and it was important character to
distinguishing different species belonging to the
family (14). Presence of air cavities in B. tuberosus
and  C.hordeistichos may be related to
environmental conditions, as intercellular spaces in
the stem that enables gases transport and exchange
in plants growing under flooded conditions (15,16).

Figure (3): Observed crystals in C. distans and C.divisa : A:Prismatic type, B: Druses type



International Journal for Sciences and Technology / ICV: 63.75 - SJIF: 4.487 — GIF: 0.81 — SAIF: 4.32 Vol. 12, No.4, December 2017 9

REFERENCES

1. Zarrinkamar F.; Jalili A.; Hamzehee B.; Asri Y.;
Hodgsons JG.; Thompson K. and Shaw S. (2002).
Foliar anatomy of Carex in Arasbaran, NW. Iran.
Iran. J. Bot. 9(2):361-270.

2. Mejias PJ.; Palacios GR.; Rad MA. and Bravo
SM. (2015). Taxonomic notes on some problematic
Carex (Cyperaceae) names from SW Asia.
Phytotaxa. 219(2):183-189.

3. Browning J. and Gordon-Gray KD. (2000).
Patterns of fruit morphology in Bolboschoenus
(Cyperaceae) and their global distribution. S.Aft. J.
Bot. 66:63-71.

4. Amini RM.; Hroudova Z. and Marhold K.
(2010). The genus Bolboschoenus in Iran.
Taxonomy and distribution- Nord. J. Bot. 28:588-
602.

5. Metcalfe CR. (1971). Anatomy of the
Monocotyledons. Vol. 5 Cyperaceae. Oxford.
P.:597.

6. Browning J.; Gordon Gray KD.; Smith SG. and
Stadon JV. (1996). Bolboschoenus yagara
(Cyperaceae) newly reported for Europe. Ann. Bot.
Fenn. 33:129-136.

7. Smith SG. (2002). Bolboschoenus. In: Ball. PW.;
Reznicek AA. and Murray DF. (eds.), Flora of
North America, Cyperaceae. Vol.23. Oxford Uni.
Press, New York. Pp.:37-38.

8. Johansen DA. (1940). Plant micro technique.
New York: McGraw-Hill. P.:523.

9. Berlyn GP.; Miksche JP. (1976). Botanical micro
technique and cyto-chemistry. Ames: lowa State
University. P.:326.

10. Al-Musawi AH. (1979). A systematic study of
the genus Hyoscyamus (Solanaceae). Ph.D. thesis.
University of Reading. UK. P.:96.

11. Al-Zubaidy AMA. (1998). Systematic study of
the genera (4juga L., Marrubium L., Lallemanita
Fisch. and C.A.Mey. And Lamium L.) of Labiatae in
Irag. Ph. D. thesis. College of Science. Baghdad
University.

12. Batanouny KH. (1992). Anatomy of plants.
University Press of Cairo. p.:104.

13. Watson L. and Dalwitz MJ. (2010). The families
of flowering plants: description, illustration,
identification and information retrieval. Amer. J.
Bot. 90:1071-1086.

14. Ramazanne G.; Azizian D. and Assadi M.
(2006). Comparative anatomical analysis of stem in
four genera of the tribe Salsdea, Chenopodiaceae.
Iran. J. Bot. 12(2): 169-182.

15. Cronk JK. and Fennessy MS. (2001). Wetland
plants: Biology and Ecology. Lewis Publications.
Boca Raton. P.:462.

16. Dheeb BI. (2015). Antifungal Activity of
Alkaloids and Phenols Compounds extracted from
black pepper Piper nigrum against some pathogenic
fungi. J. Biotechnol. Res. Center. 9:46-54.



International Journal for Sciences and Technology / ICV: 63.75 - SJIF: 4.487 — GIF: 0.81 — SAIF: 4.32 Vol. 12, No.4, December 2017 10

Study the expression of syndecan-1 protein in oral lichen planus (OLP) cases

Muhanad L.H. Al-Shami(1), Amir A. Majeed, Suzan A. Al-Nakeeb (2) and Nagham H.
Ali (3)

(1) Dept. of Dentistry / Dijlah University College (2) Kirkuk Technical Institute/ Northern Technical
University (3) College of Dentistry/ University of Tikrit
Republic of Iraq

E —mail: ijst.jordan@yahoo.com

ABSTRACT

The aim of the study was to estimate expression of syndecan-1 protein in the oral lichen planus (OLP) iraqi cases
patients. thirty (30) patients with histologically confirmed OLP diagnosed from January 2016 were followed-up to
the end of February 2017. The standardized incidence ratio. was calculated for the entire cohort and specific for
gender, type of OLP. The relative risk During the follow-up period, expression of syndecan-1 protein estimated
using immunohistochemichal teqnique. Positive syndecan-lprotein immunostaining was detected as brown
cytoplasmic staining of the cells. Positive IHC expression was found in all oral lichen planus (OLP) cases as
illustrated that (3) cases (10.0%) showed weak positive expression, (9) cases (30.0%) showed moderate positive
expression, and (18) cases (60.0%)showed strong positive expression. In present study: (63.3%) (19 cases) of
oral lichen planus (OLP) cases were above 50 years old with an age ranged (32-75)years and mean age
(53.5). Regarding the sex distribution of the study samples 17 cases (56.7%) were males and 13cases (43.3%)
were females . with a male/female about 1.3:1. Regarding site distribution of the oral lichen planus (OLP), the
tongue represented the most predominant site.

Keywords: syndecan-1 protein, OLP, immunohistochemistry
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INTRODUCTION

Oral lichen planus (OLP), the mucosal

counterpart of cutaneous lichen planus , presents

frequently in the fourth decade of life and affects

both gender (1). The disease affects 1-2% of the
population (2,3). It is seen clinically as reticular,
papular , plaque-like , erosive, atrophic or bullous

types. Intraorally , the buccal mucosae, tongue and
the gingiva are commonly involved although other
sites may be rarely affected (4). Various white-and-
red lesions occur in the oral mucosa , including
erythroplakia , candidiasis, geographic tongue,
lichen planus , lichenoid lesions, and others . Oral
leukoplakia and oral erythroplakia are well known
to be precancerous lesions (5), while Lichen
planus  consider as chronic inflammatory

mucocutaneous disease associated with immune -
mediated pathogenesis (6). It most commonly

affects the oral mucosa , but can involve other
sites such as the skin, genital mucosa , scalp, and
nails (7). Most cases of OLP do not involve
lesions at other sites. Clinical features of OLP
range from asymptomatic reticular white lesions
in atrophic mucosa, to erosive-ulcerative areas
accompanied by pain and discomfort, while the
most characteristic feature is the presence of a
lace-like network of fine white line (8). The
malignant potential of oral lichen planus (OLP)
has a relationship with syndecan-1 protein (9).
Since the immunostaining exoression and

histological  features of these white-and-red
lesions are similar, differential diagnosis of them

is important in this work , the experiment focus in
evaluate the expression of syndecan -1 protein in
the pathogenesis and current treatment modalities
of OLP.

MATERIALS AND METHODS

Sample:

Sample of this study included thirty formalin-
fixed , paraffin- embedded tissue blocks , which
have been diagnosed as oral lichen planus (OLP)
,dated from January 2016 to February 2017. The
study samples were obtained from Al- Shaheed
Ghazi Hospital/ Medical City /Baghdad (30)
blocks ; The diagnosis of each case was confirmed
by examining the Hematoxylin and Eosin (H&E)
sections by two  specialized pathologists.
Demographic and clinical data provided by the
surgeon were obtained from the surgical and
pathological reports available with the tissue
specimens, including patient's age, sex, clinical
presentation . The positive control were obtained
according to antibodies manufacturer’s data sheet
. Slides were prepared from blocks of patient
having tissue known to contain the target
antigen against which the primary antibody used
in this study was reactive. For syndecan-1 protein
monoclonal antibody , kidney tissue was used
as positive control according to (10).

Immunohistochemical detection kit of

syndecan-1protein Antibodies:

Principles of the test: Immunohistochemistry
(IHC) enzyme labeled technique is a two-step
indirect process , where the enzyme (peroxidase)
is conjugated to a secondary reagent (link-
Antibody), providing an additional step for
amplification of the antigen -antibody binding
event . Biotin-Streptavidin ~ amplified (B-SA)
system is one of the most common linkers used
in this method. Specific primary Ab will react
with its corresponding antigen in the tissue, and
then the biotin-labeled secondary antibody will
bind to that primary Ab. When the conjugate
(Streptavidin  bounded enzyme) is added, the
biotinylated Ab will form a complex with the
enzyme- conjugates streptavidin, and by adding
the chromogen substrate, a colorimetric reaction
will happen at the antigen binding site. The type
of the chromogenic substrate depends on the type
of the enzyme wused. Thus, DAB (3,3”
diaminobenzidine) substrate offers the greatest
sensitivity in the horseradish peroxidase enzyme
system as a colorimetric chromogen, and a
brownish  precipitate will form at the antigen
binding site".

Immunohistochemistry staining procedure
(Manufacturer’s data sheet): "The exact
procedures may vary from the datasheet as they
were modified to accomplish optimal results”:
1-Slide baking: the slides were placed in a vertical
position in the hot air oven at 60° C. overnight.

2- Deparaffinization / hydration: The slides were
sequentially immersed in the following solutions:
twice in xylene for 15 minutes each. (first xylene
jar was put in oven for 15 minutes before use to get
the same temperature of the backed slides in order
to avoid tissue damage).

3-Peroxidase block: The slides were immersed in
0.03 % hydrogen peroxide solution in a jar for 30
minutes. The slides then were removed , dipped in
distilled water followed by 1XPBS (pH 7.4) once,
then drained, wiped with absorbent wipes avoiding
the tissue and blotted gently.

4- Protein blocking reagent: After encircling
selected tissue sections within each slide from
below with a diamond pen, 30-50 pl of 1%
normal serum/PBS solution provided with the
staining kit was added to cover tissue sections after
carefully draining, blotting, and wiping the slides
around the s pecimens to keep the blocking
reagent within the prescribed area, then the slides
were incubated at the incubator set at 37°C for 30
minutes within the humid chamber. After that the
slides were gently rinsed with PBS for 5 minutes,
and drained gently.

5-Primary antibodies: After dropping off the
normal serum from the slides, primary antibodies
were applied for each section and the slides were
placed in a humid chamber overnight. Early in the
next day the slides rinsed gently with a stream of
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PBS, by immersing in the solution three times for 5
minutes each, then drained and blotted gently as
before.

6-Biotinylated secondary antibody: it was applied
on to the sections then the slides were placed in
the humid chamber for 30 minutes. After that,
they were rinsed and placed in PBS three times for
5 minutes. Also, excess buffer was drained and
blotted as before.

7-Detection solution (streptavidin-HRP reagent):
were applied covering the specimen and placed in
the humid chamber for 30 minutes. After that the
slides were rinsed and placed in PBS for 5 minute
then excess buffer was drained and blotted as
before.

8-The prepared chromogen solution (DAB) was
removed from the dark place where it was kept,
enough drops were applied to cover the sections,
and then they were kept in darkness within the
humid chamber for 3-5 minutes. After that the
slides were rinsed gently with tap water for 10
minutes.

9-The slides were bathed in Hematoxylin counter
stain for 1-2 minutes then they were rinsed with tap
water for 10 minutes.

10-Dehydration: the slides were dehydrated by
immersing them in ethanol and xylene containing
jars as follows:

® 70% ethanol for 3 minutes .

® 80% ethano 1 for 3 minutes .

® 90% ethanol for 3 minutes .

® 95 % ethanol for 3 minutes .

® Twice in absolute ethanol for 5 minutes each.
¢ Xylene for 5 minutes.

® Fresh xylene for 5 minutes

11-“One to two drops of Distyrene-Plasticizer-
Xylene DPX mounting medium were applied to

the xylene wet sections and covered with cover
slips gently to remove”.

12-Evaluation of immunohistochemistry

results:"Immunohistochemical  signal specificity
was demonstrated by the absence of
immunostaining in the negative control slides and
its presence in recommended positive controls. For
of syndecan-lprotein cells with clear brown
cytoplasmic  staining pattern were considered
positive ,and membranous. Immunohistochemical

stained oral lichen planus (OLP) sections were
studied by light microscope under 10Xobjective. In
each tissue section, five representative fields (areas
showed well preserved oral lichen planus (OLP)
islands in which the reaction was clearly positive)
were selected for syndecan-1protein
monoclonal antibodies immunostaining evaluation,
with an average of 1000 cell per case and 200
cells per field . Only the number of cells that were
positive for syndecan-1protein were quantified by
counting at least one thousand cells in
representative five fields at 40X objective in each

case. The extent of staining was scored using
the following scale: 0 = no staining (negative ),
1 =staining of 1-25% of cells (weak positive), 2 =
staining of 26-75% of tumor cells(moderate
positive), 3 =staining of 76-100% of tumor
cells(strong positive) (11).

Statistical analysis:

The studied parameters were scored and considered
as categorical data thus they presented as count and
percentage. The relationship between categories was
tested by Chi-square test. Spearman's rho correlation
was applied to assess the linear association
between syndecan-1 protein and oral lichen planus
(OLP) sections. The level of significance was 0.05
(two-sided) in all statistical testing (12).

RESULTS AND DISCUSSION
Immunohistochemical evaluation

Evaluation of

immunohistochemistry:
Positive syndecan-1protein immunostaining was
detected as brown cytoplasmic staining of the cells
(figure 1). Positive IHC expression was found in all
oral lichen planus (OLP)  cases as illustrated in

syndecan-1protein

table (1), which reveals that (3) cases (10.0%)
showed weak positive expression, (9) cases (30.0%)
showed moderate positive expression, and (18)
cases (60.0%) showed strong positive expression".

Figure (1): Positive brown cytoplasmic immunostaining of syndecan-
1 protein in in well differentiated oral lichen planus (OLP) cases.
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Table (1): syndecan-1protein THC expression in oral
lichen planus (OLP) cases

syndecan-1protein score* No. %
1 3 10

2 9 30

3 18 60

Total 30 100

*1 (weak expression ), 2(moderate expression ),
3(strong expression)

According to chi-square test , the results of this
study showed statistically = non-significant
correlation regarding syndecan-1protein
expression in relation to the age (p-value=0.181)
and sex (p-value=0.276) ,and  showed
statistically significant correlation  regarding
syndecan-1protein ~ expression in relation to
the cell site (p-value=0.015) and clinical
presentation (p-value=0.003.
In present study: Clinicopathological finding
(63.3%) (19 cases) of oral lichen planus (OLP)
cases were above 50 years old with an age ranged
(32-75) years and mean age (53.5).These result
were agree  with (2,13). Another study
demonstrated an age were above 40 years (4). The
association  of oral lichen planus (OLP)
development with aging could be explained by the
prolonged exposure to radiation, viruses and
chemical (8). In addition, impaired immune
system due to senescent decline in the immune
surveillance that may lead to the accumulation of
cellular DNA mutations which could be a
significant factor in cancer development may be
one explanation (13,14). Furthermore among
known risk factors, aging appears to have a great
association with oral lichen planus (OLP), since it
causes cellular dysregulation through the alteration
in cell growth and suppressor genes (1,15).
Regarding the sex distribution of the study samples,
17 cases (56.7%) were males and 13cases (43.3%)
were females. with a male/female about 1.3:1
This result was in agreement with previous
studies (3,7,15,16). In other part of the world (17)
reported similar findings. However, the disparity in
the male: female ratio “has become less eprofound
over the past half century and ethis shift has been
attributed to an increase in esmoking and alcohol
consumption by women (6). In addition, the stress
and increasing number of females working in
factories could be additional factors" (5-9)”.
Regarding site distribution of the oral lichen planus
(OLP), the tongue represented the  most
predominant site, this was in agreement with the
results of previous studies (16,18,19) and disagreed
with other studies (6,20) that had demonstrated
buccal mucosa as the most predominant site.
Furthermore (8), who reported the lower lip
represents the most common site. Similar studies in
the world are in agreement with present study
(20,21). The most predominant clinical presentation
recorded in this study was Endophytic(ulcer)
clinical feature (63.3%) 19 cases followed by

Exophytic mass which (36.7%) 11 cases. This
finding was in accordance with previous
studies" (22.23).

"These differences may be attributed to the fact that
the current study and some of the others are not an
epidemiological type of studies, hence the limited
number of cases preclude for definitive clinical
findings.

Regarding tumor stage ,the preponderance of
tumors stage presented were stage IV (33.3%) 10
cases, this is in agreement previous studies"(20,21).
"The results of this study showed positive
syndecan-1 protein expression in all oral lichen
planus (OLP) cases with (60.0%) of cases showed
strong positive score. The present finding was in
agreement with previous reports (22-25). This
suggested that syndecan-1 protein may be involved
in mitoses seen in squamous cells of oral squamous
cell carcinoma (26). It has been demonstrated that
syndecan-1 protein promotes the production of
cancer cell proteinases and enhances their invasive
ability. Is to be expected that syndecan-1 protein
produced by cancer cells activates the cancer cells
themselves and/or the fibroblasts for the invasion
and growth of the cancer (27). Many evidences
demonstrated that syndecan-1 protein pathway
contributes to the redundancy observed in oral
lichen planus (OLP), and could function as a
growth factor on the oral lichen planus (OLP) in a
paracrine /  autocrine  fashion, activating
intracellular pathways and ultimately leading cells
to proliferate, avoid apoptosis or become
insensitive" 2. "Immunohistochemical
examination of syndecan-1 protein expression
showed that neutralization treatment with  anti-
syndecan-1 protein accumulated around oral lichen
planus (OLP) cells. Also this indicate that
syndecan-1 protein produced by cancer cells
promotes their own invasion in an autocrine
fashion, and simultaneously promotes the
proliferation of surrounding fibroblasts in paracrine
fashion ; thus, oral lichen planus (OLP) cells with
higher invasion potential showed higher syndecan-1
protein expression, that imply the level of
syndecan-1 protein expression is an indicator of
degree of lichen planus (OLP) malignancy" (28).

Correlation of syndecan-1 protein expression
with Clinicopathological parameters:

"Regarding the age and sex, this study revealed
statistically non-significant difference in syndecan-
1 protein expression neither among two age groups
(more than 50 and less than 50 years) nor among
males and females. These finding were in
agreement with previous reports concerning lichen
planus (OLP) (29). Concerning lichen planus
(OLP), and clinical presentation this study showed
a statistically significant differences in syndecan-1
protein expression among different lichen planus
(OLP) sites (p-value=0.015), clinical presentation
(p-value=0.003). this finding disagrees with
previous report regarding lichen planus (OLP) (30).
These variations in results regarding syndecan-1
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expression correlation with lichen planus (OLP) site
may be due to the limitation in sample size.
Although several studies in human lichen planus
(OLP) showed syndecan-1 over expression
however, only few data exist regarding possible
correlation with clinicopathological data in lichen
planus" (OLP) (31).
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Immuno-histochemical study of transforming growth factor Beta TGF- 3 in

fibroadenoma and malignant breast cancer sections
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ABSTRACT

Immuno-histochemical is a technique based on work accomplished with antibodies that recognize the target
protein and the results expressed by staining. When the specify of antibodies are strong, the specific antibody will
bind only to the target of interest in the cells tissue section. Expression of TGF-f was positively appeared in the
nucleus of the cells and easily detected by different techniques spatially IHC. Depending on the scoring system
used for the TGF-p, the expression based on different parameters; the first: intensity of the staining of the nucleus
and the second based on a percentage of the tumor cells are given positive expression. The intensity of the
cytoplasm of the stained cells will be negative if there is no expression. The IHC study for the TGF-f expression
of the revealed that TGF-B, positive expression was found in 21 (67.7%) out of 31 cases, while 10 (32.2%) cases
were not expressed or negative cases. In the 19 Fibroadenoma cases, 6 (31.5%) were positively expressed, while
13 (68.4%) cases were not expressed, so there was a clear strong difference based on the probability value (P-
value P <0.001) between the expression of TGF-f in the malignant and the benign cases used as cases for
comparison Malignant Breast Cancer studied statically the results show there was a high patent relationship
between Malignant Breast Cancer sections and TGF-B expression (p 0.001), and also no significant correlation
between TGF-B expression and fibroadenoma section (p 0.001).

Keywords: TGF-B, Breast Cancer, Immunohistochemistry
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INTRODUCTION

The biological technique combining between
immunology and histochemistry is called
Immunohistochemistry (IHC) and it is a method for
presence and location evaluation in the studied
section of tissue (1). At the same time, IHC is a
sensitive quantitatively technique when compared
with immunoassays such as western blotting. The
most benefits which represented by IHC is that it
enables the researchers of processes in the context
of intact studied tissue, second it's important for
detection the progression and diseases treatment
such as fibroadenoma and Malignant breast cancer
BC. The interaction between (antibody-antigen)
may be visualized using either chromogenic
detection in vitro study when the enzyme
conjugated to the antibody the product of this
conjugation represented by colored precipitate at the
protein location. Fibroadenoma benign breast cancer
an absolute or relative increase in Transforming
Growth Factor Beta TGF- B activity is thought to
play an important strong role in its development and
sometimes may appear with fibrocystic changes
(fibroadenosis). Most breast malignancies originate
in the terminal ductal lobular unit (TDLU) (2).
Thus, the interaction between the tumor and the host
may be adversely affected by increased TGF B, both
by reducing the ability of the patient to tolerate
therapy and by compromising the efficiency of
immune system response in most of the patients to
the tumor presence. This implies that reducing the
circulating levels of TGF-f, B in breast cancer
patients may improve tumor therapy (3-5). TGF-B
may also play an important role in development and
control the mammals cells through cell adhesion
regulating and formation of Extracellular
matrix (ECM) during the process
of palate development in this tissue; Breast tissue is
one of the tissues that express TGF-f in significant
levels (6). To achieve the aim of this study, steps
were followed: Collection  samples of
Fibroadenoma and Malignant Breast Cancer
Sections collected from Madinat Al Tib Teaching
Hospitals and study TGF- B marker expression in
each breast cancer samples and study the correlation
between them.

MATERIALS AND METHODS

Patients:

Thirty-one blocks samples were collected from BC
women patients, age ranging from 18 to 62 years
and to whom either mastectomy or lumpectomy was
done and attended to the Teaching Laboratories that
belongs to the Baghdad Teaching Hospital, were
collected during the January 2016 to June 2016.The
personal history and the record for each patient were
obtained, which included: age and the pathological
data, including histologic tumor grade and stage,
were obtained from the pathological reports of the
patients and confirmed by an experienced

pathologist. Thirty-one cases of the invasive ductal
type as confirmed by the histopathological reports
and examinations by a pathologist for
histopathological diagnosis and determining the
degree of differentiation of the tumor. The Benign
Breast lesions included nineteen paraftin-embedded
tissue blocks of fibroadenoma. Positive controls
were obtained according to antibodies manufacturer.
For TGF- B monoclonal antibody one tissue block
of normal tonsil was used.

Tissue  preparation and  estimation of
transforming growth factor TGF-f by using
immunohistochemical technique:

It was performed by immunohistochemistry based
on manufacturer’s data sheet (7):

1-priciples of test:

The advantage offered by a micro-polymer detection
system over an ABC based detection system is that
it is biotin-free (ideal for studying tissue rich in
endogenous biotin e.g. kidney or brain tissue). In
addition, the use of a micro polymer detection
system is advantageous over a polymer detection
system as a smaller detection complex is formed
rather than a polymer backbone aiding better tissue
penetration (8).

2- Preparation of the reagents:

Preparation of Anti- TGF-p antibodies: The
Optimal antibodies diluent 1:100 concentration may
vary depending on specimen and preparation
method, thus optimization had been done.

Substrate chromogen solution: Dab chromogen
was added to Substrate buffer in a ratio: (2:100 v/v)
by using graduated test tube provided by the
manufacturer. The prepared substrate chromogen
solution stored in dark place at 2-8°C. The substrate
must be mixed well before use.

Protein-block buffer: Fifty ul of 20X concentrated
protein block buffer was diluted with deionized
water to the final volume of 1000 pl. The resulting
1-X protein-block buffer concentration was ready to
use and the remaining solution was stored at 4° C.
Phosphate buffer saline: PBS prepared in section
(2.2.2.1: 1V) was dissolved in distilled water in a
ratio 1:10 v/v.

Ethanol and preparation of tissue sections: To
prepare 90% alcohol, 90 ml absolute alcohol was
mixed with 5 ml D.W, the volume was completed to
100 ml in a volumetric flask. To prepare 70%
alcohol 70 ml absolute alcohol was mixed with 25
ml D.W, the volume was completed to 100 ml in a
volumetric flask. And to prepare 50% of alcohol, 50
ml absolute alcohol was mixed with 45 ml D.W, the
volume was completed to 100 ml in a volumetric
flask.

3- Procedure:

The exact procedures of immunohistochemistry may
vary from the datasheet as they were modified to
accomplish optimal results:
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1) Slide baking: prepared slides were placed in a
vertical position over night in a drying incubator
(hot air incubator) at 80°C for 70 minutes.

2) Deparaffinizing tissue sections: Backed slides
were immersed sequentially at room temperature.

3) 40ul of primary antibody was placed onto the
tissue section and incubated for 30 minutes at 37°C
in a humid chamber. The slides were drained and
blotted gently and then transferred to a refrigerator
for 24 hours. The slides were placed in washing
buffer bath for 5 minutes, drained and blotted
gently.

4) 20 pl of the (secondary antibody) was applied
onto the sections, the slides were placed in a humid
chamber and incubated at 37°C for 10 minutes,
rinsed and placed in washing buffer bath as before,
excess buffer drained and blotted gently.

5) DAB Chromogen was added to DAB Substrate
(2:100 v/v) then mixed by swirling, and then applied
to the tissue and incubated for 1-10 minutes, then
rinsed 4 times in buffer.

6) Counter-stain: Hematoxylin stain was filtered
before use; the slides were immersed in a bath of
Mayer's Hematoxylin for 1 minute. Slides were
washed three times in distilled water, 1 minute each;
then drained and blotted gently.

7) Dehydration was done by placing the prepared
slides in the serial different solutions.

8) A drop of DPX mounting medium was applied to
the xylene wet sections and covered with coverslips
gently to remove excess and air bubbles then left to
dry overnight (9).

4- Evaluation of immunostaining for TGF-§
expression:

The expression of TGF-f protein was measured by
counting the number of positive cells with brown
(DAB) cytoplasmic staining under light microscopy
X40. For the evaluation of TGF-B expression,
immunostaining was assessed semiquantitatively
using a scoring system for both intensity and extent
of staining (10), as shown in table (1).

Table (1): Quantitative scoring system for TGF-§
Immunostaining (10)

TGF-p Score Intensity csetl?suz‘e’/(:)
Negative 0 No staining <10
1 Weak 10-30
Positive 2 Moderate 31-50
3 Strong >50

Statistical analysis:

The Statistical Analysis assessed by analysis of
variance (ANOVA) using SAS computer program
version 7.5. Differences in the value of probability
equal or less than 0.05 and 0.001 (11).

RESULTS AND DISCUSSION

IHC Results:

In our study immunohistochemical techniques were
used to detect the protein expression of TGF-B
among the Iraqi Fibroadenoma and Malignant
Breast Cancer Sections breast tissues. Expression of
TGF-B was displaying in the nucleus of the cells and
the detection based on a scoring system of IHC
technique using the TGF-f, the parameters used in
the study first the intensity of the cytoplasm staining
the second parameter based on a percentage of the
staining nucleus of tumor cells. if there is no
intensity of the cells the result considers will be
negative expression. The IHC study for the TGF-B
expression of the revealed that TGF-B, positive
expression was found in 21 (67.7%) out of 31 cases,
while 10 (32.2%) cases were not expressed or
negative cases. In the 19 Fibroadenoma cases, 6
(31.5%) were positively expressed, while 13
(68.4%) cases were not expressed, so there was a
highly significant difference (P value P <0.001)
between the expression of TGF-B in the malignant
and the benign cases used as cases for comparison.
These results are shown in the table (2). Figure (1)
shows the expression of TGF-B in the nucleus of
ductal carcinoma stained by IHC, brown stained
nucleus indicated positive nucleus expression and
blue stained nucleus indicated no expression for
TGF-p in these cells.
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Table (2): A semiquantitative scoring system for TGF-p expression IHC in fibroadenoma and malignant breast cancer
sections tissue

Total
Score group 0 +1 2 +3 +4 positive
out of (50)
13(68.42%) 0 1(5.26%) | 3(15.78%) | 2 (10.52%) | 6(31.5%)
out of (19)

Fibroadenoma A 0%) C C C
B

1032.25%) | 0 | 2(6.45%) | 3 (9.67%) | 16(51.61%) | 21(67.7%)
A (0%) C C A out of (31)
B

Malignant
Breast Cancer

***P <(.001
Difference letters mean the presence of significant difference.
Same letters mean there is no significant difference

Figure (1): Immunohistochemical staining in breast cancer sections. immunostaining by peroxidase/ DAB (brown)
counterstained with haematoxylin (blue), (A) Low positive TGF-p expression in Fibroadenoma section (400X), (B) , (C)
expression of TGF-f in Malignant Breast Cancer (400X)

Any cancerous cell in malignant breast carcinomas
needs an important factor for development: nutrition
through vascular system and oxygen in order to set
metastases (12). The immune marker TGF-B work
as a promoter for tumor angiogenesis in the tissue of
breast carcinoma which is necessary for the tumor
vasculature development (13). It has been confirmed

by other studies which have to focus in determining
the expression level of TGF-B marker which in
correlation with angiogenesis and development of
cancer (14) that leading to understanding the
putative role of TGF-B in tumor and progression in
many different cancers (15). Excessive proliferation
and histopathological basis of tumor angiogenesis
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caused by over-expression in factors pro-angiogenic
of the malignant breast carcinoma (16) the
mechanism of some tumor cell survival inhibition
may result from angiogenic molecules, such as
TGF-B and TGF-BR, which act through the
mechanism by: exhibit direct signals and result in
apoptosis (17, 18). TGF-B may play a crucial role in
the promotion of angiogenesis in human breast
cancer and analyzing gene expression of two known
angiogenic factors in samples of breast carcinoma
and benign tissues, TGF-B was the only one
preferentially expressed in the carcinomas. Up-
regulation of TGF-B expression has been reported
in a variety of malignant human tumors (19).

Our results demonstrate that these significant
association between TGF-B level and breast cancer
agree with the study of (20), who clearly indicated
that this overexpression of TGF-B of breast cancer
patients.This result was similar to the study
presented (21) as they showed 70% of breast cancer
patients  were  positive for TGF-B by
immunohistochemistry. Our data indicate that TGF-
B expression in breast cancer is higher than in
Malignant Breast Cancer lesion.

Statistical correlations of all IHC sections:
Pearson's correlation between two variables is
defined as the covariance of the two variables
divided by the product of their standard deviations.
Our results clarified the mode of correlations
between the expression of TGF-B and type of
breast cancer sections, TGF-B marker in the
fibroadenoma group and Malignant Breast Cancer
studied statically according to the Pearson
correlation as shown in the table (3). There was a
significant correlation between Malignant Breast
Cancer sections and TGF-B expression (p >0.001),
and also no significant correlation between TGF-B
expression and fibroadenoma  section (p>
0.001).While the correlation between these sections
group statistical analysis appears the significant
relationship.

Table (3): the correlations between the TGF-B marker
in the Fibroadenoma and Malignant Breast Cancer

group.
Malignant
Rlarey Fibroadenoma [Efesi
Cancer
Pearson 0.034 0.325
Correlation
TGF-B Sig. (2- 0.012 0.001
tailed)
No. 32 32
Pearson 0.325 0.905
Correlation
TGF-B Sig. (2- 0.001 0.194
tailed)
No. 25 25

**EP <0.001

In the present study, there was a significant
association between TGF-B monoclonal antibody
and Malignant Breast Cancer expression. These

results are in accordance with other studies that
elevated and show a significant correlation between
these markers in cancer patients (22-24).

CONCLUSIONS

Our study shows that expression of TGF-B is
mediated by substrates as a source of its precursors
in Malignant Breast Cancer which shows strong
nucleus expression and significant correlation.
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ABSTRACT

The adrenal glands are complex endocrine glands regulating some physiological and functional process in the
body .the present study was conducted on the 10 healthy from two sex of local Iraqi Goats. The adrenal glands
were collected and fixed by 10% neutrat formalin the section of 3-5mm thicknesses were stained by Hematoxylin
and Eosine stain (H&E), periodic acid Schiff stain, Mallory phosphogunstic hematoxylin method and alcin blue 2-
S-priodic acid Schiff for mucosubstance and polysaccharide.

Histological study showed the adrenal glands surround by collagen fibers connective tissue capsule also the gland
composed of two parts the cortex are represent large parts which contain three zone, glomerula , fasiculata and
reticular zone. The medulla is small part consist of two cellular zone around the center vein also the adrenal
medulla contain the multi blood sinusoidal which present among cells.

Histochmical study investigated present collagen fibers in capsule of adrenal gland also in the peranchyma when
stained by Mallory phosphogunstic hematoxylin method. the study observed positive reaction for distribution
charbohydrats in the all parts of gland also appeared present polysccharide on mucosubstain in the parts of glands.

Keywords: adrenal gland, Mallory phosphogunstic hematoxylin, local goats
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INTRODUCTION

The adrenal gland plays an important role for
maintains  of  electrolyte  concentration  in
intercellular fluid, also regulate carbohydrate
metabolism and has an masculinizing effect as
testosterone (1). The adrenal gland of animals are
pair of endocrine glands composed of two different
tissues which differs in structure and function (2).
The adrenal gland surrounded by connective tissue
capsule (3,4).

The cortex is derived from the mesoderm while
medulla is derived from ectoderm (5) .the adult
adrenal cortex composed of three zones with the
zone fasciculate as largest zone. The glomerulus
zone cell were arranged in oval clusters while the
cells of zone fasciculate were arranged in cord —like
pattern running towards the medulla, the reticular
zone cells arranged in oval cluster (6-8) when
studies on adrenal gland of goats (capra hircus),
African gait rat and horse respectively.

The modularly cells of adrenal medulla of horse are
polygonal in shape with brown grown granules in
cytoplasm (9).

In sheep, (10) described the chromaffin cells in
sheep as columnar cells while in other animals
polygonal and the vein in medullary is devoid of
smooth muscle fibers in the wall. In camel (11)
demonstrated that the medullary cells of the adrenal
medulla present in the form of oval groups formed
with cuboidal cells. Because few studies on adrenal
gland in Iraqi on goats, we worked the done.

The aim of present study was to provide information
of the histological and histochemical features of
adrenal gland of Iraqi local goats (Capra Aegagrus).

MATERIALS AND METHODS

Ten adrenal glands of both sexes of goat were
collected from Basra abattoirs after examined from
any infection. The specimens of adrenal gland kept
in 10% formalin for 72 hours. The specimens after
fixation put in graded alcohol series, clearing with
xylene and embedding was done by paraffin wax
with melting point 58-60c and other histological
technique ,the slide staining with some stains: 1-
hematoxylin&eosin is routine stain 2-periodic acid
Schiff for distribution of carbohydrate 3-alcin blue
2.5-priodic acid for mucososubstance and
polysaccharide 4-mallory phosphogunstic
hematoxylin method for collagen fibers and anther
contains of gland .the slide examined and photo by
the Olympus microscope (12,13).

RESULTS

Histological study:

The adrenal glands in local Iraqi Goats composite of
two parts , cortex which largest part then the other
part called medulla, also the histological study
observe the glands were enclosed by the capsule
(figures 1 and 2).

Figure (1): Cross section in adrenal gland showing (A)
capsule (B) cortex (C) medulla H&E 4X

Figure (2): Cross section in adrenal gland (A) capsule
(B) cortex (C) medulla H&E 10X

This study showed the capsule consist of one layer
from collagen fibers connective tissue and protected
thick trabuculae in to the gland tissue cortex and
even to the medulla (figures 2 and 3). the study
appeared the cortex has three zone, zona
glomerulosa, zona fasiculata and zona reticular
respectively (figure 1).

Figure (3): Cross section in adrenal gland showing (A)
capsule (B) trabeculae H&E 100 X
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a-zona glomerulosa:

The outer zone of cortex located underneath of
capsule ,which characterized by irregular cluster of
cuboidal cells ,the nuclei is centrally placed oval to
round shape and large amount of cytoplasm (figures
4 and 5).

Figure (4): Cross section in adrenal gland showing
(A)zona glomerulosa H&E 10 X

Figure (5): Cross section in adrenal gland showing (A)
zona glomerulosa H&E 10X

b-zona fasiculata:

It is widest and extended to occupy a large area of
cortex which situated between zona glomerulosa
and zona reticular. The cell in this zone arranged by
redialing columns and cuboidal shape with large
centrally nuclei and this zone contain some
sinusoid vessels (figures 5 and 6).

Figure (6): Cross section in adrenal showing (A) zona
fasciculata H&E40X

c-zona reticular:

The zona reticular was innermost zone of cortex .the
cell arranged anastomosing cords were contrast to
zona fasiculata is arranged to form columns (figures
7 and 8).

Figure (7): Cross section in adrenal gland showing (A)
zona reticularis H&E 10 X

Figure (8): Cross section in adrenal gland
Showing (A) zona reticularis H&E 40 X
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Medulla:

The adrenal medulla of local Iraqi Goat is smaller
than adrenal cortex.it consisted of two distinguish
cellular zone on outer zone and on inner zone
around the center vein.in outer zone the vesicular
nucleus was found towered the apical portion while
in inner zone the cells polyhedral shape with the
nucleus located towards the center of cell.

The adrenal medulla is contain large amount of
blood sinusoidal among the cells (figures 9 and 10).

Figure (11): Cross section in adrenal gland showing
distribution of carbohydrate in capsule and cortex
PAS stain 10 X

Figure (9): Cross section in adrenal gland showing (A)
zona reticularis (B) medulla (C)vein H&E 10 X

Figure (12): Cross section in adrenal gland showing
distribution of carbohydrate in medulla PAS stain 10X

Figure (10): Cross section in adrenal gland showing
(CV) center vein (B) medulla H&E 100 X

Histochemical Study:

The present study appeared the positive reaction for
distribution of carbohydrate in the capsule, cortex,
medulla of adrenal glands when staining with
periodic acid Schiff's stain (figures 11 and 12). In
addition, study showed the present the collagen
fibers connective tissue in capsule and parenchyma
of glands and trabecular when dyed by Mallory
phosphogunstic ~ hematoxylin  method, where
collagens fibers showed red while anther contains of
gland blue (figures 14 and 15).

Figure (13): Cross section in adrenal gland showing
distribution of collagen fibers in (A)capsule (B)cortex
Mallory stain 10 X
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Figure (14): Cross section in adrenal gland showing
distribution collagen fibers in (A) medulla Mallory stain
10X

The results showed positive for polysaccharides and
neutral mucous substances when staining by alcin
blue 2.5priodic acid Schiff where the tissues of
glands appear magenta to red colure (figures 15,16).

Figure (15): Cross section in adrenal gland showing
positive for polysaccharides & neutral mucous
substances in all tissues Alcin blue & periodic acid
Schiff stain 4 X

Figure (16): Cross section in adrenal gland showing

positive for polysaccharides & neutral mucous substances

in cortex Alcin blue & periodic acid Schiff stain 40X

DISCUSSION

The present study of adrenal glands in local Iraqi
Goat showed the glands enclosed by collagen fibers
connective tissue which trabecular extend in to
parenchyma. These results agreed with (14-16) on
the adrenal glands of sheep, bufflo and horse.

The parenchyma tissue of adrenal gland was clearly
composed of two parts, cortex which represents the
large part while the medulla was the small part ,the
cortex was further subdivided in to three zones ,
zona gromulosa , zona fascieulata and zona reticular
as also reported in different domestic animals (2,7)
on fetal and adult adrenal glands in KANO BROW
Goats . The zona glomerulosa lay next to the
capsule and irregulars cluster of cuboidal cells and
centrally nucleus with large amount cytoplasm.
These results are similar with those concluded by
(15, 17, 18) on buffalo and sheep.

The zona fasiculata reveled the occupy a large area
of cortex ,the cells of this zone arranged by radiating
columns and cuboid shape and contain some
sinusoidal vessels .this study accordance with (7,19)
for adrenal gland of Brown Goats.

Reticularise zone observed innermost of cortex near
medulla the cells arranged in form of columns and
cuboidal shape .this result similar with (15,18), for
adrenal gland in sheep and adrenal cortex of black
Bengal goat respectively, but differed with (16) , on
adrenal gland on buffalo where the zone irregular
arranged of cells.

The medulla showed represent small part of adrenal
gland in local Iraqi Goats ,the cell observed
arranged around the center vein and the medulla
contains the a large amount of blood sinusoidal
.these result agreement with(15,20), for the adrenal
medulla in camel, sheeps, goats sequentially. The
histochemical study noticed the gland is positive
reaction for carbohydrate distribution in all part of
glands this result reported by (20,21).

As wall as the study appeared present collagen
fibers connective tissue in capsule and parenchyma
of gland and project trobeculae ,this corresponds
with (15) on sheep adrenal gland as well as with
(22) for medullar adrenal gland of camel. The
present study appeared the positive reaction for
polysaccharide and mucosubstances in the all-region
of adrenal glands (capsule, cortex and medulla) this
study was resemble with (20) for adrenal gland in
cross Breed Goat and with (23) for adrenal gland of
Goat.
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ABSTRACT

Six soil Samples were selected and divided into two groups. First group included three samples polluted by crude
oil , and second group of soil collocted from study sites. To study concentrations of some hary metals in polluted
and un polluted soil The Sample prepared to determined the fohowea Standerd method using (AAS) (Atomic
Absorplion spectroscopy) .The rest showeel high concenlration of pb in and site no Kasic area with conenlration
reashed (158.74) pmm comparel with other sites under study while recodel (Li) high concentration all of polluted
sites compareel with in un pollted soil for all anpollted sitas under stady.The statistical analysis showed significant
differnces between the concentrations of heavy metels and sites.
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Changes in some physiological characteristics of leaves of seven trees species in
Baghdad City in response to air pollution

Israa M. Jasim (1), Abdul-Hameed M. J. Al- Obaidy (2) and Abdul- Rahman Al-
Kubaisi (1)

(1) Dept. of Biology/ College of Sciences for Women / University of Baghdad (2) Environmental
Research Centre / University of Technology/ Baghdad / Republic of Iraq

ABSTRACT

The concentration of different photosynthesis dyes chlorophylls and carotenes and proline amino acid were
estimated in the leaves of seven species of trees exposed to air pollution caused by vehicle exhaust emissions and
other sources in Baghdad City. These seven genera are of economic, environmental and aesthetic importance;
(Olea europaea L.) , (Ziziphus spina-Christi (L.) Desf.) , (Conocarpus lancifolius, Engl) , (Albizia lebbeck L.
Benth ), (Eucalyptus camaldulensis, Dehnh ), (Clerodendron inermis (L.) Gaerth) and ( Dodonaea viscosa Jacq).
The results of the present study showed that the measured air pollutants; SO,, NO, ,TSP and RSPM recorded high
values in the contaminated sites when compared with their values in control site. The results also showed a clear
variation of the physiological parameters measured values in the selected tree samples between the contaminated
sites and control site, giving evidence that some of these trees have tolerance potential to air pollution such as O.
europaea , C. lancifolius and A. lebbeck ,unlike Z. spina-christi , E. camaldulensisas , C. inermis and D. viscosa
that can be described as sensitive to air pollution, because they recorded lower physiological values in
contaminated sites than control site.
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