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Abstract

Study summary: The study aimed to identify the level of time management application in Libyan pilot institutions through
the following dimensions (time planning, time management, time directing, and time control), as well as knowing the
differences between the participants' responses about the level of time management application due to demographic
variables, and be The study population consisted of all employees in the management of Benina International Airport -
Benghazi, who numbered (92) employees. The study followed the case study approach, and a questionnaire was used to
collect the data of the initial study and analyze it using the (SPSS) program. There are no differences in the answers of the
respondents working at Benina International Airport - Benghazi due to the variable (gender, age, educational level, length
of service). The study also provided a set of recommendations that it is hoped that its followers will be followed to
strengthen the time management system in the institution under study.

Keywords: Time Management, Benina International Airport - Benghazi.
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Abstract

The study aimed to define the influencing factors in the effectiveness of government audit issued by the Institute of Internal
Auditors (I1A), and to find out the availability of these factors in the external audit practiced by the Libyan Audit Bureau.
The study relied on the analytical descriptive approach, a questionnaire was designed and distributed to a sample of 94
external auditors at the Libyan Audit Bureau, in using the descriptive statistics and the One Sample T-Test for analyzing
the collected primary data.

The results of the study showed that the influencing factors in the effectiveness of the government audit issued by (11A) are
available in the external auditing practiced by the Libyan Audit Bureau in varying degrees. The objective staff was the most
influencing factor available at a very high degree, followed respectively by the unrestricted access, the competent staff,
adherence to the professional audit standards, the formal mandate, the organizational independence, and the competent
leadership all of these factors were available at high degrees, while the sufficient funding and the stakeholder support were
the least influencing factors available and at a moderate degree.

The study recommended the necessity for providing sufficient funding for the Libyan Audit Bureau to perform its tasks in
better way, and work to provide Stakeholder support to increase its controlling efficiency. The study also recommended
spreading public awareness of the importance of the controlling role of the Bureau in order to preserve the public money
and combating the corruption.

Keywords: External Government Audit, Libyan Audit Bureau, Institute Of Internal Auditors (11A).
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Abstract

The aim of this study is to identify the importance of the auditor's professional specialization in auditing a specific activity
or sector, as well as to identify its role and contribution to improving the level of disclosure in financial reports. To achieve
these aims, the study adopted the deductive-inductive approach, and used an electronic questionnaire addressed to (86)
Libyan auditors. The questionnaires were analyzed using descriptive statistical analysis. The study concluded that there is
importance to the professional specialization of the auditor in a specific activity or sector, and that the professional
specialization of the auditor contributes to improving the level of disclosure in the financial reports from the point of view
of the Libyan auditors.. The study recommended conducting more studies on the importance of specialization in order to
highlight the important role it plays in supporting the auditing profession by raising the knowledge level of auditors, and for
the Libyan syndicate of Libyan Auditors and Accountants, in coordination with government agencies, to set rules and
standards that regulate the auditing profession in the Libyan state in accordance with the development in global economies,
which contributes to improving the quality of work submitted by practitioners of this profession. The study also
recommended the auditors to adopt a strategy of professional specialization in their work, which reflects positively on the
quality of the audit process. This study was limited to knowing the role of professional specialization in improving the level
of disclosure in financial reports.

Keywords: The Auditor's Professional Specialization, The Disclosure In Financial Reports.
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Abstract

The study aims to identify the disclosure of financial and operational risks in Libyan commercial banks, and in order to
achieve this, the researchers formulated an indicator to measure the level of disclosure through previous studies, and the
study adopted the descriptive analysis approach. This study was applied to nine commercial banks in Libya, where the
measurement period included a Four years from 2014 to 2017, through the method of content analysis of the annual reports
published by banks, To achieve the objectives of the research, the level of risk disclosure was measured using an indicator
to know the percentage of commitment to disclosure through Basel recommendations for measuring financial risks (return
on equity - return on assets - liquidity risk - credit risk - capital adequacy risk) and also using the operational risk
measurement indicator that was recommended It has Basel (basic indicator method - modular (normative) method -
advanced standard method) and the ratio of Basel requirements (capital requirements - liquidity requirements - leverage
ratio - future credit losses).

The study concluded that the level of disclosure of financial and operational risks in the annual reports of commercial
banks reached (5.51%), which is very weak, And that the banks did not address the directives and recommendations of
Basel 2 or 3 in one of the pillars of Basel on disclosure and transparency, how to manage risks, and learn about methods of
measuring them.

The study recommended the need to expand the levels of disclosure of financial and operational risks in the annual reports,
and that Basel requirements are receiving increased attention and awareness of their importance, and conducting more
accounting research on the disclosure of financial and operational risks in the annual reports.

Keywords: Risk Disclosure, Financial and Operational Risks, Basel Accord.
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Abstract

This study aims to identify the determents of capital structure represented in the independent variables: project size, fixed
assets, profitability, growth and their impact on the financing behaviour of the small Libyan enterprises measured by: total
debt, long-term debt, short-term debt. The study sample consists of 31 small firms, and the data is analysed for the period
2015-2017, using statistical tools of correlation coefficient, regression, and variance analysis.

The results of the study shows an effect of the characteristics of enterprises on the capital structure (total debt and short-
term debt), and the study concluded that both the firm size and fixed assets have the most impact on the total debt, and that
the firm size has a direct effect on short-term debt. Fixed assets have a direct effect on long-term debt. Moreover, the study
concluded that the Pecking-order theory is the most among the capital structure theories to interpret and explain the
financing behavior of the Libyan small enterprises.

Keywords: Capital Structure, Financing Behaviour, Libya.
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saill (1 0.459 oy Bl e (e o) G Al asall ol yiiall
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sl JGgd) Ao A Gailadl) Ji paadt asdall Jaddl laady) 1(5) Je
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u\)MLJo)wu.SAJdA\J\ AJA_sASu).\.\J\.JLmL\AuL}.AJ\dS.\QJ\
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gasall Ay sina LA o Jsand) (e Jaadl LS a5 s o sl
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hsaill ISl e Tt Cam s Ll Al ) ol il o ny
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218 jpm Byl ¢ soal) (g 5 A e 3l s

L J a5l 3 ol s of Leale Janial) gl & g kil
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el s A a1 g Al 19 I3 Ala) A8De 35 55
sae ) Aalud) A8 g la ) oSar JaY) Alsha sl Lalia L el
8 o) e 85 B e 0558 () (Haa] ) 1o
N ALYL Jsal Ga ) @i Y A Jlad (g ssile a5 daY)
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A J ) o Adaa¥) A8 W (19:2016 «Jaelan)) (i jial)
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L0 Al 5o Y ALYl el il od s Jhe 1) (2014)
O IS A 50 cilia i Laly oy sie 00 6 Jad ¥ L) Y1 (2006)
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JaY AL gh ¢y ganl) JaY) 3yl o guat) Gsall Maa)
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Alaiay) dadl) Allaiay) Aagdl) Allaiay) dagsl) 5
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(R) Byl Jualae e 0 (7) Jsaad) (o gty (L) Ay sha ()
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Abstract

This study aimed to evaluate the germination of seeds of onion Allium cepa and Arugula Eruca Sativa plants in an
environment contaminated with dry household battery wastes, by irrigating the seeds of the studied plants with different
concentrations of soil extracts and battery wastes, control (distilled water), 0 (soil extract), 5, 10, 15%. The results showed
that there were no significant differences for the effect of irrigation with battery wastes on the percentage of germination of
arugula seeds. Moreover, all treatments reached a percentage of 100% germination seventh day of growth, addition very
high significant differences found at the level of 0.05% on the germination of onion seeds. The treatments also caused to
decrease the growth of seedlings in the early stages of germination then their growth increased in both plants by increasing
the concentrations of the treatments. The highest values were for the root 1.9, 13.9 cm and for the plume 37, 67 cm for the
arugula and onion plants, respectively, which indicates the ability of the two plants to germination in environments
contaminated with battery wastes and its content of heavy elements, and the possibility of absorption and transmission to
the consumer organisms.

Keywords: Wastes, Dry Household Battery, Germination, Onion (Allium Cepa), Arugula (Eruca Sativa).
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Abstract

Twenty-five samples were collected at 30 cm intervals from the studied cored interval within the limestone unit (All)
reported at IODP Site U1376 on Burton Guyot. The purpose of this research is to examine and identify the coral and algae
suites in the studied core concerning sea level fluctuation during the Eocene time. This reef is isolated by being between
two volcanic units in the Southwest Pacific Ocean. Eleven biofacies units have been established based on the fabric of the
grains. The biofacies units are as follows; Algal-coral grainstone, foraminiferal algal-coral grainstone (Alabaminabed),
foraminiferal algal-coral packstone to grainstone (Heterostegina bed), algal-coral grainstone, foraminiferal algal
boundstone, foraminiferal algal grainstone (Lagena bed), foraminiferal algal grainstone (Cibicidoides micrus-bed),
foraminiferal algal boundstone to grainstone, foraminiferal algal-coral grainstone, algal echionoidal packstone, and
foraminiferal algal coral wacke-packstone. This is the first study to use both algae and coral in differentiating the units
mentioned above. The only coralline red algae recognized in the samples is Lithothamnion camarasae. This species is a
good indicator of the warm climatic conditions during the middle-late Eocene. The only species of coral found in these
units is Isopora togianensis, a scleractinian reef builder. The high percentage of algae compared to coral indicates a
climatic change from a greenhouse to an icehouse climate. The faunal trend during this time also indicates a tectonic
change.

Keywords: Coral, Algae, Biofacies, Icehouse, Foraminifera.

1. INTRODUCTION The study of corals and algae from this period can provide
valuable insights into the environmental conditions that existed

The transition from greenhouse to icehouse conditions during during this transition. For example, the distribution of corals
the late Eocene to Oligocene period (about 34-24 million years during the late Eocene to Oligocene period is thought to reflect
ago) was marked by significant changes in global climate, changes in ocean temperature and circulation patterns, as well
including the growth and expansion of ice sheets, a decrease in as changes in sea level 2. Studies of fossil corals from this
atmospheric CO levels, and a shift towards cooler and drier period have revealed that coral diversity declined as the climate
conditions on land [, shifted from greenhouse to icehouse conditions, likely due to
changes in ocean circulation and temperature . In addition,

*Correspondence: Belkasim Khameiss changes in the abundance and diversity of coral species can be
Belkasimkhameiss@outlook.com used to infer changes in sea level, as well as changes in ocean
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chemistry and nutrient availability (21, Similarly, studies of fossil
algae from this period have also provided important insights
into the environmental conditions that existed during the
transition from greenhouse to icehouse conditions. For example,
the distribution and abundance of certain types of algae, such as
calcareous green algae and red algae, can be used to infer
changes in water temperature and nutrient availability [,
Overall, the study of corals and algae from the late Eocene to
the Oligocene period can provide valuable information about
the environmental conditions that existed during the transition
from greenhouse to icehouse conditions. By reconstructing
changes in sea level, ocean temperature, and nutrient
availability, these studies can help to improve our understanding
of the processes that drove this significant period of global
climate change. This research was conducted at Site U1376.
Site U1376 was one of the several locations drilled by the

Integrated Drilling Expedition at Louisville Seamount Chain in
the South Pacific Ocean (Fig. 1). The Integrated Ocean Drilling
Program (IODP) Expedition 330's fifth site was Burton Guyot's
Site U1376 (equivalent prospectus Site LOUI-7A). This site is
situated on Burton Guyot (Fig. 2). This location is found atop a
submerged extinct volcano in the South Pacific Ocean. The site
responds to the tectonic movement of the Pacific Plate across a
hot spot [4.  The core length is almost 16.7 m. It is white in
color, medium-hard, with abundant fossils in the limestone.
Most of the previous work on this site was geochemical
analyses of the igneous basement rocks 58, The limestone
Unit (Algal reef unit) occurs between two basalt flows. The
algal limestone unit is Middle Eocene in age based on fossils in
this reef [7:8:910.11],
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Figure 1. Location and age in millions of years of the Burton Guyot, which was drilled by IODP Expedition 330 along the Louisville Seamount
Chain 1841,

The change of the facies in the pinnacle reef is associated with
many exciting features during the Early Tertiary time, such as
the event at the end of the Paleocene associated with sea-level
change and high global temperatures [%12 The final
palecenvironmental interpretation is difficult because this reef
was affected by relative sea level changes, some terrigenous
input, and climate change with attendant high salinity, all
resulting in alteration of the facies. These kinds of reefs are
promising for oil entrapment if there is a proximal source rock
but this is not a significant factor in the current study.

172°20W

172°10° 172°00" 17

Figure 2. The bathymetric map of Site U1376 on Burton Guyot ¥

2. MATERIAL AND METHODS

The research materials originate from a cored interval from
346.92-451.22 m, all of Eocene age from Site U1376
(Limestone unit All). The location of this site is at 32°12.99'S
and 171°52.84 "W as shown in Figure 2. A petrographic analysis
of the algal reef can provide a general description of the
depositional environment. Details of the analysis of this
limestone unit were based on both lithological nature and fossil
content. Twenty-five thin sections of sixteen samples from this
limestone unit were processed petrographically to evaluate and
recognize the significant facies type (MFTS). The textural
analysis is based on Dunham 1314, Foraminifera, algae, coral,
echinoids, and mollusks have been observed from Limestone
Unit 1A, which has a total thickness of 15 meters and 78
centimeters.

3. RESULTS

Fourteen facies have been recognized in the Burton Guyot
Limestone Unit All according to their lithologic characters
(composition) and fossils assemblage (organization) in forms of
benthic and planktic foraminifers, as well as the observed coral
growth forms. This reef formed during the late Paleocene to the
Eocene, with reef-building dominated by corals rather than
algae because of raising the sea level associated with tectonic
activity at this time [81014 The coral and algae- reef builders,
are sensitive to paleoenvironmental conditions, and changes in
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their proportions over time allow for
environmental change in the Paleogene [7:8.9:14],

investigation of

3.1. Biofacies Units

The general lithological description of these samples is mainly
white, medium-hard, and fossiliferous limestone. The observed
invertebrates mainly consist of algae species; Lithothamnion
camarasae and the coral species are lIsopora togianensis,
echinoderm fragments, and mollusk fragments. The reported
microfauna includes several benthic and planktonic foraminifers
and ostracod species. The age of this unit was determined by the
appearance of some diagnostic foraminifera in these samples
[789121 The age of this algal reef is Middle Eocene. The
biofacies of this unit were determined based on the dominating
fossils assemblage and depositional texture. Accordingly,
eleven dominant facies types are recognized and listed in Table
1 and Figure 3. The facial alternation from grainstones to wack-
packstones reflects environmental instability, with increased
current intensity such as storm conditions, or a tectonic effect
(such as submarine mass movement or earthquakes).

3.2. Depositional environment based on the crustose and
frondose facies

1. The four algal crust biofacies and four sub-biofacies are:
algal-coral grainstone, foralgal-coral grainstone, foralgal
boundstone, and algal-echiniodial packstone are interpreted
as a neritic water facies.

2. The four algal branches and six sub-biofacies are: foralgal-
coral grainstone (Alabamina bed), algal-coral grainstone to
packstone, foralgal-coral packstone to grainstone
(Heterostegina bed), foralgal grainstone (Lagena bed),
foralgal grainstone (Cibicidoides bed); foralgal-coral
grainstone,  foralgal-coral ~ wackestone-packstone are
interpreted as a shallow-water facies. The flooding surface
and the parasequences in this section were altered in a short
period, based on the branch and crust features by the
Lithothamnion camarasae. Lithothamnion camarasae can
develop hard calcareous crusts on the seafloor, and these
crusts can collect over time to form a raised platform or
bioherm. This platform may have an impact on the local
hydrodynamics of the area, resulting in the production of
various  sedimentary  structures and  depositional
environments. Furthermore, the Lithothamnion camarasae
can aid in the production of parasequences by causing
periodic changes in sedimentation rate, resulting in the
generation of alternating layers of sediment with varied
grain sizes. These parasequences can be utilized to analyze
changes in sea level as well as oscillations in sediment
supply and depositional conditions across time.
Furthermore, the existence of Lithothamnion camarasae and
its crusts in the geological section can influence flooding
surfaces. When sea levels rise, for example, the crusts can
operate as a barrier to sediment deposition, causing a
flooding surface to form above the crust. This flooded
surface can then be used to track the evolution of sea level
and depositional conditions across time. Overall,
Lithothamnion camarasae existence and activity can have a

major impact on the sedimentary structures and depositional
environments in a geological section, as evidenced by
changes in flooding surfaces and the creation of
parasequences (Figs. 3, 4).
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Table 1. General description of the Biofacies unit (Limestone Unit 11A) At Burton Guyot.

Facies | Thickness Sub-biofacies based on Based on the Description
No: lithology foraminifera
1 1.01m Composed of white to cream color, hard, with the
Algal Coral grainstone mainly crusted type of red coralline algae
Fig. 4(2) (Lithothamnion camarasae) and some coral fragments
and other unidentified bioclasts.
2 5.28m Alabamina bed Composed of white color, hard, fossil fragments; coral,
Foraminiferal algal- coral algae, and echinoderms, gastropod and ostracod
grainstone fragments, bryozoan. This bed yields abundant
Fig. 4(2) Subbotina eocaena , Catapsydrax univcavus, Alabamina
sp.
3 0.12m Foraminiferal algal- coral Pack- Heterostegina- bed Composed of white color, hard, fossil fragments coral,
grainstone Fig. 4(3) algae.
4 0.69m Composed of white color, medium hard, encrusted algae
Algal Coral grainstone (Lithothamnion camarasae), and coral fragments. The
Fig. 4(4) black and pink colors are due to weathered of igneous
rock fragments at the top of this section.
5 0.75m Foraminiferal algal boundstone Composed of white to brown color, hard, encrusted red
Fig. 4(5) coralline algae, and yields Parasubbotina varianta.
6 2.25m Foraminiferal algal grainstone Lagena bed Composed of white color, medium hard, with branched
Fig. 4(6) coralline red algae, and foraminifera Parasubbotina
eoclova and Lagena sp.,
7 0.41m Foraminiferal algal grainstone Cibicidoides micrus | Composed of white to brown color, medium hard, with
Fig. 4(7) bed abundant algae, and yields a smaller benthic
foraminifera Cibicidoides micrus.
8 0.78m. Foraminiferal algal bound- Composed of white color, medium hard, yields
grainstone Fig. 4(8) encrusted red coralline algae, other fossils fragments,
and common Globigerina officinalis.
9 0.19m Foraminiferal algal- coral Composed of yellow to brown color, medium, hard,
grainstone Fig. 4(9) with branching red coralline algae, corals, echinoderm
remains, and common Turbortalia griffiinoides.
10 4.43m Algal — echinoid packstone Composed of white to brown color, medium hard, with
Fig. 4(11,12) abundant encrusted coralline red algae, echinoderm
remains, and gastropod. This
11 0.64m Foraminiferal algal- coral wack- Composed of brown to black color, medium hard, with

packstone Fig. 4(13)

branched red algae and bryozoan fragments, and
common planktic foraminifera Turborotalia frontosa.
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Figure 4. Photomicrographs of the Burton Guyot Biofacies unit
(Limestone Unit I1A-IODP Site U1376).

3.4 Distribution of the Fauna from the Algal Reef

(Limestone Unit) - IOPD Section (U1376)

In the IOPD Section (Algal Reef-Middle Eocene); the main
active grazing herbivores are echinoderms and gastropods. The
omnivorous species are foraminifera and ostracods. Thin
sections of 25 samples collected at different intervals from the
core were examined and found to be enriched by the rhodophyte
coralline red algae. The distribution of the identified micro-and
macroinvertebrate fossils from this unit (Fig. 5). Assemblages
of both crustose and frondose forms of the rhodophytes occur in
the eight distinct zonations within the algal limestone reef. This
significant alteration of the zone is a good indicator of rapid
sea-level change during that time and represents a unique
opportunity to examine an algal reef, which developed in
isolation. It is an obvious algal reef unit with a high percentage
of algae (65%) shown in Figures 6a and 6b. The presence of the
coral shows us the changing of the environment from the
greenhouse (Eocene) to the icehouse (Oligocene). The
"greenhouse" condition, or a warmer, more constant climate,
existed on Earth between 56 and 33.9 million years ago during
the Eocene period. Coral reefs were ubiquitous and diverse
during this time, with sizable reef systems existing in many
regions of the globe. Earth, however, changed to an "icehouse”
state during the Oligocene period, which lasted from roughly
33.9 to 23 million years ago, when the climate became cooler
and more changeable. Since it became harder for them to live in
equatorial locations due to the cooler water temperatures and
changes in ocean chemistry, coral reefs started to deteriorate
during this time and shifted their distribution towards more
subtropical and temperate latitudes. The variety and spread of
coral reefs significantly drop, and the types of corals that are
present shift as the world moves from the greenhouse to the
icehouse state. For instance, massive, intricate "framework"
reefs dominated coral reefs during the Eocene and smaller,
easier "patch" reefs predominated during the Oligocene. The
presence and distribution of various coral fossil types, changes
in the sedimentary structures, and depositional environments

connected to coral reefs are all examples of how this shift can
be seen in the geological record. [8:9.10.14]
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Figure 5. Histogram showing the distribution of the reported fossils
in the algal reef (Limestone Unit 11A) in the thin sections.
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Figure 6b. Distribution of the coral (Isopora togianensis) against the
red algae (Lithothamnion camarasae) in the column section
(limestone unit 11A).

3.5. Systematic paleontology

3.5.1. Algal Taxonomy

Phylum: Rhodophyta Kiessling, 2003

Class: Florideophyceae Cornquisrt, 1960
Subclass: Corallinophycidae Cornquisrt, 1960
Order: Corallinales Silva,and Johanson, 1986
Family: Hapalidiaceae Gray,1864

Genus: Lithothamnion Heydrich,1897b
Lithothamnion camarasae Stanley, 2016

Plants can be found in the form of microscopic algal nodules
(rhodoliths) or as single branches. They are fruticose, with long,
slender branches (up to 6 mm long and 1 mm broad, with
unusual 2 mm diameter) and apical dichotomous divisions.
Adjacent branches may merge, and the filaments of both
branches may be fused together. Encrusting growth forms might
appear as lateral flat expansions on occasion- [31819 Red algae
known as Lithothamnion camarasae are typically found in
tropical and subtropical areas of the world's oceans. Being
calcareous algae, it can accumulate on the bottom and produce
raised platforms called bioherms by forming hard, calcified

structures. Lithothamnion camarasae has a crustose growth
form, which refers to the fact that it continuously produces a
crust-like layer on the substrate's surface. This layer is made up
of closely spaced, calcified cells that, depending on the
surrounding environment, can produce a range of distinct
textures and patterns. Lithothamnion camarasae is a key
component of marine ecosystems because it offers a platform
for a range of different creatures such as algae, invertebrates,
and fish to live on. It is also a useful resource for humans
because it may be used in a range of industrial and agricultural
uses, such as animal feed and fertilizer. 221 Type localities of
this species at the San Salvador hill in the Sierra de Montroig,
and about northwest of Camarasa in the eastern Pyrenees
Lleida, Catalonia, Northeast Spain 222 and the age is Middle-
Late Eocene [!6181 Finally, the species is reported from San
Salvador, Spain, France, Poland, Australia, Greece, India, Italy,
the United States, and Hawaii (16181,

3.5.2. Coral Taxonomy

Phylum: Cnidaria Chamberlain et al, 2019
Class: Anthozoa Stanley 2016.

Subclass: Hexacorallia Haeckel 1896
Order: Scleractinia Oken,1815

Family: Acroporidae Oken,1815

Genus: Acropora Oken,1815

Acropora togianensis and the new record Isopora togianensis.
Isopora togianensis is a coral species in the Acroporidae family
that was originally described in 2008 by Verona’s team [?], The
species was described in an article titled "Scleractinia of the
Coral Sea: new non-indigenous records and notes on their
taxonomy and distribution” in the scientific journal
Zootaxa. The species was identified in the Togian Islands in
Indonesia's Gulf of Tomini. Its morphology is distinguished by
its compact growth form, which produces small, spherical
colonies with short branches. Corallites (individual skeletal cups
that comprise the colony) are tightly spaced and have noticeable
ridges on their walls. The description of this species: Colonies
feature thick, strong branches that grow out from a solid base
and are round in cross-section. The branches taper slightly and
have a single dome-shaped axial corallite. Radial corallites are
tiny and submerged. The coenosteum is made up of thin
spinules with developed tips that are elevated into tubercula
resembling Montipora. 1281 The age is late Paleocene to Eocene
[26] and with regard to distribution, the species is reported from
Indonesia, Eastern New Guinea, and the rest of the Pacific
Ocean 1271,

4. DISCUSSIONS

The coral Isopora togianensis can reveal vital details about the
environmental circumstances present at the time of its
deposition in a sedimentary rock unit. The coral species Isopora
togianensis is often found in shallow tropical waters in the
photic zone, where light penetration is adequate for
photosynthesis to take place. Small benthic foraminifera
distribution, in addition to corals, can shed light on the
environmental circumstances surrounding the sedimentary rock
unit's formation. Small benthic foraminifera are common in
tropical shallow habitats, especially on coral reefs, where they
can be utilized to detect changes in water depth, temperature,
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and nutrient availability, among other environmental factors.
The distribution of small benthic foraminifera likewise varies as
water depth rises. The diversity and richness of tiny benthic
foraminifera frequently increase in settings of intermediate
depth, such as continental shelves, reflecting the rising
complexity of the environment. Small benthic foraminifera are
often scarce in deep-sea habitats, which reflects their poor
productivity and slow rates of sedimentation. Overall, the
presence of Isopora togianensis and tiny benthic foraminifera
can be used to understand the environmental conditions that
existed during sedimentary rock unit deposition. These creatures
can be utilized to reconstruct the paleoenvironment and
paleoclimate of many places of the world by providing vital
information regarding water depth, temperature, and nutrient
availability.

The restricted distribution of the algal species in this unit
(Lithothamnion camarasae) in the South Pacific Ocean during
the late Paleocene to Eocene seems to be attributable to the
tectonic and eustatic forces (Pacific Plate and the Indo-
Australian Plate). Evidence to support this statement: i)
Geological mapping: geological mapping has shown that the
East Tasman Plateau's location in the southern Pacific Ocean
coincides with the distribution of the Lithothamnion camarasae.
This plateau is thought to have developed due to volcanic
activity and tectonic forces brought on by the movement of the
Indo-Australian  plate and the Pacific plate. i)
Paleoenvironmental  reconstructions:  paleoenvironmental
reconstructions based on fossil evidence imply that throughout
the late Paleocene to Eocene, the East Tasman Plateau was a
shallow marine environment. This is in line with the habitat
needs of the calcareous alga Lithothamnion camarasae, which
thrives in shallow maritime habitats with abundant sunlight. iii)
Sea Level Fluctuations: It is also believed that eustatic
influences, such as sea level fluctuations, contributed to the
dispersion of Lithothamnion camarasae. Global sea levels were
rising from the late Paleocene to the early Eocene because of
things like increased volcanic activity and the melting of polar
ice sheets. This might have made the East Tasman Plateau a
more conducive place for Lithothamnion camarasae to
colonize. iv) According to phylogenetic research,
Lithothamnion camarasae and related species may have
evolved in the southern hemisphere and then spread to other
parts of the world via ocean currents. This supports the
hypothesis that the species was initially restricted to the South
Pacific Ocean because of the tectonic and eustatic factors that
sculpted the area's marine habitat throughout the late Paleocene
to Eocene eras. Overall, tectonic and eustatic processes appear
to have contributed to the restricted distribution of
Lithothamnion camarasae in the South Pacific Ocean from the
late Paleocene to the Eocene. This finding is supported by
geological mapping, paleoenvironmental reconstructions,
changes in sea level, and phylogenetic analyses.

The low diversity of the algae and coral is indicative of the
meso-oligotrophic paleoenvironment. Even though they are not
the only creatures that help limestone grow, corals and algae
can be particularly significant in shallow marine habitats. Corals
and algae are frequently the predominant primary producers in
these ecosystems, which means they oversee a large portion of
the ecosystem'’s photosynthesis. This indicates that they have the
potential to have a substantial impact on the carbon cycle by
modifying the amount of carbonate ions in seawater, which are
required for the creation of calcium carbonate. Corals and algae

can also build a structure that offers a solid foundation for other
creatures to thrive on. This may result in the growth of intricate
ecosystems that can support a wide variety of marine species.
These organisms contribute to the creation of limestone as they
decay and accumulate skeletons. Overall, although not having
the greatest diversity of organisms in shallow marine habitats,
algae and corals can still be extremely important in the
development of limestone because they can provide a stable
substrate and contribute to the carbon cycle.

The eleven established biofacies and fourteen sub-biofacies are
controlled and manifested by sea level rising and falling during
the Eocene time, as reflected by the interplay between the
crustose and frondose forms of the rhodophytes (Lithothamnion
camarasae) and associated taxa. To explain the previous
statement in more detail, sea level oscillations were prevalent
throughout the Eocene epoch because of variations in the
planet's climate and tectonic activity. The distribution of marine
species and the sediments they left behind were significantly
shaped by these sea level variations. The calcareous algae
Lithothamnion camarasae is a member of the rhodophytes, a
group of organisms that is highly sensitive to variations in sea
level. Sea level variations that took place throughout the Eocene
can be understood by examining the interactions between the
crustose and frondose forms of Lithothamnion camarasae and
related species. Lithothamnion camarasae typically associates
frondose forms with deeper water and times of low sea level,
while crustose forms are typically associated with shallow
marine settings and times of high sea level. Crustose species of
Lithothamnion camarasae would have been able to colonize
shallow marine settings and create large biostromes during
periods of high sea level. The construction of varied biofacies
that were abundant in both calcareous and non-calcareous
species would have resulted from these biostromes, which
would have offered a stable substrate for other organisms to
thrive on. When the sea level was low, on the other hand,
frondose forms of Lithothamnion camarasae would have been
constrained to deeper water settings, resulting in the
establishment of biofacies that were dominated by other deep-
water creatures. As a result, there would have been less variety
of sub-biofacies and creatures. Overall, the interaction of the
frondose and crustose forms of Lithothamnion camarasae and
related species indicates the Eocene Sea level variations. This
interplay may be utilized to reconstruct the biofacies and sub-
biofacies that were prevalent in various regions of the earth and
offers insightful information about the environmental conditions
that prevailed at the time.

5. CONCLUSIONS

In conclusion, the presence of Isopora togianensis coral and
small benthic foraminifera, along with the restricted distribution
of Lithothamnion camarasae algae, provide valuable insights
into the environmental circumstances and processes that
occurred during the deposition of sedimentary rock units.
Isopora togianensis and small benthic foraminifera can be used
to reconstruct the paleoenvironment and paleoclimate by
indicating water depth, temperature, and nutrient availability.
The distribution of Lithothamnion camarasae algae in the South
Pacific Ocean during the late Paleocene to Eocene can be
attributed to tectonic and eustatic forces, as supported by
geological mapping, palecenvironmental reconstructions, sea
level fluctuations, and phylogenetic research. The low diversity
of algae and coral in shallow marine habitats indicates a meso-
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oligotrophic paleoenvironment, with corals and algae playing
significant roles in limestone development and the carbon cycle.

The

interplay between crustose and frondose forms of

Lithothamnion camarasae and associated taxa during sea level
variations in the Eocene provides insights into the biofacies and
sub-biofacies that existed, highlighting the environmental
conditions prevalent at that time. Overall, these findings
demonstrate the importance of these organisms in understanding
past environmental conditions and processes in sedimentary

rock units.
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Abstract

Metals suffer from corrosion by the surrounding fluids, which causes great economic losses and bad environmental effects,
especially in oil pipelines or reservoirs. Therefore, attention was paid to finding cheap and environmentally friendly
materials that can resist and reduce corrosion. Among the widely used materials, expired medicines have proven their
effectiveness due to their richness in chemicals with Polar functional groups that have the ability to be adsorbed on the
surface of the metal or oil pipelines, and the expired drugs that were used in this research paper are Chlorhexidine (Ch.)
and Rhuvex (Rh.), and corrosion inhibition is tracked by the method of loss of balance and by the voltage method.

The results showed that (Ch.) is more efficient than (Rh), whether by weight loss method or by the Potentiometric method,
and that (Rh.) is more stable at high temperatures, and this was confirmed by the Arrhenius curves, state and transition,
activation energy calculation, change in enthalpy and change in entropy, and the potentiometric method showed the extent
of voltage change with time for each A concentration of expired drug concentrations for two hours, and that the voltage
increases with increasing concentration, which indicates a high ability of the inhibitor to adsorb to the metal.

Keywords: Corrosion Inhibitors, Carbon Steel, Oil Pipelines, Expired Drugs, Potentiometric Method.

1. INTRODUCTION The use of expired drugs as (CI) is a low-cost, cost-effective,

o ) ] ) o and environmentally friendly alternative to the high-cost
Corrosion is defined as the interaction of a metal with its corrosion process. For examp|e' used an expired Tramadol
surrounding environment of gases and liquids. Expired drugs (ETr) as (Clfor (MS) in 1M HCI solution @, an expired
are good fluids for corrosion and are used as corrosion Irnocam drug molecule was used as corrosion inhibitor with
inhibitors (CI). To limit the interaction of the metal with its good (MS) in 1M HCI @ an expired three kinds of
environment. Therefore, drugs or chemical compounds are Cephalosporins were used as (CI) for carbon steel (CS) in 0.1M
considered environmentally friendly alternatives as (Cl) for use H2S04 131, an expired tenoxicam drug was used as (Cl) for (CS)
in various industrial and biological applications. Not only this in 0.5M HCI at different concentrations [, there are different
issue, the cost of re-equipment eroding in the industry sorts of medications (Antibacterial, Antifungal, Antibiotic,
negatively affects the economy. Anti-malarial, Analgesic, Anti-depressant, Anti-hypertensive,

Antihistamine) have been viably energetic as plausible (CI) for
diminishing the impact of consumption on compounds and
metals ¥, an expired Ceftazidime (the antibiotic ) was used as
(Ch)for Cu metal in 1M HCI [, an Expired Etoricoxib was used

*Correspondence: Hamdy AB. Matter as an environment-friendly (Chfor (CS) in 0.5M
HsPO4 solution 7], Imidazole drugs Omeprazole (OMP), and its
hamdy.matter@uob.edu.ly by-products Omeprazole Sulfide (OMP-1), and Omeprazole

Sulfonate (OMP-2) on Q235 were used as (CI) for steel in 1M
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HCI 8, an expired anti-biotic, Cefdinir (CDR) was used as (CI),
this study includes anti-corrosion performance of CDR
molecule against corrosion of (MS) in HCI medium !, an
expired Tetracycline drug was used as (Cl) for (CS) alloy
(ck45) in 1M HCI solution 19, an expired Thioridazine HCI
(TH), an antipsychotic drug, was used as against corrosion on
(MS) in 1M HCI [ medications such as (Antibacterial,
Antifungal, Antibiotic, Anti-malarial, Analgesic, Anti-
depressant, Anti-hypertensive, Antihistamine) have been viably
energetic as (CI) for metals and compounds 2, Tiazofurin, as a
new corrosion inhibitor, was evaluated using weight loss
measurements, electrochemical methods, and other techniques,
for steel in acid medium [3 an expired Herbal drug was
evaluated of the corrosion inhibition performance of (CS) in a
1M HCI solution 14,

Drugs used as (Cl) for numerous metals and alloys in HCI,
H2S04, NaCl, H3sPOs4, HNOs, and OH-based electrolytes.
Because of their complex molecular structure, they provide
good corrosion inhibitors, they effectively inhibit corrosion by
adsorbing on the metallic surface mainly following the
Langmuir  adsorption  isotherm %1, an  expired
Dioxopromethaxine HCI (DPZ) and Promethazine HCI (PZ)
were used as (Cl) for Cu in 0.5M H2SOs solution. The
electrochemical method results, and topography information
indicated that corrosion inhibition ability of PZ outshines DPZ,
the suppression efficiency was high to 96.98% and 93.43%,
respectively [*61, an expired Chlorhexidine digluconate was used
as (CI) for (CS) electrode in aerated stagnant water and diesel
emulsion solution 07, an expired Perphenazine (PPZ) and
Chlorpromazine HCI (CPZ), drugs, were used as (CI) for Cu in
0.5M H2SO04 solution which formed co-adsorbed on the copper
surface, due to its contain N, S multiple active sites so they can
play a certain (Cl) for Cu in H2SOs solution 18], an expired
(Acarbose, Voglibose and Miglitol) anti-diabetic drugs were
used as (CI) for (MS) in 700 ppm NaCl solution %!, an expired
Pioglitazone (PGZ) drug used as (CI) for (MS) corrosion in 1N
HCI solution 29 an expired drug Metformin was evaluated for
its corrosion inhibition performance in a simulated acidizing
environment (15% HCI) solution [ an  expired
Dexamethasone drug (DM) was evaluated for its (Cl) for (MS)
corrosion in 2 M HCI solution 22, an expired Tramadol drug
(TR) used as green (CI) for (Al) corrosion was prover in 1M
HCI solution [%3],

Cysteine amino acid was used as an effective green corrosion
inhibitor, due to the similarity of structural between d-
Penicillamine (PA) drug and cysteine, it is expected PA also
acts as a green corrosion inhibitor, then describe the corrosion
inhibition ability of PA and I-Cysteine (Cys) on the (MS) in 1M
HCI solution 24, an expired Rabeprazolesodium, Domperidone,
and Benfotiamine drugs are the corrosion inhibition ability, on
(MS) specimens were immersed 5 days with and without drug
molecule in 3.5 wt% medium film formed on MS surface [#), an
expired Cephapirin drug used as (Cl)for (CS) in 2M HCI 28, an
expired Rosuvastatin drug was used as (Cl) for steel in 1M HCI
and 0.5M H2S0a solutions 271, an expired drug Paracetamol as
(ClI) for (CS) in 0.5 M H2SO4 and 1M HCI have been examined
by cyclic voltammetry [28],

5.25% NaOCI, 0.2% chlorhexidine gluconate, and chlorinated
soda with KOH used as (Cl) on the surface of stainless-steel 29,

In this work an expired Chlorhexidine (Ch.) and Rhuvex (Rh.)
drugs (Paracetamol or acetaminophen) were used as (Cl) for

(CS) in1M H2SO4 solution has been studied by weight loss
measurements and potentiometric method.

2. EXPERIMENTAL

2.1. Materials and Chemicals:

The (CS) sample with the following chemical composition,
(wt%): C (0.200g), Si (0.003g), Mn (0.35g), P (0.02g) and Fe
(Rest). The piece area was 1.23x 10 m? The sample was
embedded in a glass tube of just larger diameter than the
sample. Epoxy resin (supplied from Ciba Co.) was used to stick
the sample to the glass tube. Surface of (CS) electrode was
mechanically rub off using sand papers, in different grades, for
example 1200 grade, before used. The tests were used 1M
H2SO4 supplied from Sigma-Aldrich) with the addition of
various concentrations of an expired drugs (100-400) ppm. All
the test solutions were prepared from analytical chemistry grade
chemical reagents prepared using distilled water, and used
without further pure cation. For each hold, a freshly prepared
solution was used. Temperature of solutions was
thermostatically controlled at desired value, and all chemical
material high purity about 99% [,

2.2 Apparatus:

All Potentiometric measurements were made at 25+1°C with an
Orion (Model 720) pH/mV meter (Fisher scientific). Double
junction Ag/AgCI reference electrode was used with digital
multimeter (TMT480012). All chemicals were of analytical
reagent grade unless otherwise stated and distilled water was
used throughout. Testing was performed using dielectrode
electrochemical cell with a volume of 250 ml. The working
electrode was made of the (CS) with an exposed to solution area
of 0.00123 m?, the reference electrode was Ag/AgCl electrode,
The inhibitors were added into the test solution. The current
recorder by m A, the potential mV, and the time by min. The
inhibitor measurements, the potential vs time dependences of
(CS) in the H2SO4 1M solution without and with the addition of
an expired drugs as inhibitors were recorded.

2.3 Tools and working method:

Voltage and current multimeter device, a glass beaker with a
capacity of 250 ml, 1M H2SOs acid titrated with Na.COs of
accurate concentration, Ag /AgCl as a reference electrode
prepared by dipping two silver electrodes in a 1M solution of
HCI and passing a direct current between them from a 1.5 Volt
battery, and the working electrode is (CS) electrode.

2.4 Cell preparation:

The cell consists of two electrodes, one of which is the silver
electrode Ag/ AgCl electrode as a reference electrode, while the
working electrode is (CS) electrode, an area immersed in acid
1.23 x 10*m?. Voltage (mV) and current (mA) are measured
every ten minutes for 2 hours, during which corrosion of (CS)
takes place in the presence of 1M H2SO4 acid. Voltage, current
and time are measured in the presence of different
concentrations of (Ch.) and (Rh.) the expired drugs were used as
(CI) at concentrations of 100, 200, 300, 400, ppm and for a 2
hour for each concentration.

2.5. Weight loss measurements:

Experiments were performed with different concentrations of
the inhibitors. The immersion time for the weight loss is 2 h at

©2023 University of Benghazi. All rights reserved. ISSN:Online 2790-1637, Print 2790-1629; National Library of Libya, Legal number : 154/2018

86



SJUOB (2023) 36 (1) Applied Sciences: 85 — 91

Matter et al.

25 °C. The results of the weight loss experiments are the mean
of three runs, each with a fresh specimen and 100 ml of fresh
acid solution. The inhibition efficiency 1Ew% and IEe % were
calculated.

Weight loss calculations are comprehensive corrosion tests for
laboratory and field. Also, they help us to make a quantitative
estimate of amount of corrosion. The corrosion behaviour of the
metal in an aqueous environment is describe by the extent to
which it dissolves in the water solution.

Calculated the weight of a specimen before and after precipitate
and applying the following equation:
W= ml —m2 1
=~ ®
where ml and mz — the mass of the sample before and after
testing, respectively, g; A — area of the sample, m?; t— exposure
time, hours.

W _
IE,,% = —

where Wo and W — corrosion rate of (CS) in test solution
without and with inhibitors, respectivelly.

All Potentiometric measurements were made at 25+1°C with an
Orion (Model 720) pH/mV meter (Fisher scientific). Double
junction Ag/AgCI reference electrode was used with digital
multimeter (TMT480012). All chemicals were of analytical
reagent grade unless otherwise stated and distilled water was
used throughout. Testing was performed using dielectrode
electrochemical cell with a volume of 250 ml. The working
electrode was made of (CS) with an exposed to solution area of
0.00123 m?, the inhibitor was added into the test solution, the
effect of inhibition 1E. was determined by the formula:

Iy = Iinn

IE, =
e Io

where lo and linn. — corrosion current density of steel in test
solution without, and with inhibitor, respectivelly, the current
recorder by mA, the potential mV, and the time by min.

Expired drug measurements, the potential vs time dependences
of (CS) in thelM H2SO4 solution without and with the addition
of drugs inhibitors were recorded.

2.6. Preparation of expired drug solution

The structure, nomenclature, molar mass, & molecular formula
of expired drugs one liter stock solution (1000 ppm) of an
investigated antibiotic, as tablets, was prepared by dissolving an
accurately weighed quantity (1g) in (1L) of doubly distilled
H20, and then the desired concentrations (100 - 400) ppm are
obtained by diluting the stock solution with the desired volume
of distilled H20. The corrosive solution, 1M H2SOs was
prepared by diluting of high-grade H2SO4 (98 % w, d=1.84
g/ml, M. wt.= 98 g/mol.) with distilled water and dilute to up to
1M then titrate with 1M Na2COs standard solution to obtain
exact 1M H2SOq at suitable indicator.

(CS) sample has area 1.23x 10-® m? was placed in 1M H2SOs in
a beaker devoid of, and with distinct quantities of the drugs for
2 hours at 298-323 K. Then they washed, desiccated, weighed
after 10 min and measure the current and potential.

3. RESULTS

Releation btween C(ppm) and IE%

for Ch &Rh
100
90
80
70
N
S 60
= e |EW% CH
50 IEw% Rh
40 IEe% CH
IEe% Rh
30
20
100 200 300 400
C ppm

Fig.1. Effect of (Ch.&Rh.) expired drugs concentrations (ppm) in
corrosion 1Ew% of (CS) in 1M H,SO, solution.

Effect of temperature T in IE% at
400 for Ch & Rh

100
e |Ew %Ch
90 IEw %Rh

IEe %Ch
80 \

IEew %Rh

70 \
60

50

IE %

40

313 323 333 343
T Kalvin

Fig.2. Effect of T Kalvin in IE% at 400 ppm for) Ch. & Rh.) expired drugs.

Arrhenius plots of Ln( W) versus 1/ T at
400 ppm Ch &Rh

e | 0 \Wcorr + Rh
3 Ln Wcorr + Ch
Ln Wcorr

Ln Wcorr/T
-

-2
1000/T

Fig.3. Arrhenius plots of Ln(W) vs 1/T at 400 ppm of ( Ch. & Rh.)
expired drugs.
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Transition-state plots of Ln( W/ 7) versus

Relation between time (min) and mV

1/7Tin1 M H,SO, for (Rh.) drug.
0 600
- 29 3 S Ln \ﬁt.zorr/T 500
e |_n Wcorr + Ch
t . \wcorr +Rh 400
= 2 300
S 6 -
200 —\/ m|
8 e 100ppm
100 e ) 00pPM
.10 300ppm
1000/T 0

Fig.4. Transition-state plots of Ln(W/T) vs 1/T in 1M HzSO4 in absence and
presence of 400 ppm concentrations of (Ch. & Rh.) expired drugs.

Table 1. Shows that, Ea, AH°ads, and AS°ads for the corrosion of
(CS) in 1M H,SOy4 i the absence and presence of (Ch. & Rh.)
expired drugs.

1 2 3 4 5_6 7_8 9 10 11 12
Time min

Fig.6. Relation between mV and log I/A of an expired (Rh.) drug.

Relation between mV and log I/A for

(Ch.) drug
Ea (k3/mol) AH°ads AS°ads 2.8
(kJ/mol) (J/mol.K) 26
Blank 44.06 41.3 -41.8 2.4
ch. 85.9 833 -83.60 22
<
Rh. 82.6 81.4 -82.1 ;)
1.6 e 100 ppmM
3.3. Potentiometric results 1.4 e====200 ppm
300 ppm
. . . 1.2 =400 ppm
Relation between time (min) and mVolt 1
600 for Ch 200 250 300 350 400 450 500
mV
500
Fig.7. Relation between mV and log I/A of (Ch.) drug.
400
Relation between ml V and log I/A for Rh
Z 300
a—\/ m|
100
ppm e 100 ppm
e 400ppm 3 200 ppm
0 e300 ppm
10 20 30 40 50 60 70 80 90 100110120 <25 400 ppm
Time min g) )
Fig. 5. Relation between time (min) and ml Volt at different 15
concentration of expired (Ch.) drug.
1

200 250 300 350 400 450 500 550 600
mV

Fig.8. Relation between time (min) and mV at different
concentration expired (Rh).
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4. DISCUSSION
3.1. Chlorhexidine (Ch.)structure

oM
o M
[

o

N"""1,6-Hexanediylbis[N'-(4-
chlorophenyl)(imidodicarbonimidic diamide)]

H I
L S S

Il YWl

HH KH
5]

3.2. Rhuvex drug structure

H
N\(
H
Paracetamol or acetaminophen ( N-(4-

hydroxyphenyl)acetamide)

Chemical drugs (drugs) were used as (CI) of metal or steel
corrosion is one of the most effective,

green corrosion, environmentally friendly, and cheap things,
this is due to its composition diversity, complex structures and
large surface area, The effective different functional groups in
the drug molecules provide good coverage and protection for
the surface. To explain how the drug molecules act as (CI)
where the drug molecules provide excellent surface coverage
and protection as its molecules contain many electrons rich
centers such as polar functional groups and aromatic rings
through which they adsorb and act effectively as excellent
corrosion inhibitors. The use of chemical drugs (drugs) as
inhibitors of metal corrosion as explain 2, The corrosion rate
and IEw%for (CS) in 1M H2SOs solution at 25°C in the
absence and presence of (Ch.& Rh.) drugs are given in Fig.1.
As the (Ch.&Rh.) an expired drugs increases in concentration;
the corrosion rate decreases. In other words, the |IEw% of
(Ch.&Rh.) expired drugs increases with the increase of its
concentration to attain 92%.

In Fig.1. Shows that, as the concentration of inhibitors
increases the IEw% also increases, due to the numbers of
molecules were adsorbed on the surface of (CS), also increases.

In Fig.2. Shows that as increase in temperature decrease the
efficiency due to increase the kinetic energy of molecules of
drugs adsorbed, then decrease the numbers of molecules were
adsorbed on the surface of (CS). It clearly indicates that
temperature mainly influences the desorption of adsorbed
inhibitor on the (CS) surface. As the concentration of inhibitors
increases and IEw% also increases, but when the temperature
increases the inhibitor efficiency decreases this is because at a
high temperature, the hydrogen evolution increases on the metal
surface and desorption of the thin film takes place and so
inhibitor efficiency decreases. When the temperature increases
the corrosion rate is increased linearly, it is clearly indicates that
temperature mainly influences the desorption of adsorbed
inhibitor on the metal surface.

In Fig.3. Shows the relation between 1/T and Ln(W) as
Avrrhenius equation (4) to calculate the activation energy (Ea)

for the corrosion of (CS) in the absence and presence of 400
ppm concentrations of (Ch. & Rh.), Arrhenius-type equation:

—Ea
Wcorr = Ae RT — — — — —

where (Ea) is the activation corrosion energy; R is the universal
gas constant; A is the Arrhenius pre- exponential factor, T is the
absolute temperature and Wcorr is corrosion rate, and from
Avrrhenius plots for the corrosion rate of (CS) in 1M H2SOs4,
the values of Ea were evaluated from the slope of In W versus
1/T plots.

In Fig. 4. Shows the relation between 1/T and Ln(W/T) for)Ch.
& Rh.) expired drugs, in 1M H2S0x4 to calculate, the enthalpy of
activation (AH*) and the entropy of activation (AS*) for the
corrosion of (CS) in H2SOs4 may be estimated using the
transition-state equation:

AS*
Where, ks is the Boltzmann's constant and h is the Planck’s
constant. A plot of In(W/T) versus 1/T, straight lines was
obtained with a slope of —AH* and from the intercepts of
log(W/T)-axis, AS* values were calculated.

) exp oy
Weorr = exp: RT’ ————(5)

The data was collected in Table.1 indicate that the addition of
(Ch. & Rh.) leads to an increase in the activation Ea and AH* to
values greater than that of the free solution. Moreover, the
average difference value of the Ea — AH* is 2.6 kJ/mol which is
approximately equal to the value of RT (2.63 kJ/mol) at the
average temperature (238 K) of the domain studied. This result
agrees that the corrosion process is a unimolecular reaction as
described by the known equation of perfect gas (1.

It is pointed out in the literature that positive sign of the
enthalpies reflects the endothermic nature of the (CS)
dissolution process, the presence of inhibitors tested reveals that
the corrosion process becomes more and more endothermic
when compared to blank.

The activation energies are E'a = 44 kJ mol-, E*a = 85.9 kJ
mol! for Ch., and 82.6 kJ mol! for Rh were the activation
energies in the absence and presence of drugs, respectively. The
low value of the activation energy (less than 80 kJ mol™?)
indicate physical adsorption of the drugs molecules on metal
surface.

The decrease of % IE with temperature is explained by the
adsorption of an organic adsorbate on the surface of a metal is
regarded as a substitutional adsorption process between the
organic compound in the aqueous phase, orga, and the water
molecules adsorbed on the electrode surface H20sut.

Large and negative values of entropies show that the activated
complex in the rate determining step represents an association
rather than a dissociation step, meaning that a decrease in
disordering takes place on going from reactants to the activated
complex.

The activity of specific cations and anions can measure
potentiometry with ion-selective microelectrodes at the
solid/liquid interface from the solution side. Anodic and
cathodic components of corrosion processes change the
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concentration of H*, OH- in local solution, ions of the

supporting electrolyte, and metal cations [31,

In Fig. 5,6. shows that the voltage during the corrosion process
without adding (Ch & Rh.) expired drugs, which is used as a
corrosion inhibitor in steel in the presence of H2SOa4, we find
that the voltage decreases with the increase in corrosion
processes, and with the increase of time the voltage decreases to
increase the formation of a layer of oxide that increases the
conductivity of the solution. Then the voltage decreases
between the working electrode and the reference electrode,

while the voltage increases when (Ch & Rh.) were added as a
result of adsorption of the drug on the surface of (CS), which
makes a protective layer between the steel and the solution, and
it increases gradually with increasing time until two hours, and
the voltage increases as the concentration of expired (Ch & Rh.)
increases from a concentration of 100 ppm to 400 ppm.

In Fig. 7,8. Shows the relationship between the voltage and the
logarithm of the current density, which is the current intensity in
A/ m?, We note that the current density is higher when the
solution is without an inhibitor (0 ppm), then it decreases as the
concentration of the inhibitor increases at the same voltage, for
example at a voltage of 400 mV, we find that the density
decreases. The current increases with the concentration of the
inhibitor, although it generally increases with the increase in the
voltage, because the current generally increases with the
increase in the voltage. It is noted here that the voltage increase
is delayed at a concentration of 100 ppm and its decrease with
time may be due to the fact that the layer formed at this
concentration did not adhere sufficiently or because the drug
contained more than one compound (three compounds) that
were not all of the same degree of efficiency in the process of
adsorption or inhibition corrosion process, but it began to
increase its efficiency by increasing the concentration up to 400

ppm.

5. CONCLUSION

(Ch.) drug is more efficient than (Rh.) drug, by weight loss
method or by the voltage method, that (Rh.) is more stable at
high temperatures, this was confirmed by the Arrhenius curves,
state, transition, activation energy calculation, change in
enthalpy, the change of entropy, and the Potentiometric method
showed the extent of voltage change with time for each A
concentration of expired drug concentrations for two hours, that
the voltage increases with increasing concentration, which
indicates a high ability of the inhibitor to stick to the metal.
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Abstract

Macro, micromorphological and chemical characteristics of Salvia fruticosa Mill, wild growing in Libya were studied. The
aim of the present study is to provide new properties for the identification and description of this species. The features of
leaf morphology, verticillaster number, bract, calyx, corolla, stamens, trichomes, collenchyma’s rows, vascular bundle and
mesophyll structure are important characters to distinguish this species. In the study, we observe morphologically different
types of glandular trichomes. The results of leaf architecture studies can provide a more accurate basis for the
identification of this species. The essential oil contained cineol (43.93%), B-pinene (11,43%), a-pinene (9.53%), B-myrcene
(9.08%), caryophyllene (8.75%), camphor (5.12%) and a-terpineol (4.15%).

Keywords: Salvia Fruticosa, Morphological & Anatomical Characteristics, Trichomes & Essential Qil, Libya.

It is distributed from Italy and Cyrenaica through the South
Balkan Peninsula to West Syria [?%1. Libyan S. fruticosa, valued
for medicinal and culinary properties due to essential oils
produced in glandular trichomes, has been studied from
micromorphological and ultrastructural points of view [281,

1. INTRODUCTION

Salvia is the largest genus of the Lamiaceae family and includes
about 900 species distributed worldwide M. In Libya, it is
represented by 10 species; 3 of which are cultivated 2. Many
species of Salvia are used as herbal tea and in food, cosmetics,
perfumery and the pharmaceutical industry, and other species
are grown in gardens as ornamental plants ¥, The essential oils
and extracts of Salvia species have shown antimicrobial,
antioxidant, antidiabetic, antitumor, antiplasmodial and anti-
inflammatory activities 45678910,

The present study aimed to carry out comprehensive research
and provide data on the morphological, anatomical
characteristics and chemical composition of essential oils of
Libyan S. fruticosa.

2. MATERIALS AND METHODS

Fresh leaves of S. fruticosa Mill (Table 1) were collected at the
end of February from a farm in the city of Al-Marj (32'55 59E,
21" 38 29 L) and identified by the Libyan flora . The
nomenclature of this plant followed IPNI.

Ettingshausen et al. ' have made the first comprehensive effort
to systematize the description of the vegetative architecture of
leaves with their classification of wvenation patterns. The
architectural characteristics of leaves have proved valuable
taxonomic and systematic data both in fossil and living plants
[1213.14] | eaf architectural characters and venation patterns
studied in different families of dicotyledons; amongst others,
Compositae (Asteraceae) '], Solanaceae [*¢l, Bignoniaceae 7],
Hamamelidaceae sensu lato 18], Leguminosae (Fabaceae) [,
Amaranthaceae 2%, Ulmaceae [?1, Fagaceae 2%, and in some
monocots %1, Studies on the leaf architecture and anatomy of
this genus are limited. Some studies indicated that anatomical

2.1. Leaf architectural investigation

Fresh leaves of the studied species were soaked in a strong
household bleach solution (sodium hypochloride less than 5%,
sodium hydroxide less than 5% and water) until they turned
white (which took 24 hours), and then they were transferred into
water. The cleared leaves were then photomicrographed using

studies are a good tool for grouping Salvia species [24]. Salvia
fruticosa Mill. (Syn. S. triloba L., Greek sage), endemic
species, native to the eastern Mediterranean basin.

*Correspondence: Wafa Ahmed

Wafa.com3@gmail.com

(LM). The description of leaf veins was carried out by the
Manual of Leaf Architecture (271,

2.2. Anatomical investigation

The leaves of the studied plant were prepared using hand
microtome at 10-20 pm. They were then stained using safranin
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and light green and mounted in Canada balsam and examined
using a light microscope [2%1,

2.3. Essential oils extraction

Fresh leaves of the studied plant were submitted for 2-3 h to
water distillation using a Clevenger distillation apparatus [?°1,

2.4. Gas-chromatography—-mass spectrometry (GC-MS)
analysis

Quantitative and qualitative analysis of the essential oil was
done using a GC-MS (Model GC-2010 plus, SHIMAD24,
Japan) at the Faculty of Pharmacy, (ASU), Cairo, Egypt,
equipped with an Rtx-5 MS(Cross bound 5% diphenyl/95%
dimethyl polysiloxane capillary column (30 m x 0.25 mm i.d.,
film thickness 0.25 pm). The major components of oils are
recognized by the National Institute of Standards Technology
(NIST) V.11 GC-MS library, established by previous studies on
S. fruticosa and different species of Salvia. The relative

€

concentration of each compound in essential oils is counted
based on the peak area integrated by the analysis program 2],

3. Results
3.1. Morphological characteristics (Fig. 1a,b,c, d).

Leaf venation is pinnate, the secondary vein category is
festooned brochidromous with irregular spacing and the angle
smoothly increases to the base. The interseconderies are weak,
tertiary veins arising at an obtuse angle to the primary vein with
a sinus course and are mixed opposite/ alternate percurrent
category. The quaternary vein is a regular polygonal reticulate
category and areolation is well developed and the marginal
ultimate veins are looped (Fig.1c). Inflorescence is verticillaster
(verticals 2-7 flowered). Bract ovate. Calyx is 0.7cm, 5-lobed,
campanulate, brown, and tomentose. Corolla 2.3cm, upper lip
bifid and lower lip 3-lobed, purple. Stamens 2, epipetalous,
another two-celled. Style bifid.

Figure 1. a - Whole plant. b- Stem morphology. c- Leaf morphology and leaf venation. d- Floral morphology. Pv.: Primary vein. Sv.:
Secondary vein. Tv.: Tertiary vein. Qv.: Quaternary vein.

3.2. Lamina anatomy

Upper and lower epidermal cells are radial with thin cuticles.
The non-glandular and glandular trichomes are on both sides of
the leaves. The non-glandular trichomes consist of one

(triangular), two or three cells (hornlike or flagelliform). Several
types of glandular trichomes are distinguished. One type of
peltate and 5 types of capitates. The peltate type has a secretory
head with 3-4 cells. One capitate type exhibits a unicellular
secretory head, a basal cell and a unicellular stalk (Fig. 2).
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Figure 2. a- Leaf anatomy of S. fruticosa. b — Types of trichomes. C.tr.1: The first type of capitates. C.tr.2: The second type of capitate.C.tr.3:
The third type of capitates. C.tr.4: The fourth type of capitates. C. tr.5: The fifth type of capitates. P.tr: Peltate trichome. F.tr.: Flagelliform
trichome. H.tr.: Hornlike trichome. D.tr.: Dendritic trichome.

A second capitate type has a tricellula secretory head and a
basal cell, and a unicellular stalk. The third capitate has a
secretory head with 6-8 cells, a basal cell, and a unicellular
stalk. The fourth capitate has a unicellular secretory head, a
basal cell and a bicellular stalk. The fifth capitates have a
unicellular secretory head, a basal cell and a tricellular stalk
(Fig. 2). Midrib of the leaf is surrounded by 3-5 rows of annular

collenchymas. The vascular bundle is single, arc-shaped and
surrounded by 7-9 rows of polyhedral parenchyma. The
mesophyll structure is isobilateral of 1-2 rows elongated
rectangular palisade tissue, 2-3 rows of spongy tissue and
followed by other palisade tissue.

3.3. Chemical compounds of essential oil

Tablel. Chemical composition of essential oil of S. fruticosa.

Compound R.Time S. fruticosa
0-Xylene 5.637 1.19
Heptane,2,4-dimethyl 6.865 1.04
3-Ethyl-4-methylpentan-I-ol 7.293 1.47
(1R)-2,6,6-Trimethylbicyclo[3.1.1]hept-2-ene ( alpha-Pinene) 7.693 9.53
2,4,4-Trimethyl-lhexene 8.133 1.43
Bicyclo[2.2.1]heptane, 2,2-dimethyl-3-methylene-, (1S)- beta-Pinene)( 8.851 11.43
.beta.-Myrcene 9.344 9.08
Decane 9.888 1.39
Eucalyptol (Cineole) 10.437 43.93
Undecane 13.022 1.47
(+)-2-Bornanone (Camphor) 13.477 5.12
3-Cyclohexene-1-methanol, .alpha.,.alpha.,4-trimethyl- 14.325 1.59
alpha.-Terpineol 15.145 4.15
Dodecane 16.083 0.91
Caryophyllene 22.048 8.75
Humulene 22.916 1.15
Caryophyllene oxide 25.925 0.80
1-Naphthalenepropanol,.alpha-ethenyldecahydro-.alpha.,5,5,8a-tetramethyl-2methylene-,[1S- 36.230 1.90

[1.alpha.(R*),4a.beta.,8a.alpha.]]
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The essential oil of S. fruticosa was analyzed by GC-MS
chromatography. Eighteen compounds were identified. The
main component was cineol (43.93%). The essential oil was
dominated by oxygenated and non-oxygenated monoterpenes
(84.79%). Monoterpenes that were present in high
concentrations were cineol (43.93%), B-pinene (11,43%), a-
pinene (9.53%), B-myrcene (9.08%), camphor (5.12%) and a-
terpineol (4.15%). Sesquiterpenes were present in low
concentration in S. fruticosa. Caryophyllene is one of the non-
oxygenated sesquiterpenes and is found in a high concentration
(8.75%) in oil.

4. DISCUSSION

There are limited studies on leaf architecture and venation
patterns of Salvia, although these characteristics are useful in
the classification of plants. Some features of leaf venation can
be of taxonomic value for the identification and classification of
species 12

Most of the floral features exhibited in our results were noted by
(21, but some of them were not mentioned, such as the presence
of the bract and the position of stamens. In previous studies on
Salvia, morphological characters such as stamen type,
verticillaster number, calyx shape, corolla shape, corolla length
and upper lip shape are distinctive characters in the
identification of species 3031,

This study showed two main types of trichomes, which are
glandular and non-glandular. These characters are often used in
plant taxonomy [3233.3435] | eaves of S. fruticosa were covered
with non-glandular trichomes variable in morphology and
length. Variation in cell number and morphology of non-
glandular trichomes can be considered a good taxonomic
marker [, Midrib is surrounded by collenchyma cells in the
Salvia species [*81. This is in agreement with our results. Also,
the characteristics of the vascular bundle are in agreement with
137 who observed that S. glutinosa contains a single vascular
bundle surrounded by parenchymal tissue. According to the
mesophyll structure of S. halophila (8 is isobilateral. This result
is consistent with this study.

The obtained results showed that the main components of the oil
were cineol (43.93%), B-pinene (11,43%), a-pinene (9.53%), B-
myrcene (9.08%), and camphor (5.12%). These results are in
agreement with 3% who reported that 1,8-cineole was the most
abundant compound, followed by camphor, B-pinene, myrcene
and a-pinene of S. fruticosa essential oil from Libya. Other
studies by [40] indicated that cineol was the main component of
S. fruticosa from Turkey. Giweli [ also found caryophyllene
but with less concentration than our result (4.13%). In general,
in this study, there are differences in the number of chemical
components of the essential oil and the concentration of these
components, compared to previous studies. The variation in the
components of the essential oil could be attributed to
geographical origin, seasonal maturity, genetic variation,
growth stages, part of plant utilized and postharvest drying and
storage which may influence the essential oil composition 4142,

5. CONCLUSION

The paper showed some new features that were mentioned by
Jafri and EI-Ghadi . Morphological, leaf architectural, and
anatomical characteristics are very important in describing,
identifying and classifying Salvia species. The analysis of the

essential oil was largely compatible with Jafri and El-Ghadi 3.
Our results suggest studying the antibacterial effect of Salvia
fruticosa, and studying this species with a group of other plants
of the same genus and comparing them.
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Abstract

This study is an attempt to describe some aspects relating to the blood cells of one of Libya's wildlife animals, the long-
eared hedgehog (Hemiechinus auritus). The investigation focused on the morphology of the blood cells in newborn and
adult animals that were obtained from the city of Benghazi. Four one-day-old hedgehoglets and 20 adult hedgehogs were
utilised to prepare stained blood smears. Structural features of blood cells of both young and adult animals did not show
prominent variations from each other. Neutrophils nuclei had a band and multilobulated appearance. The maximal number
of nuclear lobes reached seven in the newborn hedgehogs and eight in the adult and the joining threads between the lobes
were mostly very obvious. The Barr body could not be observed in neutrophils of the female animals. Non-lobulated nuclei
were encountered in the eosinophils of the adult animals, whereas the nuclear trilobulation could be noticed in the
eosinophils of both groups of hedgehogs. Basophils of the newborn hedgehogs showed large irregular nuclei, whereas
those of the adults had partially divided indented nuclei. Small, medium and large lymphocytes could be observed in blood
films of the newborn and adult animals. However, the majority of the lymphocytes were small in size. Eccentrically located
nuclei with kidney-shaped, horseshoe, oval and round appearances were recorded in monocytes of both groups of animals.
Platelets of the newborn and adult hedgehogs were non-nucleated and had round to oval shapes. A centrally located dark
area surrounded by a less dense area was obvious. The discoid non-nucleated erythrocytes had a biconcave appearance in
both groups of hedgehogs.

Keywords: Libyan Long-Eared Hedgehog (Hemiechinus Auritus), Blood Cellular Elements. Basophils, Neutrophils,
Eosinophils, Lymphocytes.

1. INTRODUCTION Its several types of cellular elements are suspended in a fluid
medium known as plasma. Three main types of cells are

The protection of wildlife systems, of which the human being is recognized in blood: red blood cells (erythrocytes), white blood
an integral part, is vital. Libya has an estimated 87 species of cells (leukocytes) and platelets (thrombocytes). These cellular
mammals and 338 species of birds [. The hedgehogs are elements, mostly red blood cells, constitute in volume about
perhaps the most primitive, little changed from their ancestors 45% of the whole blood volume, the other 55% of the blood
that lived on the African continent some 20 million years ago. volume is plasma, the blood's liquid medium that has a light
They have become well adapted to the arid climates that are yellow appearance. The proportion of blood occupied by the
close more or less to those of northern Africa. Mammalian erythrocytes is referred to as the hematocrit . The mature
blood is a highly specialized circulating fluid tissue. circulating mammalian red blood cells lack nuclei and
*Correspondence: Abdulkarem A. lifergane or_ganelles. They have a digcoid shape with edges that are
thicker than the central portion of the cell to the extent that

Abdulkarem.ilfergane@uob.edu.ly mostly they appear as biconcave disks. The primary function of
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the erythrocytes is to transport oxygen from the lung to the
various tissues of the body and to assist in the transport of
carbon dioxide from the tissues to the lung. Oxygen transport is
mainly accomplished by the hemoglobin content of the red
cells. The red blood cells are marked by glycoproteins that
determine the different blood types. The life span of the
erythrocyte shows variation depending on the species. Human
and dog red cells may survive up to 120 days, whereas the life
span in sheep and cats may be 150 and 80 days, respectively (1.
A limited number of micronucleated erythrocytes could be
encountered in the mammalian peripheral blood due to the
ineffective function of the reticuloendothelial system to remove
them from circulation. On the other hand, micronucleated
erythrocytes are usually present in considerable numbers with
the ordinary nucleated erythrocytes featuring avian and reptilian
blood ™. The leukocytes are part of the immune system.
Besides the destruction and removal of old or aberrant cells and
cellular debris, they attack infectious agents (pathogens) and
foreign substances 1. They are spherical cells and larger than
erythrocytes and have a nucleus. According to their appearance
in stained preparations, the shape of the nucleus and the
characteristic features of the cytoplasmic granules, these cells
have been given different names. Granulocytes are leucocytes
containing large cytoplasmic granules that have been designated
as neutrophils, basophils and eosinophils. There are two kinds
of apparently agranulated leucocytes: lymphocyte and
monocyte 61, They represent the most abundant type of
leucocytes in humans and form an integral part of the immune
system. Together, with the eosinophils and the basophils, they
form the class of polymorphonuclear cells. The term
polymorphnuclear is based on the multilobulated shape of the
nucleus. The lobes are linked by fine threads of chromatin. The
immature neutrophil (band form) has a nonsegmented nucleus
taking the shape of a horseshoe. In some of the female
neutrophils, the inactive X chromosome appears as a drumstick-
like appendage on one of the lobes of the nucleus [,
Neutrophils are much more numerous than other phagocytic
leucocytes, the monocytes and their derivatives the
macrophages [®l. These granular white blood cells play a
considerable role in the immune system. They are responsible
for combating infection and parasites in vertebrates. They are
also involved in control mechanisms associated with allergies
and asthma. The stained small granules are concentrated within
the cellular cytoplasm and the nucleus is easily visible. The
nucleus usually has two lobes, bilobed nucleus 1,

The basophils contain large cytoplasmic granules which obscure
the cell nucleus upon examination under the microscope. The
nucleus is divided into irregular lobes, but such division is
usually obscured by the overlying deeply stained granules. The
cytoplasmic granules are fewer and more irregular in size and
shape than the granules of the other granulocytes. As with other
circulating granulocytes, basophils can be recruited out of the
blood into tissue spaces when needed [l. As part of the immune
system, the agranular monocytes participate in protection
against blood-borne pathogens. Monocytes circulate in the
peripheral blood for about one to three days and then move into
tissues throughout the body. In the tissues, monocytes
differentiate into different types of macrophages at different
anatomical locations They possess a large smooth nucleus, a
large area of cytoplasm and many internal vesicles for
processing foreign phagocytized material. They are usually
identified in stained smears by their large oval, horseshoe or

kidney-shaped nucleus and are generally eccentrically placed [,
Lymphocytes play an important and integral role in the
vertebrate’s immune system. There are two categories of
lymphocytes, namely the large lymphocytes (also called
granular large lymphocytes) and the small lymphocytes. Their
nucleus is spherical, sometimes with an indentation. The three
major types of lymphocytes are the T- cells, B- cells and the
natural Killer (NK) cells. Their life span extends from weeks to
several years, which is very long compared to other leucocytes.
The memory lymphocytes may live for the lifetime of the
organism [0, Sex influence has been reported in some aspects
of the hedgehog’s lymphocytes. The mean lymphocytic cellular
volume and lymphocytes count of the female hedgehogs were
slightly but significantly higher than those of the male.
Abnormal hematologic findings, mainly in the lymphocytes,
have been reported in an African hedgehog, Atelerix albiventris,
with gastrointestinal lymphosarcoma [l. Thromboplastin of the
platelets is essential for blood clotting (coagulation). They are
non-nucleated disc-like cell fragments of the megakaryocytes in
mammals [1+12 In sub-mammalian vertebrates, the thrombocytes
are oval and nucleated [*°1,

2. MATERIALS AND METHODS
Animals

Twenty adult (12 females and 8 males) long-eared hedgehogs
Hemiechinus auritus (Fig. 1) were collected from several
localities of the city of Benghazi. A pregnant female was
obtained from the wilderness and brought to the laboratory. It
gave birth to four pups, hedgehoglets (Fig. 2). The adult
hedgehogs were examined for abnormalities. Physical
examination revealed an absence of apparent disease symptoms
such as discharges and absence of damages in the structures.

Figure 1. An adult Hemiechinus auritus
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Figure 2. Four one-day-old hedgehoglets.
Chemicals

Component of formalin- acetic acid-alcohol (F.A.A.) fixative
solution, Zenker fixative solution and Harris hematoxylin and
eosin stains were of technical grade. Anesthetic ether, sodium
chloride of the normal physiological saline solution, ethyl
alcohol, methyl alcohol and xylene were also of technical grade.

Blood sampling

After anesthetizing the hedgehogs with anesthetic ether, blood
samples were obtained from the heart by means of a 19 G
needle. The samples were kept in plastic tubes containing the
anticoagulant heparin.

Preparation of stained blood smears

The collected heparinized blood was used to prepare blood
smears according to the steps that were outlined by [*4l. The
dried blood smears were fixed by dipping them into absolute
methanol for three minutes. The glass slides were put into a
glass carrier and then dipped into a glass container of Harris'
haematoxylin for five minutes. The next step was to wash with
distilled water for one minute followed by dipping into a
container of tap water for ten minutes. The slide was then kept
for two minutes in jars containing eosin stain. Distilled water
was employed to wash the stained smears for one minute. The
slides were dried at room temperature. Canada balsam was the
mounting medium for the glass coverslips

Microphotography

The stained sections were closely examined under the light
microscope to investigate the developing micromorphological
aspects of the blood cellular elements. Selected fields of the
stained blood films were microphotographed with the aid of a
light microscope- digital camera unit. A personal computer was
connected to the digital computer. With the aid of a T-V capture
built-in card and a Movie Maker software program, the selected
photographs were captured and saved in a portable storage
device. The PhotoManager program was employed to adjust
color, brightness and contrast of the captured microphotographs.
The magnification power of the adjusted figures was determined
by using a micrometer stage slide to measure the distance
between lines as appeared with the used objective lens.

3. RESULTS

Leucocytes

These granular leucocytes were the most predominant cells in
the stained blood films of both the newborn and adult long-
eared hedgehogs. Their cytoplasm, whose neutrophilic fine
granules were not easily visible, looked light pink in color. The
nucleus of both the newborn (Figs. 3, 4) and adult (Figs.
5,6,7,8) hedgehog's neutrophils showed polymorph lobulation.
Hematoxylin-eosin stained blood smears of the newborn
animals revealed the presence of four to seven nuclear lobes.

Neutrophils

On the other hand, neutrophils of the adult animals had nuclei
with four to eight lobes. The separation of the lobes from each
other and the joining threads were in most cases very obvious.
However, in some nuclei, the lobes looked like a band and the
nuclear threads were not clear, as in Figure 3 of the newborn
and Figures 5 and 7 of the adult animals.

Figure 3. Hematoxylin-Eosin stained blood smear of a newborn
Hemiechinus auritus showing a four-lobed nucleated neutrophil.
(X 1500)

Figure 4. A neutrophil with seven nuclear lobes in a blood smear of
a newborn long-eared hedgehog. (H-E, X 1500)
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Figure 5. Blood smear of an adult animal stained with hematoxylin-
eosin. A neutrophil whose nucleus has four lobes. (X 1500)

Figure 6. A neutrophil with eight nuclear lobes of different
sizes in a blood smear of an adult animal. (H-E, X 1500)

Figure 7. A multi-lobed nucleated neutrophil of an adult
long-eared hedgehog. Some of the lobes are fused forming
bands. (H-E, X 1500)

Qo
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Figure 8. Stained blood smear of an adult animal showing a
neutrophil with a peculiar distribution of its nuclear lobes.
Two big lobes are closely related and the other five small
lobes are attached to them. (H-E, X 1500)

Eosinophils

Eosinophilic granules were easily observed in the cytoplasm of
the eosinophils of the newborn and adult hedgehogs. The
nucleus of the eosinophils had the appearance of horseshoe (Fig.
9), bilobed (Fig. 10) or trilobed (Fig. 11) in blood films of the
hedgehoglets. The eosinophilic leucocytes of the adult
hedgehogs showed bilobed (Fig. 12) and trilobed (Fig. 13)
nuclei. In Figure 13, there was a very small lobe connected to
the joining thread of two lobes.

Figure 9. Blood smear of a newborn hedgehog showing an
eosinophil whose nucleus appears as a horseshoe. (H-E, X
1500)
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Figure 10. An eosinophil with bilobed nucleus in a blood
film of a newborn animal. (H-E, X 1500)

° Figure 13. Stained blood smear of an adult long-eared
hedgehog showing an eosinophil whose nucleus is trilobed.
(H-E, X 1500)

Basophils

Basophils of the newborn animals had large nuclei filling most
of the cell. The coarse large basophilic granules of the
cytoplasm obscured the outlines of the nuclei resulting in the
irregular appearance of the nuclear borders (Fig. 14). Figure 15
shows a basophilic leucocyte of an adult hedgehog. The nucleus
was large. The basophilic granules interfered with the clear
o 0 ~ appearance of the nucleus.

o .

Figure 11. Hematoxylin-eosin stained blood smear of a
newborn long—eared hedgehog. A three-lobed nucleated
eosinophil is observed. (H-E, X 1500).

Figure 14. Basophilic granular leucocyte of a newborn long-
eared hedgehog. The nucleus is large with irregular borders.
(H-E, X 1500)

Figure 12. An eosinophil with bilobed nucleus in a stained
blood film of an adult hedgehog. (H-E, X 1500)
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Figure 15. A Basophil in a blood film of an adult hedgehog.
The nucleus is large and fills almost the whole cytoplasm.
(H-E, X 1500)

Lymphocytes

The majority of the hedgehoglets lymphocytes were small in
size and their regular spherical nuclei filled nearly the entire cell
volume leaving a narrow rim of cytoplasm (Fig. 16). Small,
medium and large lymphocytes were also observed in blood
smears of the adult animals. Spherical nuclei of the medium and
large-sized lymphocytes leave more cytoplasm space (Fig. 17).

.r
o ©
]

Figure 17. Stained blood film of an adult long-eared
hedgehog showing a lymphocyte. The large nucleus leaves a
narrow space of cytoplasm. (H-E, X 1500)

Monocytes

The kidney-shaped nucleus of the agranular monocyte of the
newborn hedgehog could take an eccentric location leaving a
considerable amount of cytoplasm (Fig. 18). In other instances,
the nucleus was round, small and eccentrically located. The
monocyte of the adult hedgehog had an eccentrically located
large nucleus with a deep depression at one side giving the
nucleus more or less a horseshoe appearance (Figure 19).
Monocytes with large irregular nuclei were also encountered
(Fig. 20).

Figure 16. A lymphocyte of a newborn hedgehog. The
smooth nucleus filled most of the cell leaving a narrow area
of cytoplasm. This figure also shows typical erythrocytes
with a flattened discoid appearance. (H-E, X 1500)

Figure 18. Monocyte in a blood smear of a newborn
hedgehog. The nucleus is kidney-shaped. (H-E, X 1500)
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Figure 19. A blood film of an adult hedgehog. A monocyte Figure 21. Platelets in a blood smear of a newborn
whose nucleus is eccentrically located shows a deep hedgehog. They are oval to rounded in shape. They show a
depression. The discoid non-nucleated erythrocytes are linear arrangement. (H-E, X 1500)
observed with their centrally located thin areas.

(H-E, X 1500)

ath

Figure 22. An aggregate of the oval to rounded in shape

platelets of a newborn long-eared hedgehog. Centrally

Figure 20. A monocyte in adult hedgehog blood film. The located dark areas are observed. (H-E, X 1500)
nucleus exhibits an irregular shape. (H-E, X 1500)

Platelets

Figures 21 and 22 showed platelets in blood films of newborn
animals. The platelets appear round to oval in shape. A centrally
located dark area surrounded by a less dense area could be
observed. They showed linear arrangement or grouped into
aggregates. The non-nucleated cytoplasmic fragments of the
megakaryocytes in the blood smears of the adult hedgehog had
a morphological appearance similar to that of the newborn
platelets (Figs. 23,24).

Figure 23. Oval to rounded platelets of an adult long-eared
hedgehog. The linear arrangement has a small number of
platelets. (H-E, X 1500)
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Figure 24. Platelets of an adult hedgehog showing a linear
arrangement. They show centrally located dark areas.
(H-E, X 1500)

4. DISCUSSION

As in other mammalian species, stained blood smears of the
long-eared hedgehog revealed that the cellular elements include,
granulocytes, agranulocytes, non-nucleated platelets and non-
nucleated discoid erythrocytes. Neutrophil nuclear lobulation of
the newborn Hemiechinus auritus reached the maximum of
seven lobes, whereas nuclear lobulation of up to eight lobes was
observed in neutrophils of the adult animals (Fig. 6). Joining
threads of the nuclear lobes and cytoplasmic features did not
show any sign of peculiarity in neutrophilic cells of both
newborn and adult hedgehogs!*®l. The drumstick-like appendage
(Barr body) representing the inactive X chromosome that has
been observed in neutrophils of human females [1¢] could not be
observed in blood smears of the female newborn and adult
hedgehog.

Eosinophils with non-lobulated nuclei were reported [61,
Results of the present investigation confirmed the presence of
such type of eosinophils in the blood of the adult long-eared
hedgehogs. Results also showed that nuclear trilobulation was
frequent in eosinophils of the newborn and adult hedgehogs.
Such trilobulation was described as rare in eosinophils of
human beings and was not referred to in other mammals 071,
The peculiar appearance of the basophils was limited to the
large irregular nucleus in newborn hedgehogs. Basophils with a
large nucleus was observed in adult animals. Outline
irregularity as well as bilobulation were noticed in basophils of
other mammals [,

In both the newborn and adult animals the lymphocytic
agranulocytes had almost identical morphological features.
Most of the lymphocytes were small in size. Medium and large-
sized cells were also observed. In equine, swine and canine
species small lymphocytes constitute the majority of the
lymphocyte population. A similar trend has been observed in
human blood 18],

The variable shapes of the eccentrically located nuclei of the
monocytes were observed in the blood smears of the newborn
and adult long-eared hedgehogs. Monocytes with kidney-
shaped, horseshoe, oval and round nuclei have been noticed in
the blood of some other mammalian species [*9],

The non-nucleated round to oval platelets of the newborn and
adult hedgehogs had regular outlines. The observed centrally
dark area surrounded by less dense area was reported in human
platelets and in platelets of other non-human mammals. The
biconcave nature of the non-nucleated discoid erythrocytes of
the newborn and adult long-eared hedgehogs was identical to
that of some other mammals including man 21, On the other
hand, blood erythrocytes of pigs and ruminant mammals have a
flattened discoid appearance. Species of the Camelidae family
have non-nucleated ovoid erythrocytes 21,

5. CONCLUSIONS

National records on several aspects of wildlife animals are vital.
Such records may give adequate knowledge of the biological
parameters that help in understanding the features of the well-
being of these organisms in their natural environment. This
study provides identification of the morphological
characteristics of different peripheral blood cells of the long-
eared hedgehog species as a reference for future hematological
studies of this species and may be used as a basis for
comparison in clinical cases.
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Abstract

This paper studied existence and uniqueness of a solution for a semimartingale stochastic integral equation

X(t,w)=H( w)+ J F(s, oo,X(oo))dY(s, w) (2.1),
(0,t]
by using Existence and Uniqueness Theorem on the martingale process. Using the concept of convergence Cauchy sequence
{X,,} to a cadlag process X, where X € L,, we can find a convergence Cauchy sequence {X,, - M} to a cadlag process Y on
the space M, of martingales, where M is a square-integrable cadlag martingale on a probability space (%2, F, P), as
Y=1limX, - M=X-M=I(X).

n—-oo

And some important assumptions are

i. F is a map from the space R, X 2 X Dga[0, ©) into the space R?*™ of d x m-matrices. F satisfies a spatial Lipschitz

condition uniformly in the other variables: for each 0 < T < oo there exists a finite constant L(T) such that this holds for

(t,w) €[0,T] x 2 and all n,& € Dgpa[0,0): |F(t,w,n) — F(t,w,&)| < L(T)- sup In(s) —&(s)|. ii. Given any
s€(0,t]

adapted R%-valued cadlag process X on 2, the function (t, w) — F(t, w,X(u))) is a predictable process, and there exist
stopping times v, — oo such that 1, ,,,) (©)F (¢, X) is bounded for each k.
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1. INTRODUCTION

Integral equations form one of the most useful tools in many
branches of pure analysis, such as functional analysis and
stochastic calculus see 12341, Stochastic integral equations are
extremely important in the study of many physical phenomena in
life sciences and engineering 871, There are currently two basic
versions of stochastic integral equations being studied by
probabilists and mathematical statisticians, namely, those
integral equations involving Ito integral and those which can be
formed as probabilistic analogues of classical deterministic
integral equations whose formulation involves the usual
Lipschitz conditions of the variables.

Several papers have appeared on the problem of the existence of
solutions of stochastic integral equations and are discussed in
(891011121 |n this paper, we will prove an existence and
uniqueness for the semimartingale stochastic integral equation by
the Existence and Uniqueness theorem.

2. PRELIMINARIES

Let (2, F,P) be a probability space with a filtration {F.}. We
consider

X(t,w) = H(t,w) +

f(O,t] F(S: w, X((D))dY(S, W) (2.1)

Where Y is a given R™-valued cadlag semimartingale, H is a
given R%-valued adapted cadlag process, and X is the unknown
R%-valued process. The coefficient F is a d x m-matrix valued
function of its arguments. For the coefficient F, we make these
assumptions.

i.Fis a map from the space R, X 2 X Dpa[0, o) into the
space R¥™ of d x m-matrices. F satisfies a spatial
Lipschitz condition uniformly in the other variables: for each
0 < T < oo there exists a finite constant L(T) such that this
holds for (t,w) € [0,T]x 2 and all 7,¢ € Dga[0,0):
|F(t, 0,m) = F(t, 0,9 < L(T) - Sgtlopt]ln(s) IOl

ii. Given any adapted R%-valued cadlag process X on (2, the
function (t, w) - F(t, w, X (w)) is a predictable process, and
there exist stopping times v;, — oo such that 1,y (£)F (¢, X)
is bounded for each integer k.

Definition 2.1.181If X is the unknown R%-valued process on a
probability space (12, F, P) which is finite with probability one,
w.p.1, then its distribution function is F(t) = P(w: X(w) < t).
This gives us the convenient expressions f(w:X(w) € h) =

J,, dF(¢), for any Borel set h of F.

Definition 2.2.11 A cadlag process Y is a semimartingale if it can
be written as Y, =Y, + M, + V; where M is a cadlag local
martingale, V is a cadlag FV process, and M, =V, = 0.

Lemma 2.3.141 Assume F satisfies assumptions (i),(ii). Suppose
there exists a path & € Dpa[0,0) such that for all T < o,

c(M)= sup |F(t,w,&)| < oo. Then for any adapted R%-
te(0,T]wen
valued cadlag process, X there exists stopping times v, — oo

such that 1 ,,)(t)F (t, X) is bounded for each integer k.

Definition 2.4.1 For predictable processes X, we define L, norm
over the set [0, T X 2 under the measure uM by

1/2
= 11Xl 7 ( f IXIZdMM)
[0,T]x0

1
(E f[O,T]x.QlX(t' 03)|2d[1V1]t(m)) /2

Let £, = £,(M, P) denote the collection of predictable processes
X such that [|X||ur < oo for all T < oco. A metric on £, is
defined by d,(X,Y)=X-Y|,, where |X|., =
Y1 27 QAANX Nl upsr)- £ is notan Ly, space, but instead a local
L, space of sorts.

Theorem 2.5. "Existence and uniqueness" 4 Let X € £,.
There exists a sequence X, € S,, where S, is the space of
predictable simple processes, such that [|X — Xy, — 0. From
the triangle inequality, it then follows that {X,,} is a Cauchy
sequence in L,, given € > 0, choose 1, S0 that [|X — X, ||, <
€/, for n2mng. Then if mn 2ng, 1Xm —Xullz, < I1Xm —
Xllz, + 11X — Xpll;, < e For the stochastic integral X, -M,
where M is a square-integrable cadlag martingale on a probability
space (2, F,P), the additivity of the integral, [|X,, M — X, -
M”]Vl‘z S N K — Xn) - M”]V[Z = || X _Xn”Lz- Consequently,
{X,, - M} is a Cauchy sequence in the space M, of martingales.
Then there exists a limit process Y = r},glc;lo X, - M. This process is

called I1(X) = X - M. Let Z, be another sequence in S, that
converges to X in £,. Then Z,,-M - Y, in M, same as X - M.
The uniqueness of the stochastic integral hold is in a sense
stronger than indistinguish ability. If W is a process that is
indistinguishable from X - M, which means that P{w: W;(w) =
X -M)(w) forallt e R,} =1, then W also has to be
regarded as the stochastic integral. This is built into the definition
of I(X) as the limit: if || X-M —X,-Mllp, »0 and W is
indistinguishable from X - M, then also ||W — Xy, - M||5¢, — 0.

Corollary 2.6.0 Let 0 < T < oo. Assume {F,} is right continues,
Y is a cadlag semimartingale and H is an adapted process, all
defined for 0 <t <T. Let F satisfy assumption (i),(ii) for
(t,w) €[0,T] x 0. In particular, part (ii) take this form: if X is
a predictable process defined on [0,T] x £2, then so is F(t, X),
and there is a non-decreasing sequence of stopping times {v;}
such that 1(,)(t)F(t,X) is is bounded for each integer k, and
for almost every w, v, =T for all large enough k. Then there
exists a unique solution Xto equation (2.1).

3. MAIN RESULTS

Theorem 3.1. Assume {F,} is complete and right-continuous. H
is an adapted Rd-valued cadlag process and Y is an R™-
valued cadlag semimartingale. Assume F satisfies assumptions
(i),(i1). Then there exists a unique cadlag process

{X(t,w):0 <t < o} adapted to {F,} that satisfies equation
(2.2).

Proof: For k € N c [0, ), the function 1go<<()F (¢, w,7)
satisfies the original hypotheses. There exists a process X, that
satisfies the equation

Xk(t, O.))

= H*(t,w) +f ]l[ork](s)F(s, o, Xg(w))dY*(s,w)  (3.1)
(ot
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We have H*(t,w) = H(kAt, w) for a stopped process. Let k <
m. Stopping the equation

Xm(t, ) = H™(t, )
+ f 1r0,m] (s)F(s, , Xm(oo))de(s, )
(o.t]
At time k gives the equation
Xk (t, w)
= H*(t, w) + J.

(0,tAK]

Liom] (S)F (5, 0, X (0))dY™ (s, w)

Valid for t. By proposition stopping a stochastic integral can be
achieved by stopping the integrator or by cutting off the
integrator with an indicator function. If we do both, we get the
equation

Xt w) = H*(t, ) +
Jo.q ios1 ($IF (s, o, X,’;l(w)) AY* (s, w)

Thus X, and X% satisfy the same equation, so by the Existence
and Uniqueness Theorem, X* = XX for k < m. Thus we can
unambiguously define a process X by setting X = X,on [0, k].
then for 0 < t < k we can substitute X for X;, in equation (3.1)
and get the equation

X(t,w) = H*(t, w) +f
(0,kAt]
<k.

F(s,w,X(w))dY(s,0),0 < t

Since this holds for all k, X is a solution to the original equation
(2.2).

Uniqueness similarly, if X and X solutions of equation (2.1)
then X(kAt) and X (kAt) solve equation (2.1). By the
uniqueness theorem X (kAt) = X (kAt) for all t, and since k can
be taken arbitrary, X = X.

4. CONCLUSION

The paper concluded that the solution of a semimartingale
stochastic equation has been found by using Existence and
Uniqueness Theorem on a martingale, by using some important
assumptions on a probability space (€2, F, P).
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Abstract

The high cost of using synthetic polymers such as polyacrylamides in the water purification process, and their monomers
toxicity produced from the polymer synthesis encouraged many researchers to find a good replacement to clarify turbid water.
This work was carried out to determine the effectiveness of Gum Arabic (GA) as a natural coagulant aid in the treatment of
artificially turbid water (water saturated with silica (SiO2), the main component of rocks) and ground drinking water systems,
which is rich in rocks. The experimental results showed that the highest efficiency for GA as a water clearer was increased
by increasing its content to 5 wt %. This was confirmed by a reduction in the turbidity from 1269 NTU to 56 NTU. Interaction
kinetic fits specified that the two-phase decay model was found to be the proper fit (R? ~ 1) for the kinetic data at 0.001, 0.01,
0.1 wt% of added GA. This proposes that at a low content of GA molecules, some SiO; particles remain suspended in bulk
solution, while only one phase decay fitted the data well when 1 and 5 wt% of GA were added, which means a complete GA-
SiO; interaction. Furthermore, the turbidity decay dependence on the GA content was noted as a minimum interaction lifetime
(t = 9 min) has been observed at 5 wt%. The physicochemical analyses have revealed that GA is effective in reducing
turbidity, total dissolved solids, total alkalinity and total hardness of water and has the ability for water purification by owning
unwanted minerals and hardness removal characteristics. This eco-friendly and economical natural polymer could be a
promising material to use in groundwater treatment.

Keywords: Gum Arabic, Turbidity, Silica, Kinetics, Total Alkalinity, Total Hardness

1. INTRODUCTION encouraged many researchers to find a good replacement to

ion i ; clarify turbid water [3-5],
Coagulation is used in the treatment of surface, ground, and

industrial wastewater to remove dissolved solids and turbidity by Gum Arabic or Acacia Gum is a natural polysaccharide derived
using conventional chemical-based coagulants such as alum from the exudates of A. Senegal and A. Seyal trees. Gum Arabic
(AICI3), ferric chloride (FeCls), and poly (Aluminium chloride) acts as an efficient emU|S_If_IEI’ anc_j a stabll_lzer in food and
(PAC)H. Although the effectiveness of these chemicals as cosmetic products containing oil-water interfaces. Many
coagulants was widely acknowledged, their use was associated researchers recognize that Gum Arabic consists of mainly three
with several drawbacks, including ineffectiveness in low- portions (519, The major part is a highly branched polysaccharide
temperature water, relatively high procurement costs, negative consisting of a glucose backbone with linked branches of
effects on human health, the production of large volumes of arabinose and ramose, which terminate in glucuronic acid. A
sludge, and a significant impact on the pH of treated water(?. So smaller fraction is a higher molecular weight arabinogalactan-
polymers could be a good candidate for water clarification, but protein complex in which arabinogalactan chains are covalently
the high cost of using synthetic polymers such as linked to a protein chaln_through serine and hydroxyproll_ne
polyacrylamides in the water purification process, and their groups. The attached arabinogalactan in the complex contains
monomers toxicity produced from the polymer synthesis glucuronic acid. The smallest fraction having the highest protein
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content is a glycoprotein which differs in its amino acid
composition [7:10.11],

The physical properties of Gum Arabic, recognized as quality
factors, include moisture, total ash, volatile matter and internal
energy. GA is a natural macromolecule consisting of hydrophilic
carbohydrate and hydrophobic protein components emulsifier
which adsorbs onto the surface of oil droplets while the
hydrophilic carbohydrate component inhibits flocculation and
coalescence of molecules through electrostatic and steric
repulsions in food additivesl”). Moisture content facilitates the
solubility of hydrophilic carbohydrates and hydrophobic proteins
in GA polymer. Total ash content is used to determine the critical
levels of foreign matter, acid-insoluble matter, and salts of
magnesium, calcium, and potassium [7:10],

The cationic compositions of ash content are used to determine
the specific levels of heavy metals in Gum Arabic %, Gum
Arabic is a solid of a pale to orange-brown color which, when
ruptured secretes a vitreous

substance. Gum Arabic of excellent quality is tear-shaped, round,
with an orange-brown color. After it is crushed or shattered, the
pieces are paler in color and have a vitreous appearance.
Contrary to other vegetable gums, gum Arabic dissolves very
well in water (up to 50%). The viscosity of A. Senegal is weak
(16 mL/g on average). The resulting solution is colorless,
tasteless and does not interact easily with other chemical
compounds 71011 Chemically, gum Arabic is a slightly acidic
complex compound, made up of glycoprotein and
polysaccharides. The principal polysaccharide is Arabic acid, a
polysaccharide linking a D-galactose with branches composed of
L arabinose, L-rhamnose and D-glucuronic acids [6-8:10.12],

Figure 1. Structure and Resin of Gum Arabic

This work aims to introduce GA as an effective coagulant aid in
the treatment of ground drinking water, which is reached in rocks.
The interaction of GA with the silica suspended in water will also
be investigated using the turbidity technique.

2. EXPERIMENTAL
2.1 Materials

In this work, GA from soluble pure, as shown in Figure 1 was
obtained from a local Sudanese company and used as received.
Silica (SiO2) from (Riedel-De Haen ag Seelze-Hannover).
Groundwater samples used for this work were collected from

three different wheels in Benghazi (Libya) and were coded as S1,
S2, and S3, respectively. Samples were collected in new plastic
bottles pre-sterilized with ethanol and then were analyzed
immediately in the laboratory.

2.2 Physicochemical Analyses

The turbidity of the water samples was measured on a
conventional turbidity meter; Lamotte 2020 We Turbidimeter
(Figure 2). Firstly, the instrument was switched on and calibrated
with distilled water poured into a vial, and then 5 mL of the water
sample was determined.

Total dissolved solids (TDS) were measured using a multimeter
analyser that determined different parameters according to the
selected mode. Initially, the instrument was switched on and
calibrated with distilled water. 5ml of water sample was poured
into a vial, then the electrode of the instrument was inserted into
the vial and the TDS mode button was pressed for reading each
sample.

The total alkalinity of the water sample was measured by titrating
it with a standard solution of HCI.

Total hardness (amount of Ca?* and Mg?* ions dissolved in water
sample was determined by using a standard solution of EDTA.

2.3 Kinetic Experiment

The correct proportions of GA were measured and mixed with 10
wt% of silica suspensions (artificial turbid water), and then,
immediately, turbidity was recorded as a function of time and
directly obtained in the form of a graph. This graph was fitted to
an exponential function via Graph Pad Prism Software®, and
consequently, the kinetic parameters were determined.

Transmitted
light

Scattered
light (90°)

Figure 2. Turbidity measurements by 2020
Nephelometer.

2.4 Statistical Analysis

Results were expressed as means + standard division of the mean
(n=3).
3. RESULTS AND DISCUSSION

To examine the efficiency of GA polymer as a good coagulant
aid in the treatment of turbid water, artificial water suspended
with silica at different amounts of the polymer was investigated.
Figure 3 shows the turbidity of the suspension solution as a
function of GA content. It is well known that the aggregation of
suspended particles in water creates a turbid system 3. The
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addition of polymer to the solution exhibited a rapid reduction in
turbidity. It decreased from 955 NTU to 372 NTU and from 1269
NTU to 56 NTU upon adding GA polymer from 0.001 wt% to 5
wit%.

Figure 3 also depicts the kinetic study for GA interaction with
SiO2 suspension generated, which was investigated by
monitoring the change in turbidity values of bulk solution as a
function of time in minutes scale. The study was conducted at
room temperature and natural pH. During adding different
concentrations of polymer, the values of turbidity decreased
exponentially after one hour from the beginning of the GA-silica
interaction. Specifically, the turbidity of bulk solution decreased
from 400 NTU to 75 NTU after 60 minutes of adding GA
polymer. In order to fit interaction Kinetic data, a two-phase
decay model (2) was selected to fit for the kinetic data at 0.001,
0.01, 0.1 wt% of added GA, but one phase decay (1) was
nominated to fit at the addition of 1 and 5 wt% of GA.

Td =(Tdo - Tdp)*expt<™ + Td, Q)

Td= IF( t<to, Tdo, Tdp+(Tdo- Tdp)*exp(" <)) (2)

where Td is the turbidity as a function of time t, TdO is the
turbidity in the absence of polymer, Tdp is plateau turbidity, t is
the time in seconds, and K is the interaction constant.

-o- 0.001 wt % GA
-m- 0.01wt % GA
-+ 0.1 wt % GA
—— 1wt % GA
8004
5wt % GA
600+
= 4004
2004
0 T T !
0 20 40 60
Time (min)

Figure 3. Kinetics plots for the interaction of silica
suspension (10 wt%) with added GA at room temperature.

The reduction in turbidity with increasing the amount of GA
polymer (Figure 3) implies that a low transmittance indicates that
the sample contains suspended particles, which have scattered the
majority of the light that entered it. Those samples will exhibit a
definite cloudiness (opaque) and high turbidity (Turbidity = 100
— Transmittance %). By adding the polymer, the solution
becomes clear. This indicates that there is an interaction between
the GA functional groups and the SiO2 molecules. As a result of
this attraction, colloidal silica precipitates at the bottom of the
solution, giving the appearance of a transparent solution. Figure
4 illustrates a mechanism of GA-SiOz interaction. This proposed
mechanism is in perfect agreement with the fluorescence study
of silica binding with polymers similar in composition to gum
Arabic  such as polyacrylic acid, alginate, and
lipopolysaccharides! 15171,

o

0 faleebe.n
é i SR

Figure 4. Turbid water suspended with silica turns clear
when GA polymer is added (e silica particles and ~ GA
polymer).

Table 1 lists interaction lifetime (t) and its related parameters for
GA-SiO; interaction, at 25 °C and pH 7. The interaction lifetime
was determined using the turbidity technique, corresponding to
the beginning of the plateau of interaction isotherm experiments.
According to the R? values, the two-phase decay model was
found to be the correct fit for the Kinetic data at adding 0.001,
0.01, and 0.1 wt% of GA, while two-phase decay was a
respectable fit at adding 1 and 5 wt% of GA. The interaction
lifetime (t) and its parameters were obtained by Graph Pad
Prism® software.

Table 1. Graph Pad Prism Software® parameters for GA
interaction with silica determined by turbidity (at 25 °C and pH 7):

wit% of GA Fitting Parameters
Tdo | Tdp | /min k R?
0.001 955 | 372 17 0.05 | 0.99
0.01 984 251 18 0.05 0.99
0.1 1850 | 202 13 0.07 0.95
1 1133 100 11 0.08 0.98
5 1269 | 56 9 0.10 | 0.98

The results in Table 1 showed that the two-phase decay model
describes well the experimental data at adding 0.001, 0.01, 0.1
wt% of GA, while the one-phase decay model was a good fit at 1
and 5 wt%, as they are corresponding R? value is considerably
high (0.95 to 0.99). This means that turbidity values of silica
suspension in the presence of GA are polymer concentration
dependent. It was found that the Tdp, which represents the
turbidity at the end of GA-SiOz interaction, of 372 NTU (at 0.001
wt% of GA) decays to 56 NTU as the quantity of polymer
increases to 5 wt%. It is worth noting that the increase in the
amount of interacted GA at higher concentration causes a
decrease in interaction lifetime values from 17 min (at 0.001 wt%
of GA) to 9 min (at 5 wt% of GA), followed by doubling the
value of interaction constant as the amount of GA reached to 5
wt%. This proposes that at higher GA concentrations there is a
complete interaction of -CH2COOH groups on SiO: particles,
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which could be via hydrogen bonding, that is confirmed by the
one-phase model. At lower GA wt%, some silica particles remain
in the bulk solution, therefore the two-phase model was necessary
to simulate both reacted and unreacted SiO2 particles.

Since the experiment of treating artificially turbid water proved
that the GA polymer was a good water clearer, the purification
efficiency of GA polymer was then examined by investigating
the physicochemical properties of groundwater samples gathered
from three diverse wheels in Benghazi (Libya), which were
named as S1, S2, and S3, respectively. Tables 2-4 show the mean
values of all measured physicochemical parameters
corresponding to S1, S2 and S3 samples before and after
treatment with 1 and 5 wt% of GA. A considerable reduction was
recorded in the mean values of turbidity; Td, total dissolved
solids; TDS, total alkalinity; TA, and total hardness; TH after
treatment of S1, S2, and S3 samples with the natural polymer.
Furthermore, the physicochemical parameters of all purified
samples were in agreement with the World Health Organization
(WHO) standards, especially when the samples were treated with
5 wt% of GA.

Table. 4 The mean values of the physicochemical parameters of
groundwater samples before and after treatment with different
concentrations of GA (S3 sample):

Table. 2 The mean values of the physicochemical parameters of
groundwater samples before and after treatment with different
concentrations of GA (S1 sample):

After After
Before Treat_ment Trea@ment WHO
Parameter GA With with value
Treatment 1wt% 5wt%
GA GA
Td /NTU 10+0.04 7+0.02 6+0.03 5
TDS /ppm 640+0.2 622+0.1 504+0.2 500
TA/ppm 300+0.6 260+0.4 202+0.2 200
TH/ppm 680+0.9 620+0.8 480+0.4 500

Table. 3 The mean values of the physicochemical parameters of
groundwater samples before and after treatment with different
concentrations of GA (S2 sample):

After After
Before Treatmen | Treatmen WH
Paramete GA t t o
r Treatmen With with value
t 1wt% 5wt%
GA GA
Td/NTU 9+0.01 8+0.04 7+0.06 5
TDS 630+0.3 | 611#04 | 50502 | 500
/ppm
TA/ppm 280+0.6 210+0.4 190+0.5 200
TH/ppm 639+0.8 600+0.3 488+0.7 500

After After
Before treatmen | treatmen WH
Paramete GA t t o
r Treatmen With with value
t 1wt% 5wt%
GA GA
Td /NTU 7+0.01 6+0.02 5+0.01 5
TDS /ppm 600+0.2 580+0.3 501+0.4 500
TA/ppm 278+0.5 218+0.3 198+0.9 200
TH/ppm 622+0.2 577+0.6 444+0.4 500

When water samples from three different wheels were treated
with 1 and 5 wt% of GA (Tables 2-4), it was found that a higher
amount of polymer resulted in a higher level of reduction in the
mean values of physicochemical parameters (Td, TDS, TA, TH).
In the comparison of values for the various parameters, there was
a definite difference between treated and untreated water
samples. According to analysis, treated water samples had
turbidity, total dissolved solids, total alkalinity, and total
hardness values that were 30, 20, 31, and 27% lower than
untreated water samples (S1, S2, and S3). This reduction could
be attributed to the interactions of GA functional groups with
monovalent salts and divalent salts with respect to different
anions and cations which could be present in natural water (8],
which in turn led to the precipitate of those salts from bulk water.
That attribution was also in agreement with our previous work on
a polysaccharide that has a similar structure to GAI, This study
looked at how salts affected the bulk and interfacial properties of
starch using a combination of UV spectroscopy and turbidity
methods. Significant variations in turbidity values were found
when starch interaction with monovalent, divalent, and trivalent
cations was studied (Td). The charge of the interacting cations
has a considerable impact on Td, according to an interpretation
of the obtained results. However, the Td values were significantly
reduced by adding additional halide salt (NaX) as a result of the
direct interaction between the X- ions and hydrogen in the
hydroxyl group of starches. The majority of the physicochemical
characteristics were, according to the analysis, within the World
Health Organization's guidelines for drinking water quality
following treatment [, It is clear that GA polymer could be
utilized to effectively purify ground waters as a powerful natural
coagulant.

4. CONCLUSION

This work has demonstrated that 5 wt % of gum Arabic polymer
can significantly interact with salts and silica to filter turbid
water. The water collected from various wells was also
successfully reduced in turbidity, total dissolved solids, total
alkalinity, and total hardness. It may be possible to use this
economical and ecologically friendly method of water treatment
to provide safe and drinkable water.
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Abstract

Objective: This research aims to identify the most common sports injuries among athletics players (field, track, and cross-
country), their degrees, period of occurrence, time of occurrence, the most injured parts, and the most significant reasons for
their occurrence. Subjects and methods: The researchers relied on the descriptive survey approach to suit the nature and
objectives of the research, and the research sample included (29) athletics players in the city of Benghazi, with a percentage
of (41.43%) of the research population. The researchers used a questionnaire about injuries to collect and analyze information.
Results: The results showed that the most frequent injuries were contractures and then bruises and the degrees of injury
ranged from light to medium. Additionally, the period of their occurrence was during training, and the time of their occurrence
was in the middle of the training period, with the lower part of the body the most exposed to injury. The most important
reasons for the occurrence of injury were the lack of sports rehabilitation means (massage, sauna, warm water, cold water,
etc). Conclusion: The researchers recommended a sufficient warm-up before starting training and before the start of the
competitions, taking into account the individual differences between players, and graduating in intensity when performing
exercises in training because of its role in reducing the level of injuries.

Keywords: Pharmacy Accreditation, Standards, Pharmaceutical Service.
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Abstract

Background: Multidisciplinary team (MDT) meetings are vital for improving patient outcomes and treatment plans, yet their
effectiveness remains uncertain. Existing research demonstrates that collaborative treatment plans in cancer care lead to better
results than those made by individual practitioners. The impact of MDT meetings on patients' management outcomes is
significant. Aim: To evaluate the distribution, characteristics, and diagnoses of cancer patients. Additionally, it seeks to
assess the influence of MDT meetings on clinical decision-making and the subsequent impact on patient outcomes. Subjects
and methods: A descriptive investigation analyzed a cohort of 150 cancer patients receiving care at Benghazi Medical Center
from January to June 2022. Diagnoses were established through comprehensive clinical evaluations, laboratory assessments,
radiographic imaging, and histopathological examinations. Medical interventions were determined collaboratively by a
multidisciplinary team of healthcare professionals, leveraging their specialized expertise for optimal patient management.
Results: The study found that individuals aged 41-60 comprised the largest proportion of cancer patients (49.3%). Females
accounted for the majority (62%) of cases, and most participants were from Benghazi (69.3%). Gastrointestinal tract (GIT)
cancers were the most prevalent (58.7%), followed by breast tumors in women (14.7%) and pancreatic tumors (6%).
Treatment decisions, tailored to individual patient needs, were made collaboratively by the multidisciplinary team.
Chemotherapy, radiotherapy, or a combination was chosen for 47.3% of cases, while surgical resection was appropriate for
30.7% of cases. The study's findings support the hypothesis that MDT meetings contribute to effective and up-to-date
management guidelines. Neglecting discussions about cancer patients poses significant risks that can no longer be ignored.
MDT meetings mitigate these risks and ensure comprehensive medical decisions. Conclusion: The study observed that
chemotherapy and surgical resection were frequently selected as treatment options. It emphasized the importance of
Multidisciplinary Team (MDT) meetings in guiding clinical decision-making. However, further feedback regarding the
optimal format of MDT meetings is required. Establishing standardized MDT protocols is imperative for enhancing patient
management outcomes.
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1. INTRODUCTION

Cancer is a leading cause of death and morbidity worldwide @,
with the predicted global cancer burden expected to be between
29 and 37 million new cases per year by 2040, particularly in
underdeveloped countries @. Risk factors such as smoking,
obesity, physical inactivity, and chronic infections, including
hepatitis B and C, human papillomavirus, and Helicobacter
pylori, are contributing to the increase in cancer incidence in
developing countries G4,

The MDTs in the pilot sites had a part-time medical lead clinician
and a full-time administrative project manager. The Cancer Peer
Review system required cancer units to have their MDTs
running. Most Oncology MDTs meet weekly, and there are
established standards for their operation. The MDT Core
Personnel includes Surgeons, Radiologists, Histopathologists,
Oncologists, and a Clerk coordinator.

Upon the Cancer Care Team duties, which aim:
e For Cure and improve quality of life (QOL)

e To provide cost-effective care initially by preventive
oncology

e To empower and engage the community in patients’ care
e To enhance diagnostic capacity and multimodality options

o To appreciate that MDT meeting is a Stage-specific treatment
plan

e To arrange accurately and coordinate approach treatment

e To know that palliative care is of paramount importance as
curative care

MDT meetings are resource-intensive and require the
participation of many senior clinicians and nurses. Therefore,
running these meetings efficiently is crucial to minimize costs
and ensure optimal patient outcomes. Effective communication
between the MDT chairman and the clerk/coordinator is key to
achieving a smoothly run meeting. It is recommended that a pre-
meeting ‘dry run’ takes place to ensure that all necessary
paperwork and results are available for the meeting. This
preparation time can help to prevent delays and ensure the
meeting is productive. The WHO world cancer report 2020
revealed that the six most common cancer types worldwide are
lung, breast, colorectal, prostate, stomach, and cervical cancer ©),
However, cancer data in Libya is less reliable due to the absence
of a comprehensive national or local cancer registry ©),

A well-organized and informative database is crucial for MDT
meetings. The clerk/coordinator enters all necessary data
beforehand, forming the basis for the paperwork available on the
day. Cases are discussed at different stages, such as diagnosis,
staging, surgery, and follow-up. Complex cases require more
discussion, whereas simple cases require less. At the end of the
meeting, a formal follow-up is agreed upon. Cancer registries are
valuable for researching cancer causes, assessing needs, and
developing prevention programs.

To ensure best practices, the MDT chairman should summarize
the agreed-upon treatment plan for each case, which can then be
entered into the patient's medical record and used to inform
relevant healthcare professionals. Cancer registries are important
for researching cancer causes and evaluating prevention and

control programs (). The purpose of this article is to examine how
multidisciplinary team (MDT) meetings can enhance patient
outcomes and care strategies. It acknowledges the value of
collaborative treatment planning in cancer care and seeks to
assess how MDT meetings affect clinical decision-making and
the management outcomes of patients. The analysis of the
distribution, traits, and cancer patient diagnoses is another key
component of the study.

2. SUBJECTS AND METHODS:

This is a record-based descriptive study of 150 cancer patients
admitted to Benghazi Medical Center, one of the largest cancer
centers in eastern Libya, from January to June 2022. The patients'
data were collected from their medical records. The data included
demographic information, medical history, tumor characteristics,
and treatment outcomes. The study team consisted of a medical
oncologist, a radiation oncologist, a surgical oncologist, a
pathologist, and a clinical research coordinator. The team met
regularly to discuss the patients' cases and to make treatment
recommendations.

Statistical analysis: Statistical analysis: The pre-coded data
were entered into Microsoft Excel, transferred to SPSS version
24.0, and analyzed using descriptive statistics. The qualitative
data were presented as absolute and relative frequencies.

Ethical approval for this study was obtained from the Libyan
Research Ethics Committee prior to its initiation. Data collection
was conducted using file records from the Medical Registry
Department, following approval from the BMC administration
and permission to access the data. The study adhered to the
ethical principles outlined in the Declaration of Helsinki and the
International Conference on Harmonization Guidelines. All
recorded data were treated with strict confidentiality.

3. RESULTS

The study included data from 150 patients who were admitted to
the Benghazi Medical Center from January 2022 to June 2022.
The highest flow in our study was in June when 30 patients were
admitted to the hospital (20%); followed by 28 patients in April
(18.7%), and the least flow was 22 patients (14.7%) in May.
(Table 1, figure 1).

Table (1): frequency distribution of the number of patients
admitted to the hospital in the duration from January 2022 to June

2022
Study group
Months (n=150)
N %

January 22 14.7
February 24 16.0
March 25 16.7
April 28 18.7
May 21 14.0
June 30 20.0
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Regarding the degree of consanguinity, about (5.3%, n=8) of
cases had a positive history of further cancer, (4%, n=6) were
associated with either mother or brother or brother and sister.
About (12.7%, n=19) of cases were diabetic, (10.7%, n=16) were
hypertensive, (12%, n=18) complained of both DM and HTN,
(1.3%, n=2) of cases had DM and hypothyroidism or HTN and
hypothyroidism, and one case (0.7%) complained of celiac
disease. (Table 2).

Regarding age groups, the most common age group was from 41
to 60 years (49.3%, n=74); followed by cases from 61 to 80 years
(37.3%, n=56); and the least flow was for the age groups from 1
to 20 years and from 81 to 100 (1.3%, n=2) (Figure 2). Regarding
gender, more than half of the cases (62%, n=93) were females,
and the other (38%, n=57) were males. (Figure 3).

Table (2): basic patient characteristics of the studied group (n=150)

ltems Categories Study group (n=150)
N %
Age groups 11020 1.3%
21t0 40 16 10.7%
41 to 60 74 49.3%
61 to 80 56 37.3%
81 to 100 2 1.3%
Gender Male 57 38%
Female 93 62%
Cities Ajdabiya 11 7.3%
Benghazi 104 69.3%
Almarj 8 5.3%
Albayda 16 10.7%
Sousse, Sabha, Alwahat, Algatron 4 2.7%
Drana 4 2.7%
Tobruk 3 2.0%
Smoking Yes 13 8.7%
Family history Positive 32 21.33%
Degree of consanguinity Father 8 5.3%
Mother 6 4%
Sister 4 2.7%
Brother 6 4%
Brother + Sister 6 4%
Mother + Sister 2 1.3%
Medical history None 92 61.3%
DM 19 12.7%
HTN 16 10.7%
DM and HTN 18 12%
DM and hypothyroidism 2 1.3%
HTN and hypothyroidism 2 1.3%
Celiac disease 1 0.7%

Most of the cases (69.3%, n=104) were from Benghazi, (10.7%,
n=16) were from Albayda, (7.3%, n=11) from Ajdabiya, and the
other cases were from Almarj, (Sousse, Sabha, Alwahat,
Algatron), Darna and Tobruk (5.3%, n=8), (2.7%, n=4), (2.7%,
n=4) and (2%, n=3) respectively (Figure 4). About (8.7%, n=13)
of cases were smokers, and (21.3%, n=32) of cases had a positive
family history.

The most common malignancies in our study were GIT
malignancies (58.7%, n=88); followed by breast tumors in
women (14.7%, n=22) pancreatic tumors (6%); (3.3%) hepatic
tumors, ovarian and cervical tumors, and other tumors. The least
common tumors (1.3%) were neuroblastoma tumors and
endocrine tumors. Other conditions represent (8.7%) of cases.
(Table 3, Figure 5).

©2023 University of Benghazi. All rights reserved. ISSN:Online 2790-1637, Print 2790-1629; National Library of Libya, Legal number : 154/2018

125



SJUOB (2023) 36 (1) Medical Sciences: 123 — 130 Elsaadi and Jahany.

Table (3): The most common tumors in the study population (n=150)

Study group (n=150)
Diagnosis
N
GIT malignancy 88 58.7
Pancreatic tumors 9 6
Hepatic tumors 5 33
Breast tumors 22 14.7
Ovarian and cervical tumor 5 33
Neuroblastoma tumor 2 1.3
Endocrinal tumors 2 1.3
Other tumors 5 33
Other conditions 13 8.7
The study found various forms of gastrointestinal malignancies, (6%, n=9). Metastasis was observed in 3 cases of rectum cancer
including rectum, colon, sigmoid, and stomach cancers. Rectum and in 4.7% of colon cancer cases in the liver. One case of
cancer was the most common form (20%, n=30), followed by sigmoid and stomach cancer showed metastasis to the lung, while
colon (13.3%, n=20), sigmoid (9.3%, n=14), and stomach cancer one case of sigmoid cancer also had liver metastasis. (Table 4).

Table (4): frequency distributions of different forms of GIT malignancies in the study population

GIT malignancies Diagnosis N %
Rectum cancer 30 20%

Cancer rectum Rectum cancer + liver and bone metastasis 1 0.7%
Rectum cancer + liver metastasis 1 0.7%

Rectum cancer + liver and lung metastasis 1 0.7%
Colon cancer 20 13.3%

Cancer colon

Colon cancer + liver metastasis 7 4.7%

Sigmoid cancer 14 9.3%

Cancer sigmoid Sigmoid cancer + liver metastasis 1 0.7%
Sigmoid cancer + lung and liver metastasis 2 1.3%

Stomach cancer 9 6%

Stomach cancer

Stomach + lung metastasis 2 1.3%
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Table 5 of the study's results showed that pancreatic cancer was
present in 4% of cases, with 2% of those cases having liver
metastasis. Additionally, 13.3% of cases showed breast cancer,
2% had ovarian cancer, and 1.3% had cervix cancer with
abdominal metastasis. Endocrine tumors were present in 0.7% of
cases, with either thyroid gland cancer or adrenal adenoma being
observed. Other tumors, such as abdominal rhabdomyosarcoma,

retroperitoneal liposarcoma, and bone cancer with multiple
myeloma, were found in a small percentage of cases.
Lymphadenopathy was observed in 2% of cases, while
diverticular disease, or Crohn's disease, was diagnosed in 1.3%
of cases. Splenomegaly, GERD, RV fistula, liver cysts, and
ovarian cysts were each present in 0.7% of cases.

Table (5): frequency distributions of different forms of malignancies in the study population

Tumor type Diagnosis N %
Pancreas cancer 6 4%
Pancreatic cancer
Pancreas cancer + liver metastasis 3 2%
Liver cancer 2 1.3%
Hepatic tumors Liver cancer + adrenal metastasis 2 1.3%
Multiple hepatic hemangioma 1 0.7%
Fibroadenoma 2 1.3%
Breast tumors
Breast cancer 20 13.3%
Ovarian cancer 3 2%
Ovarian and cervical tumor
Cervix cancer + abdominal metastasis 2 1.3%
Neuroblastoma Tumor Neuroblastoma Tumor 2 1.3%
Thyroid gland cancer 1 0.7%
Endocrinal tumors
Adrenal adenoma 1 0.7%
Abdominal rhabdomyosarcoma 2 1.3%
Other tumors Retroperitoneal liposarcoma 2 1.3%
Bone cancer + multiple myeloma 1 0.7%
Lymphadenopathy 3 2%
Splenomegaly 1 0.7%
Diverticular disease 2 1.3%
GERD 1 0.7%
Other conditions
Crohn's disease 2 1.3%
RV Fistula 1 0.7%
Liver cysts 1 0.7%
Ovarian cysts 1 0.7%

In the study's results, treatment decisions were made for 47.3%
of cases involving chemotherapy, radiotherapy, or combined
chemo and radiotherapy. Surgery was required in 30.7% of cases,
while 22% needed follow-up. Among those who received
chemotherapy or radiotherapy, 22.7% were treated with
chemotherapy, 14% with chemo-radiotherapy, and 4% with
follow-up ~ chemotherapy  or  radiotherapy.  Palliative

chemotherapy was administered in 2.7% of cases. Surgical
resection was required in 30.7% of cases, with mastectomy
indicated in 8% of cases, sigmoidectomy in 3.3% of cases, and
proctectomy or colectomy in 2% of cases. Hysterectomy and
scalping-oophorectomy were necessary in 1.3% of cases, while
gastrectomy, adrenalectomy, or splenectomy were required in
0.7% of cases. (Table 6).
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Table (6): Decision for treatment of different malignancies among cases

Treatment plan I?:Slség;] N %
Chemotherapy 34 22.7%
Palliative Chemotherapy 4 2.7%
Chemotherapy or radiotherapy o
or combined chemo and radiotherapy (n=71, 47.3%) Follow up Chemotherapy 6 4%
Radiotherapy 6 4%
Chemo-radiotherapy 21 14.0%
Surgical resection 18 12%
Hysterectomy + Salpingio-oophorectomy 2 1.3%
Sigmoidectomy 5 3.3%
Proctectomy 3 2%
Surgery o
(n=26, 30.7%) Gastrectomy 1 0.7%
Mastectomy 12 8%
Colectomy 3 2%
Adrenalectomy 1 0.7%
Splenectomy 1 0.7%
Follow-up by CT and MRI 18 12%
Follow-up by colonoscopy 5 3.3%
Follow up Follow-up by MRI and colonoscopy 4 2.7%
(n=33, 22%) Follow-up by PET Scan 3 2%
Follow up by colonoscopy + histopathology 2 1.3%
Follow-up by inguinal LN biopsy 1 0.7%
In the study's results, follow-up by CT and MRI was
recommended for 12% of cases, while follow-up by colonoscopy age groups (years)
was decided for 3.3% of cases. For 2.7% of cases, follow-up by %1 %1 %11
MRI and colonoscopy was necessary, while 2% of cases required m1to20
follow-up by PET scan. Follow-up by colonoscopy and
histopathology was needed for 1.3% of cases, and 0.7% of cases H 21to40
underwent inguinal LN biopsy as part of their follow-up.
m61to 80
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Figure 1: line graph showing the frequency distribution of the
number of patients admitted to the hospital in the duration from
January 2022 to June 2022

Figure 2: Pie chart illustrating Age group distribution among cases.

gender
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Figure 3: Pie chart illustrating gender distribution among the
studied group (n=150)
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Figure 4: Pie chart illustrating frequency distribution of cases from
different cities.
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Figure 5: bar chart illustrating the most common tumors in the
study population (n=150)

4. DISCUSSION

Numerous research studies have been conducted in both the
eastern and western regions of Libya to investigate the incidence
of cancer @13, However, in this particular study, we aimed to
report the incidence rate of various cancer types, specifically in
the southern region of Libya. Our findings can contribute to a
better understanding of cancer epidemiology in this region and
provide valuable insights for policymakers to develop effective
cancer control programs and policies in Libya. Therefore, this
study's results can serve as a useful guide for decision-makers in
implementing measures to combat cancer in Libya.

According to our research, the age range from 41 to 60 years was
the most frequently affected (49.3%), followed by the age range
from 61 to 80 years (37.3%), while the age ranges from 1 to 20
years and 81 to 100 years experienced the least flow (1.3% each).

Consistent with previous studies conducted in Libya, Ismail et al.
(1) found that cancer incidence rates increased with age. In their
study of the Tobruk area in eastern Libya, the majority of cancer
cases (70.6%) occurred in those aged 41 years and older.

Similarly, Gusbi et al. @2 reported that elderly individuals (aged
70 years and older) accounted for 17% of cancer cases in
southern Libya. They also found a gradual increase in cancer
incidence rates with age for both genders, with the highest
incidence rate in the 45-49 age group for women and over 75 for
men. In addition, the incidence rate for all cancers was higher in
elderly males than females. These findings provide important
insights into the age-specific trends of cancer incidence in Libya.

Our study confirms that the incidence of cancer increases
significantly with age, likely due to the accumulation of cancer-
related risks and reduced cellular repair mechanisms with age.
However, as the global population continues to age, cancer will
remain a significant public health issue, particularly among the
elderly 43, Our findings also reveal that more females (62%) than
males (38%) were affected by cancer in our study. This is
consistent with previous research by Gusbi et al. 2, who found
that overall cancer incidence was higher in females than males
(62.3% vs. 37.7%, respectively), with a male-to-female ratio of
0.61-1.0. Similarly, Eljamay et al. @9 reported a significant
difference in cancer incidence rates between males and females,
with higher rates among females.

Gender is a well-known non-modifiable risk factor in cancer
epidemiology %, with varying incidence rates based on cancer
type that may be attributed to behavioral, physiological,
hormonal, and reproductive differences 6. In our study, GIT
malignancies were the most common (58.7%), followed by breast
tumors in women (14.7%). These findings are consistent with
Gusbi et al. 2, who also reported breast cancer as the most
common cancer site among females, with a decreasing incidence
rate from 146 (45.9%) in 2016 to 73 (23%) cases in 2018. In
males, colorectal cancer was the most common, followed by
prostate cancer.

Ismail et al. ) reported that breast and uterine cancers were the
most common in women (18.4% and 15.9%, respectively), while
colorectal cancers were the most common in men (11.6%),
followed by colorectal cancer in both genders. Benyasaad et al.
(7 observed changes in cancer incidence in eastern Libya in
2012, with colon cancer being the most common in men (22.3%),
followed by lung, prostate, pancreas, and liver cancers. In
women, breast cancer remained the most common (41.5%),
followed by colon, uterine, ovary, and pancreas cancers.

Bodalal et al. *® observed that the most common cancers in men
were colon cancers (22.3%) and breast cancer (41.5%) in women,
consistent with previous studies from Libya (819, El Mistiri et
al. @ present the initial data collected and evaluated by the
Benghazi Cancer Registry. Registry staff routinely visited all
hospitals and pathological labs in eastern Libya (1.6 million
people), and they also collected data from all death registration
offices. In Egypt, lbrahim et al. @D found that hepatocellular
carcinoma (HCC) was the most common malignancy in both
genders (23.8%), followed by breast (15.4%), and bladder cancer
(6.9%). The high incidence rate of colon cancer in Libya may be
due to dietary and lifestyle habits. The availability of endoscopic
techniques and better detection could explain the increase in the
incidence rate of colorectal carcinoma. Our study found a high
frequency of chemotherapy (22.7%), similar to a study from
England (34.1%) @2, which may be due to advanced cancer at
first presentation.

The study has limitations that should be acknowledged.
Important demographic and socioeconomic factors, as well as
family medical history and known risk factors for cancer, were
not included in the analysis, limiting the comprehensive
understanding of the disease. Furthermore, the lack of long-term
follow-up compromises the accuracy and reliability of the results,
hindering a true assessment of the impact of multidisciplinary
team (MDT) meetings on patient outcomes over time. Future
research should address these limitations by incorporating a
broader range of variables and conducting long-term follow-up
studies to enhance the understanding of MDT meetings'
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effectiveness and sustainability in improving patient outcomes
and treatment plans.

5. CONCLUSION

In conclusion, the study identified breast cancer as the most
common cancer in women and colorectal cancer as the
predominant malignancy in men. These findings have important
implications for health authorities in the region, providing
valuable insights for the development of targeted cancer
prevention strategies. The study highlights the urgent need for
comprehensive programs in Libya that focus on improving
cancer research, data collection, screening, diagnosis, treatment,
registration, and overall management across all cancer types. The
results of this study serve as a significant resource for further
investigation and understanding of cancer in Libya, facilitating
future efforts to address the challenges associated with this
disease.
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Abstract

Background: Hyperemesis gravidarum (HG) is a sever nausea and vomiting before 22nd week of Gestation. Antenatal
depression and anxiety become a common problem significantly affecting maternal and fetal health, there is a complex
relation between anxiety and depression and hyperemesis gravidarum. The aim: is to identify and study the prevalence of
anxiety and depression and their related risk factors for hyperemesis gravidarum(HG) cases. Subject and methods: A
descriptive, cross-sectional study was conducted at the Benghazi Medical Center (BMC) on cases diagnosed with HG and
admitted to the Gynecology Department in the period between 1-10-2019 and 31-3-2021. Data was collected through direct
interviews with women and using the Hospital Anxiety and Depression Scale (HADS) with some data collected from their
medical records. The data was analyzed using SPSS Ver. 23. The statistics used were descriptive; frequencies, mean, standard
deviation and median as well as inferential; chi-square test, one-way ANOVA and t-test. P<0.05 is used to denote statistical
significance. Results: High anxiety levels were found in 76.4% and high depression levels were noted in 82% of cases. From
the value of the adjusted odd ratio, women with Libyan nationality are strongly associated with high anxiety (5, 95% CI:
1.021-1.284), followed by a positive history of hyperemesis in previous pregnancies (3.375, 95% CI: 1.161-9.809) and a
higher maternal age (1.14, 95% CI: 1.021-1.284). Regarding maternal education and pregnancy planning, it has been found
that these factors are protective against high anxiety. After adjustment by using multivariable logistic regression, only a
history of hyperemesis in previous pregnancies was identified as an independent risk factor for high depression among the
cases (AOR, 3.167 95% CI: 1.005-9.979). Conclusion: High levels of both depression and anxiety were recorded among
cases of hyperemesis at the Benghazi Medical Centre.

Keywords: Anxiety, Benghazi Medical Centre, Depression, Hyperemesis gravidarum.

1. INTRODUCTION

HG is one of the most common reasons for hospital admission in

Hyperemesis gravidarum (HG) is a severe and persistent nausea the first half of pregnancy.*® The origin is unknown however it
and vomiting disease during pregnancy which may cause more may be associated with younger age,_lg“mlpafousl a pr_evnoug
than 5% weight loss, dehydration and electrolyte imbalances.1 history of HG, infection with H-pylori,” low body mass index,
Its incidence is 0.3- 3 %.23 increased HCG levels and increased placental mass as in molar

or multiple gestations.® HG may result in nutritional deficiencies
in vitamin B1, vitamin B6 and B12 causing anemia,
*Correspondence: Fawzia Elharary. hyponatremia, Wernicke's encephalopathy, central pontine
Fawzia.elharary@uob.edu.ly myelinolysis, coagulopathy, Mallory-Weiss tears.® The effects of
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HG on the fetus are having a lower birth weight, being undersized
for the gestational age and being born before term,3%101% which
are due to malnutrition & electrolyte imbalances caused by HG.?

Depression and anxiety disorders are frequently seen in the
antepartum period and have obstetric and perinatal
consequences.!® Many risk factors of depression identified in
pregnancy such as hormonal shifts, neuroendocrine changes,
stress, a lack of social support, a history of depression prior to
pregnancy, lower income, lower education levels, a history of
antepartum and postpartum depression and a family history of
depression during pregnancy or post-partum.415 It is found that
psychological disorders were higher in the first trimester while
the second and third trimesters were protective factors,*> which
may be related to the occurrence of HG mainly in the first
trimester which along with its physical effects, can also affect the
quality of life and the psychological state of pregnant women.

It is stated that depression is a complication of HG and emotional
support can be beneficial.'® Patients with HG were reported with
significantly more emotional distress than controlled cases™”8 it
was found that 37% of HG pregnant women were depressed.®
Previous reports evaluating psychological behavior in the
etiology and pathogenesis of HG have been conflicting. While a
psychiatric history prior to HG is reportedly uncommon, a
psychiatric history may increase the risk of HG.2 A familial
history of psychiatric disorders was found significantly higher in
HG cases.?! In other studies, psychological distress associated
with HG was a direct consequence rather than a cause of HG.
Therefore, patients with HG during pregnancy should be
evaluated for mood disorders as their medical conditions.?> The
predictors were a previous history of hyperemesis, increased
gravidity and unwanted pregnancy.® Patients with HG were 5.5
and 6.7 times more prone to having depression and anxiety
disorders compared with normal cases and the predictors of
anxiety disorder were low educational levels, low income and
poor social relationships.?® It is also recorded that the
employment status of pregnant women diagnosed with HG
significantly predicted their anxiety. It is not known whether
psychological distress adversely impacts the clinical severity of
HG or whether the severe cases have high anxiety or depression
in a study done by Tan et al?®* Only a high hematocrit on
hospitalization was positively associated with depression cases.*

As no studies have evaluated the prevalence and predictive
factors or the cause-and-effect relation of these psychological
disorders and pregnancy in our hospital, this study was conducted
to find out the prevalence of anxiety and depression and identify
their associated risk factors and the severity of HG as denoted by
laboratory and clinical markers among women hospitalized with
HG at the Benghazi Medical Center.

2. SUBJECTS AND METHOD:

A descriptive, cross-sectional study conducted at the Benghazi
Medical Center (BMC) on women diagnosed with hyperemesis
gravidarum and admitted to the Gynecology Department in the
period between 1-10-2019 and 31-3-2021 was included in this
study. The data was collected by the researcher by interviewing
every patient with the aid of a data collection performa which was
used to collect data regarding demographic characteristics,
obstetric history, morbidity and some laboratory markers such as
electrolyte levels, renal function and liver function tests and urine
for ketones. The Hospital Depression and Anxiety Scale [HADS]
was used to measure psychological distress and symptoms of

anxiety and depression. The scale consists of 14 items, seven for
anxiety (HADS Anxiety) and seven for depression (HADS
Depression). Scoring for each item ranges from zero to three,
with three denoting the highest anxiety or depression level.

A total subscale score of >8 points out of a possible 21 denotes
considerable  symptoms  of anxiety or  depression.
Some data was collected from their medical records. The data
was analyzed by using SPSS Ver. 23. The statistics used were
descriptive; frequencies, mean, standard deviation and median as
well as inferential; chi-square test, one-way ANOVA and t-test.
P<0.05 is used to denote statistical significance.

Ethical Considerations

e A formal letter from the Department of Obstetrics and
Gynecology, Faculty of Medicine at the University of
Benghazi was sent to the Medical Affairs Office at the
Benghazi Medical Center to obtain permission to conduct the
study and verbal consent was obtained from the patients.

3. RESULTS

68(76.4%)
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40 21(23.6%
30
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10
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Figure 1: Distribution of women according to the level of anxiety

Anxiety was prevalent among HG cases. It was present in 76.4%,
indicating a relation between HG and psychological disorders.

7 (82%
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Figure 2: Distribution of women according to the level of
depression.

High depression was also reported among the cases of
hyperemesis gravidarum 82%.

o Sixty-four (71.9%) women had high levels of both depression
and anxiety.

e There is astrong association and overlap between anxiety and
depression cases (OR: 21.33, 95% CI 3.64- 30.615; P=0.001)
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Table (1): Risk factors of high anxiety (>8) by using the Hospital Anxiety and Depression Scale in hyperemesis gravidarum

High anxiety Normal anxiety g AOR A ;
(>8) n=68 (<8) n=21 p-value (95% ClI) Adjusted P-value
1.14
* *
Age 30.63 +4.71 27.71 +£5.05 0.025 (1.021-1.284) 0.021
Nationality: 64 (94.1%)
- 16 (76.2%) 5
0, * *
leyan 4 (5.9%) 5 (23.8%) 0.017 (1.021-1.284) 0.027
Non-Libyan
Gravidity 3[3] 2[4] 0.149
Parity 2[2] 1[2] 0.111
Nulliparous 15 (22.1%) 7 (33.3%) 0.295
Frequency of
vomiting/day o] 8[6] 0.883
Duration of vomiting 21[16] 7[23] 0.996
Previous miscarriage 26 (38.2%) 6 (28.6 %) 0.420
Gestational age at
admission 9.82 +2.52 10.76 +2.89 0.154
Gestational age at the 6.61+2.05 7.38 (+2.10) 0.154
start of vomiting
Hyperemesis in a 54 (81.8%) 12 (57.1%) 0.021* 3.375 (1.161-9.809) 0.025*
previous pregnancy
0.313
0, 0, * *
Planned pregnancy 34 (50.0%) 16 (76.2%) 0.034 (0.103-0.949) 0.040
Local family support 56 (86.2%) 18 (94.7%) 0.389
Income
WSO e | s
LD) 34 (50.0%) 8 (38.1%) 0.201
High (>1000 LD) 21 (30.9%) 5 (23.8%)
Housing
58 (85.3%) 14 (66.7%)
Owned 0.058 0.064
Rented 10 (14.7%) 7 (33.3%)
Living in an extended
9 amily 40 (58.8%) 11 (52.4%) 0.602
Educational level:
Less than primary 2 (2.9%) 3 (14.3%) 0.260
Primary /preparatory 6 (8.8%) 5 (23.8%) 0.019* © 069—0 983) 0.030*
Secondary and above 60 (88.2%) 13 (61.9%) ’ ’
Employment:
Working 17 (25.0%) 3 (14.3%) 0304
Not working 51 (75.0%) 18 (85.7%) '

Values are expressed as mean + standard deviation, number (%) or median [interquartile range]. Adjusted odds ratio AOR (95% Confidence

Interval) is shown where adjusted P< 0.05.

By bivariate analysis for anxiety cases, the variables with crude
P< 0.1 were age, nationality, history of hyperemesis in previous
pregnancies, planned pregnancy, housing and educational level.
After adjustment by using multivariable logistic regression, only
age, nationality, history of hyperemesis in previous pregnancies,
planned pregnancy and educational levels were identified as
independent risk factors for high anxiety among the cases. From

the value of the adjusted odd ratio, the Libyan nationality is
strongly associated with the occurrence of anxiety (5, 95%
Cl:1.021-1.284) followed by a positive history of hyperemesis in
previous pregnancies (3.375, 95% ClI: 1.161-9.809) and a higher
maternal age (1.14, 95% CI: 1.021-1.284).

Regarding maternal education and pregnancy planning, the AOR
was less than one, which means that these factors are protective
against high anxiety. Table (1)
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Table (2): Risk factors of high depression (=8) by using the Hospital Anxiety and Depression Scale in hyperemesis gravidarum

High depression | Normal depression i AOR . i
>8) n=73 (<8) n=16 p-value (95% Cl) Adjusted P-value
Age 30.41 +4.72 27.81 +5.39 0.055 0.060
Nationality: Libyan 66 (90.4%) 14 (78.5%)
Non-Libyan 7 (9.6%) 2 (12.5%) 0.727 0.727
Gravidity 3[3] 2[3] 0.181
Parity 2[2] 1[2] 0.269
Nulliparous 17 (23.3%) 5 (31.2%) 0.504
Frequency of
vomiting/day 10[5] 6.5[4] 0.372
Duration of 15[16] 18[23] 0.665
vomiting
Previous 28 (38.4%) 4 (25.0 %) 0.313
miscarriage
Gestational age at
admission 9.90 +2.62 10.68 £2.62 0.283
Gestational age at
the start of vomiting 7.25+2.14 7.25 (+2.07) 0.341
Hyperemesis in a 3.167
0, 0, * _ *
previous pregnancy 57 (80.3%) 9 (56.2%) 0.042 (glé(J?%S) 0.049
Planned pregnancy 40 (54.8%) 10 (62.5%) 0.574
Local family 59 (86.8%) 15 (93.8%) 0.455
support
Income
Low (<500LD) 17 (23.3%) 4 (25.0%)
Moderate (500-1000 36 (49.3%) 6 (37.5%) 0.650
LD) 20 (27.4%) 6 (37.5%)
High (>1000 LD)
'g?,‘;zg‘dg 59 (80.8%) 13 (81.8%) 0.969
Rented 14 (19.2%) 3(18.8%)
Living in an o o
extended family 43 (58.9%) 8 (50.0%) 0.514
Educational level:
Less thqn primary 2 (2.7%) 3 (18.8%)
/pfegg‘rzgry 9 (12.3%) 2 (12.5%) 0.041% 0.089
0, 0,
Secondary and 62 (84.9%) 11 (68.8%)
above
ET,CLOrmZ”“ 18 (24.7%) 2 (12.5%) 0210
0, 0, .
Not working 55 (75.3%) 14 (87.5%)

Values are expressed as mean + standard deviation, number (%) or median [interquartile range]. Adjusted odds ratio AOR (95% Confidence
Interval) is shown where adjusted P< 0.05.

By bivariate analysis for depression cases, the variables with
crude P< 0.1 were age, nationality, history of hyperemesis in
previous pregnancies and educational level. After adjustment by
using multivariable logistic regression, only a history of
hyperemesis in previous pregnancies was identified as an

independent risk factor for high depression among the cases
(AOR, 3.167 95% CI: 1.005-9.979). Table (2)
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Figure 3: Distribution of the women according to clinical and laboratory data

Figure 3 shows that 62 (69.7%) women were admitted for 4 days
or more at the time of the study, 77 (57.5%) women had
ketonurea +3 to +4, 38 (42.6%) had hyponatremia, 47 (52.8%)
had hypokalemia, 35 (39.3%) of the women were anaemic and

11 (12.4%) women had leukocytosis. No patient had a high
creatinine level, one patient had high hematocrit and one patient
had a high urea level.

Table (3): Distribution of the women according to the level of anxiety, level of depression and some laboratory and clinical data

High Normal High Normal _
anxiety anxiety p-value depression depression v zflue
(>8) n=68 (<8) n=21 (>8) n=73 (<8) n=16

Prolonged hospitalization (> 4 days) 45(66.2%) 17 (81.5%) 0.184 51 (69.9%) 11 (86.8%) 0.930
Kf?{‘()“:ia: 8 (11.8%) | 4(19.0%) 0.400 9 (123%) | 3(18.8%) 0510

60 (88.2%) 17 (81.0%) ’ 64 (87.7%) 13 (81.3%) ’

+1t0+2

Hyponatremia (<135 mmol/l ) 30 (44.1%) 8 (38.1%) 0.624 32 (43.8%) 6 (37.5%) 0.641
Hypokalemia < 3.5 mmol/l) 32 (47.1%) | 15 (71.4%) 0.047* 39 (53.4%) 8 (50.0%) 0.804
Anemia (<11.5g/dl) 28 (41.2%) 7 (33.3%) 0.517 29 (39.7%) 6 (37.5%) 0.869
Leukocytosis (> 11°1°) 7 (10.5%) 4 (19.0%) 0.307 7 (9.6%) 4 (25%.0) 0.117

Values are expressed as numbers (%). Fisher's exact test (2 x2 datasets) was used for analysis.

Out of all the studied laboratory markers and clinical severity of
HG, only hypokalemia was positively associated with high
anxiety and this association was statistically significant (P<0.05).
None of the studied markers was associated with the occurrence
of high depression.

4. DISCUSSION:

Eighty-nine pregnant women were admitted to the hospital
because of hyperemesis gravidarum during the data collection
period. Both anxiety and depression were prevalent among HG
cases. High anxiety levels were present in 76.4%, and depression
in 82% of cases. This supports the relationship between HG and
psychological disorders. Generally estimated, approximately
40% of pregnant women face symptoms of anxiety in developing

nations. % In a study done by Peng Chiong Tan in 2010, anxiety
was detected in 46.9% and depression was found in 47.8%.%
Another study recorded that (11.5%, 9.9%,15.7%, 19.5% and
23%) of the participants suffered from extreme, severe,
moderate, borderline clinical depression and mild mood
disturbances respectively.t” While in a study done in 2014, the
levels of anxiety and depression among HG cases were 19%, and
69% respectively . This study observed that there is a strong
association and overlap between anxiety and depression cases
(OR: 21.33, 95% CI 3.64- 30.615; P=0.000). Sixty-four (71.9%)
women had high levels of both depression and anxiety.

It is not clear whether HG is a cause of these psychological
disorders or whether some psychological factors before
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pregnancy predispose to hyperemesis. 25-28) Predictive factors for
developing anxiety and depression in women with HG were
investigated in some studies.?42%39 |n this study, these factors
were also evaluated where it was found by bivariate analysis for
anxiety cases, the variables with crude P<0.1 were age,
nationality, history of hyperemesis in previous pregnancies,
planned pregnancy, housing and educational level. From the
value of the adjusted odd ratio, the Libyan nationality is strongly
associated with the occurrence of anxiety (5, 95% CI:1.021-
1.284), followed by a positive history of hyperemesis in previous
pregnancies (3.375, 95% CI: 1.161-9.809) and a higher maternal
age (1.14, 95% CI:1.021-1.284). But maternal education and
pregnancy planning were protective against high anxiety, Similar
to what was stated by Kang et al. (2016), who found a connection
between education levels lower than middle school and antenatal
anxiety among pregnant women in China.3! While Peng Chiong
Tan's study (2010 ) found that only the employment status of
respondents significantly predicted anxiety.?

By bivariate analysis for depression cases, the variables with
crude P< 0.1 were age, nationality, history of hyperemesis in
previous pregnancies, and educational levels. After adjustment
by using multivariable logistic regression, only a history of
hyperemesis in previous pregnancies was identified as an
independent risk factor for high depression among our cases
(AOR, 3.167 95% CI: 1.005-9.979. Similar to a study done in
2017 2 where they found that low education levels, low income
and poor social relationships were significant predictors for
depression and HG. Tan et al found that the only independent
protective factor for developing depression was the history of
miscarriage?® In 2012, Hizli et al- evaluated the impact of HG
and socio-demographic variables on depression. They reported
the incidence of depression as 80% in the HG group and 5% in
the control group. While a young maternal age and poor family
interactions were weaker predictors of depression.3!

More than half 69.7% of the women were admitted for more than

4 days at the time of the study, 77 (57.5%) women had ketonurea
+3 to +4, 38 (42.6%) had hyponatremia, 47 (52.8%) had
hypokalemia, 35 (39.3%) of the women were anaemic, one
patient had a high level of hematocrit and 11 (12.4%) women had
leukocytosis. None of the patients had high creatinine levels, but
one patient had high urea levels. Out of all the studied laboratory
markers and clinical severity of HG, only hypokalemia was
positively associated with high anxiety. This association was
statistically significant (P<0.05). None of the studied markers
were associated with the occurrence of high depression. While in
a study done by Tan et al-  only a high hematocrit on
hospitalization was positively associated with cases of
depression. It is recommended that attention is paid to the
psychological aspect of women with HG, who may improve with
some behavioral therapy as presented in lancu et al., a 1994 study
which stated that psychotherapy, hypnotherapy and behavior
therapy have been reported to contribute to the treatment of
patients with HG.?®

5. CONCLUSION

High levels of both depression and anxiety were recorded among
cases of hyperemesis at the Benghazi Medical Center. There was
a strong association and overlap between anxiety and depression
cases. While Libyan nationality and a history of hyperemesis in
previous pregnancies were associated with the occurrence of
anxiety, out of all of the studied laboratory markers and clinical

severity of HG, only hypokalemia was positively associated with
a high occurrence of anxiety. In addition, maternal education and
pregnancy planning were found to be protective against high
anxiety.
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Abstract

Background: Diabetes represents a major health problem because of its high prevalence, morbidity and mortality, its
influence on patient quality of life and its impact on the health system. This impact involves the physical and emotional
overload of diabetes, a disease that requires life-long treatment, including lifestyle and pharmacological measures, often with
multiple drugs. Quality of life QOL is regarded as a subjective measure of health and well-being related to a disease.
Treatment satisfaction is a subjective measure that evaluates the patient's experience of the processes and results of treatment.
Furthermore, it is understood that poor satisfaction with treatment compromises treatment adherence. Aim: The aim of this
case-control study was to determine and explore the quality of life QOL and treatment satisfaction in patients with Type 1
diabetes (T1DM) treated with subcutaneous insulin multiple daily injections (MDI). Subjects and Method: Consecutive
patients aged between 18 and 55 years, and attending diabetes clinics for a routine visit, completed a pre-validated
questionnaire created from the Diabetes-Specific Quality-of-Life Scale (DSQOLS), the Diabetes Treatment Satisfaction
Questionnaire (DTSQ) and the SF-36 Health Survey (SF-36). Results: The result of this study shows that there is no
difference in distribution between genders; 53.3% males and 46.7 females. Moreover, the largest percentage of age was
between 46-55 (50%). Patient satisfaction presented at a higher percentage in males 81.3%, graduates 40% and patients aged
26-35 (80.0%). Conclusion: To conclude, diabetes Type 1 is a common condition and is considered a significant public
health concern that significantly increases the risk of health problems. Health-related quality of life (HRQOL) is considered
a multi-dimensional concept that includes domains related to the effect of both physical and mental health perception and
their correlates such as the health risks and conditions.

Keywords: Diabetes mellitus Type 1, insulin therapy, Health-Related Quality of Life, elderly.

1. INTRODUCTION

The condition impacts their lifestyle and daily living in many

Type 1 diabetes mellitus (DM) is an autoimmune disease that
includes characteristics that lead to complete insulin deficiency
due to the immunological destruction of beta cells [!1. People with
Type 1 DM require insulin and must use it throughout their lives.

*Correspondence: Hana A. Habib Saad.
hana.habib@uob.edu.ly

ways. For example, special activities such as diet control and
exercise are required to maintain a healthy lifestyle and prevent
complications from the disease 2. Reports indicated that the
incidence of childhood-onset Type 1 DM has been reported
worldwide [, Therefore, Type 1 diabetes causes people to make
changes to their lifestyle that could affect their entire family. It
also affects their daily emotions and quality of life (QOL),
including their food choices, blood sugar measurements, and
injections [4.
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Although Type 1 DM is currently an incurable disease, it is
necessary to consider the QOL of diabetic people as they are
required to live with and manage the disease for a lifetime [,
People with Type 1 DM experience long-term stress, which was
associated with multicomponent management and concerns
about complications [, as acute and chronic complications can
be considered factors that influence QOL. Additionally, besides
disease-related factors such as the level of disease management,
various psychosocial factors resulting from managing the disease
over an extended period can also influence QOL. It was also
reported that psychosocial responses to Type 1 DM, such as
depression, anger, and stress, have the same effect on QOL as
other factors, which include self-efficacy for self-management,
coping, and family support 71, In recent years, QOL consisting of
physical, psychological and social aspects has become more
important in health care. Different instruments were developed to
measure QOL in various patient categories; generic instruments
to allow comparisons with other patient populations or samples
of the general population and disease-specific instruments to
assess the influence of different aspects of a specific disease and
its treatment [8-°1, Treatment satisfaction is a subjective measure
that evaluates the patient's experience of the processes and results
of treatment. Furthermore, it is known that poor satisfaction with
treatment compromises treatment adherence 1%, which may have
adverse consequences on the metabolic control of the disease and
the risk of late complications and mortality 122, Paying
attention to the QOL of patients with DMT1 is crucial (13 14-15],
Patients with DMT1 had a lifelong, chronic and serious disease
that would develop several micro- and macro-vascular
complications, which would have a daily impact on their physical
and psychological functioning. In addition to the fact that DMT1
was a serious chronic disease, it was a frequently occurring
disease 161,

AIM: The goal of this case-control study was to explore the
quality of life (QOL) and treatment satisfaction in patients with
Type 1 diabetes (TLDM) who were treated with subcutaneous
insulin multiple daily injections (MDI).

2. SUBJECT AND METHOD:

Description of the Research Setting: A case-control
observational study was conducted in three hospitals for diabetics
located in Benghazi from December to July 2020/2021. Hospitals
were given cover letters explaining the purpose of the study, and
assuring the confidentiality of information and approval was
requested. Once the study was approved, the patients were asked
for verbal consent to participate in the study. Quality of life and
treatment satisfaction with Type 1 diabetes.

Subject and sampling: The target sample of the study was 250
patients but due to the COVID-19 pandemic, the study was
forced to settle for only 110 patients. The sample was collected
over a period of seven months, mainly from patients who visited
one of the diabetic hospitals to follow up on their diseases.

Study Design: A quantitative type of research was conducted,
adopting the structured interview survey methodology. 110
questionnaires were filled out using a face-to-face interview
technique and the information was obtained from patients only,
not their families/companions.

Inclusion and exclusion criteria

Exclusion criteria: the excluded participants from this study were

Gender

diabetic patients who take continuous subcutaneous insulin
infusion or are dependent on lifestyle changes only, as well as
people under 18 years old, and people from other nationalities.

Inclusion criteria: The patients who were allowed to participate
in this study were: Libyan, with Type 1 diabetes, aged 18 years
and over, and taking subcutaneous insulin multiple daily
injections.

The Research instrument: The main idea for the current study
centered on the quality of life and satisfaction of patients with
their treatment. Therefore, the questionnaire was created based
on these characteristics by using three validated questionnaires.
After review, a set of questions was selected that are useful in
achieving the goal of the research and can be applied in the study
community. The three questionnaires involved are the SF-36
Questionnaire, the Diabetes-specific Quality-of-life Scale
Questionnaire  (DSQOLS) and the Diabetes Treatment
Satisfaction Questionnaire (DTSQ).

The SF-36 Questionnaire is a set of generic, coherent, and easily

administered quality-of-life measures. These measures rely upon
patient self-reporting and are now widely utilized by managed
care organizations and by Medicare for Routine monitoring and
assessment of care outcomes in adult patients. The Diabetes-
specific Quality-of-life  Scale Questionnaire (DSQOLS)
accurately addresses the differences between various forms of
therapy in diabetes mellitus (DM) 1 and investigates the level of
patient satisfaction with their current treatment in relation to their
individual goals. The Diabetes Treatment Satisfaction
Questionnaire (DTSQ) was first developed in the early 1980s. It
is now widely used, particularly in clinical trials, and also for
routine clinical monitoring.

The questionnaire was piloted on a convenience sample of 5%
(n=10) of the target sample, and after piloting further necessary
modifications to the questionnaire were made to make it more
suitable and understandable for the current community sample.
Finally, a customized questionnaire was developed containing 14
questions taken from the previously mentioned questionnaires.
Also, some questions were added for more comprehensivity after
different literature reviews were conducted. The resulting data
from the pilot test was excluded from the final analysis, and then
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the final questionnaire was adopted to collect the research
sample.

Ethical consideration: The researchers acquired a written
agreement to collect data from the three hospitals.

Statistical Analysis: Responses to each question were coded and
analyzed using the Statistical Package for Social Sciences (SPSS)
version 21 for Windows (SPSS Inc., Chicago, lllinois), and cross-
tabulations were used due to the types of data to test any
significance between categorical variables. All P-values were
two-sided and the P value was 0.05 except for two questions
which were; 0.05 which is not considered statistically significant.

3. RESULTS:

During the study period, a total of 110 diabetics patients were
reached, 11 of whom were excluded because they refused to
participate due to the lack of time or a lack of trust in divulging
their information, and 9 of them were rejected due to missing
data, so the number of participants included in the study was 90
with a response rate of 81.8%.

Gender

46.7%

Figurel. Gender distribution

This figure showed little difference between males (53.3%) and
females (46.7%)

Figure2. The age group of participants

This figure showed that the majority of participants were at age
46-55 with 50%

Clrost graduste (MSsPHD)
[ [

16.7%

33.3%

Figure3. The educational level of participants

This figure showed that the majority of participants were
graduates (40%)

Table 1. The cross-tabulation between gender and the question How
satisfied are you with your current treatment?

How satisfied are you with your current treatment?
within Gender

Rarely Sometimes Often Always
0.0% 6.3% 12.5% 81.3% Male
21.4% 7.1% 21.4% 50.0% Female

Table 2. The cross-tabulation between age and the question How
satisfied are you with your current treatment?

How satisfied are you with your current treatment? Within
Rarely Sometimes Often Always age
0.0% 0.0% 33.3% 66.7% 18-25
20.0% 0.0% 0.0% 80.0% 26-35
0.0% 0.0% 14.3% 85.7% 36-45
13.3% 13.3% 20.0% 53.3% 46-55

Table 3. The cross-tabulation between age and the question During
the past 4 weeks, to what extent has your physical health or
emotional problems interfered with your normal social activities
with family, neighbors or groups?

During the past 4 weeks, to what extent has your
physical health or emotional problems interfered with
your normal social activities with family, neighbors or

groups? age

Sometimes | Often

Within

Never | Rarely
0.0% 33.3% 33.3% 0.0% 33.3% 18-25
0.0% 20.0% 20.0% 60.0% 0.0% 26-35
14.3% 28.6% 14.3% 42.9% 0.0% 36-45
26.7% 33.3% 26.7% 13.3% 0.0% 46-55

Always
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4. DISCUSSION:

In the current study, the sample collected from 3 diabetes clinics
registered 90 diabetic patients with an age group between 18 to
55 who used multiple daily injections MDI without any
experience in coetaneous subcutaneous insulin infusion CSII.
This study represents the first study that measures the health-
related quality of life in an adult population in Benghazi. This
study showed that there is no significant difference between
males to females ratio, with the sample population 53.3% males
and 46.7 females which may be due to the disease distribution in
both sexes, so the gender factor has no role based on the research
finding. Likewise, another study had the same results with a close
percentage reported in Italy with 54.3% males and 45.7% females
[15], Whereas in South Korea, the majority was female 64%, while
males were at 36% [161. This may be due to the difference in
socioeconomic characteristics and the spread of the disease
between different genders. Moreover, regarding the age group,
the largest percentage was aged between 46-55 (50%), with the
other age groups distributed as 36-45 (23.3%), 26-35 (16.7%) and
18-25 only (10%). Which may refer to adulthood contributing
clearly in this disease. As for the educational level of the patients,
the largest percentage ranged between graduates and elementary
school, where the percentages were distributed as follows: the
graduates were 40%, elementary school 33.3%, whereas the
illiterate presented at a percentage of 16.7%, which considered
that great value in the presence of education levels between
participants, due to this disease's influence on the quality of life
whatever the type and degree of education between participants.
According to the answers to the question about the effect over the
past four weeks that their physical health or emotional problems
over their normal social activity with family, neighbors or
groups, 3.3% said always, 26.7% said very often, 23.3% said
sometimes, 30% said rarely and 16.7% said never. After cross-
tabulation of age and gender with these questions of patients'
satisfaction, the higher percentage was male, graduate and aged
26-35. This may be due to the educational level at the adult stage
having a direct effect on the quality of life, whereas the answer
of patients regarding their nutrition and psychological state was
close, which may refer to different unstable community situations
and the impact of the coronavirus at that time. Women were
found to be more negative about the disease compared to men, as
presented in another study that validated the Italian version of the
WHO's Well-Being Questionnaire (WBQ) which showed that
lower levels of treatment satisfaction were related to the female
gender [*71, This was also reported in other studies, as the etiology
is unclear [8 1920 Gender differences during puberty might play
a role since female patients usually require more insulin in this
period due to hormonal changes [2*-22, Female patients with Type
1 diabetes tend to worry more and were generally less satisfied
than males [23-241, Recent studies showed that depression has a
higher prevalence in adolescent girls than boys in the Saudi
population, which can be a confounding factor %1, Additionally,
the reason may be due to the impact of awareness, and this
connection needs more information and focus on this group to
reveal the reasons behind it.

5. CONCLUSION:

In conclusion, the outcome of our study suggests that the male
participants experienced a better health-related quality of life in
almost all aspects. However, we cannot overlook the fact that our
study had a small sample size with different ages which makes it
difficult to make precise comparisons. Moreover, this may have

affected our results as male patients report better QOL[?5271, To
the best of our knowledge, current literature contains no
published study that took place in all regions of Libya comparing
the health-related quality of life between the MDI and insulin
pump groups with different genders. Therefore, we strongly
suggest that future research further explore what has been
established by this study. We also recommend the enrollment of
several centers in Libya to approach more solid evidence
regarding the influence of multiple daily insulin on improving the
QOL in Type 1 diabetic patients. Finally, diabetes Type 1 is a
common condition and it is considered a significant public health
concern that significantly increases the risk of health problems.
Health-related quality of life (HRQOL) is a multi-dimensional
concept that includes domains related to the effect of both
physical and mental health perception and their correlates such
as the health risks and conditions.
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Abstract

Background: The axis vertebra (C2) is atypical in its shape and morphological characteristics and forms an integral part of
the craniovertebral junction. Aims: to measure height, AP and transverse diameters of the odontoid process of Libyan
subjects using CT scans and to compare the results of the present study with the results of other studies conducted by different
authors in different populations. Method: A descriptive, retrospective study was used by reviewing 167 CT scan images that
were randomly selected from the CT suit of the Radiology Department at Aljalaa Hospital for Surgery and Accidents in
Benghazi from April to July 2019. Patients with gross pathology or degenerative bone disease and those with evidence of an
injury to the upper cervical spine were excluded from the study. The measurements of the odontoid process (height, AP and
transverse diameters) were assessed. The data was entered and analyzed by using SPSS version 22. Results: The mean and
median of the dens height of the odontoid process were nearly equal, with minimal & maximum values of 12.70 &17.60 mm
respectively. Regarding the anteroposterior diameter of the process, the mean & median were nearly equal (11.18 & 11.30
mm respectively). The minimum & maximum values were (9.10 & 13.10 mm respectively). The mean + SD of the transverse
diameter was 9.04 + 0.63 mm. Conclusion: The knowledge of these dimensions can provide useful information for the safe
planning of osseous fixation and understanding of the development of the odontoid process, both in normal and in variant
forms. Additionally, its phenotypical morphology is a prerequisite for the diagnosis and treatment of patients presenting with
disorders affecting the craniocervical spine.

Keywords: odontoid process, anatomical variants, morphometry, CT.

1. INTRODUCTION

The axis vertebra (C2) is atypical in its shape and morphological
characteristics and forms an integral part of the craniovertebral
junction @2, The dens/odontoid process is a small, tooth-like
upward projection from the second cervical vertebra of the neck
which forms the pivot median atlanto-axial joint with the anterior
arch of the atlas®. The odontoid process is the central pillar of
the craniovertebral junction. Imaging this small structure
continues to be a challenge for radiologists due to complex bony
and ligamentous anatomy. A wide range of developmental and
acquired abnormalities of odontoids have been identified. Their
accurate radiologic evaluation is important as different lesions
have markedly different clinical courses, patient management,
and prognosis®.

*Correspondence: Fatima Alhadi Mohammed.
fatemaalfitory9@gmail .com

The integrity of the odontoid process is critical for the stability
and proper function of the atlanto-axial articulation and to assure
the integrity of the enclosed vulnerable neurovascular structures
of the cranio-cervical region. Therefore, a sound understanding
of this region's osseous development, both in normal and
invariant forms, as well as its phenotypical morphology is a
prerequisite for the diagnosis and treatment of patients presenting
with disorders affecting the cranio-cervical spine®. The odontoid
process was once thought to be a displaced body of the atlas but
is now believed to have separated from the anterior part of the
atlas between the 6th and 7th week of gestation and to have
migrated caudally to fuse with the body of the axis(®).

The dens or odontoid process exhibits a slight constriction or
neck where it joins the body. On its anterior surface is an oval or
nearly circular facet for articulation with that on the anterior arch
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of the atlas. On the back of the neck, and frequently extending
onto its lateral surfaces, is a shallow groove for the transverse
atlantal ligament which retains the process in position.

The apex is pointed, and gives attachment to the apical odontoid
ligament; below the apex, the process is somewhat enlarged, and
presents on either side a rough impression for the attachment of
the alar ligament; these ligaments connect the process to the
occipital bone. The internal structure of the odontoid process is
more compact than that of the body(.

Apical ligament

A

(1988
ad
Bl

Ugl 1N
n

!

(ransverse atlantal
ligament)

Figure 1:Coronal cross-section of the occipital-atlantoaxial
ligamentous complex®.

Figure 2: CT scan bone window shows the normal appearance of the odontoid process of the axis vertebra; axial A, coronal B and sagittal C
sections.

2. MATERIAL AND METHOD

A descriptive retrospective study was used by reviewing 167 CT
scan images. Human cases were randomly selected from the CT
suit of Radiology department at Aljalaa Hospital for Surgery and
Accidents / Benghazi from April to July 2019. Patients with gross
pathology or degenerative bone disease and those with evidence
of an injury to upper cervical spine were excluded from study.
the measurements of odontoid process (height, AP and transverse
diameters) were assessed. The data was entered and analyzed by
using SPSS version 22.

3. RESULTS

CT images of a total of 167 cases were used to study the
anatomical variation of the odontoid processes of the axis
vertebra.

Table 1 shows that the youngest patient of the studied cases was
18 years old and the eldest one was 70 years old.

The mean + SD = 37.91+14.55 years and the mode was 27 years.

Table 1: Descriptive statistics of the ages of studied cases

Descriptive statistics Age in years
Mean 37.91
Median 35.00
Mode 27
Std. deviation 14.55
Minimum 18
Maximum 70

Table 2 shows that the mean and median of the dens height of the
odontoid process were nearly equal, with minimal & maximum
values of 12.70 &17.60 mm respectively. Regarding the anterio-
posterior diameter of the process, the mean & median were nearly
equal (11.18 & 11.30 mm respectively). The minimum &
maximum values were (9.10 & 13.10 mm respectively). The
mean * SD of the transverse diameter was 9.04 + 0.63 mm.
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Table 2: Descriptive statistics of some measurements of the studied odontoid processes

Descriptive statistics Dense height in mm Anteroposterior diameter in mm Transverse diameter in mm
Mean 15.26 11.18 9.04
Median 15.30 11.30 9.10
Mode 14.70 11.70 9.12
Std. deviation 112 .75 .63
Minimum 12.70 9.10 7.67
Maximum 17.60 13.10 10.90

Table 3 reveals that there are statistically significant differences
between means of the anterio-posterior diameters of the head of
odontoid processes of females & males (10.78vs 11.28 mm

respectively). The transverse diameter of the head of the odontoid
process in both females & males was nearly equal (9.00 vs 9.05
mm respectively). This difference was statistically not
significant; P< 0.05.

Table 3: The relationship between gender and some measurements of the studied head of odontoid processes

Measurements of the head of the odontoid process Gender Mean Std. Deviation P value
Female (33) 15.1000 1.263
Dens height in mm P=.40
Male (134) 15.3022 1.091
Female (33) 10.7848 .81892
Anterio-posterior diameter in mm P=.002
Male (134) 11.2878 .70338
Female (33) 9.0097 .59958
Transverse diameter in mm P=.674
Male (134) 9.0596 .64075

Table 4 shows the means of dens height of the heads of odontoid
processes in both age categories (30 years and less & above 30
years) were nearly equal (15.16 & 15.33 mm) respectively. These
differences were statistically not significant; P< 0.05. There are
no statistically significant differences between means of the

anterio-posterior diameters of the head of odontoid processes of
both age categories (30 years and less & above 30 years) as they
were equal (11.18&11.18 mm respectively). The transverse
diameter of the head of the odontoid process in both females &
males was nearly equal (9.05 vs 9.04 mm respectively). This
difference was statistically not significant; P< 0.05.

Table 4: The relationship between age categories and some measurements of the studied head of odontoid processes

Measurements of the head of the odontoid process Age categories Mean Std. deviation P value
30 years and less 15.1600 1.08846
Dense height in mm pP=.31
Above 30 years 15.3361 1.15282
30 years and less 11.1896 12214
Anterio-posterior diameter in mm P=.98
Above 30 years 11.1875 T7712
30 years and less 9.0591 .70788
Transverse diameter in mm p=.87
Above 30 years 9.0430 57363

The most common shape of the head of the odontoid process was
pyramidal (65%), whereas the oval shape represented 35%,

Figure 9.
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Pyrami

Oval

Figure 9: Shape of the head of the studied odontoid processes.

Table 5 illustrates the relationship between both gender and the
shape of the head of the odontoid process. A higher proportion of
males had the pyramidal shape of the head of the odontoid
process compared to females (80.60 % compared to 19.40 %
respectively). As regards to the oval shape of the head of the
odontoid process, males had a higher proportion compared to
females (79.70 % vs 20.30 %). These differences are not
statistically significant; P< 0.05.

Table 5: The relationship between gender and shapes of the studied
head of odontoid processes

No | The shape of the head
Gender Total P value
% | Pyramidal Oval
No 21 12 33
Female
% 19.40 20.30 19.8%
No 87 47 134
Male P=.52
% 80.60 79.70 80.2%
No 108 59 167
Total
% 100.00 100.00 100.0%

Table 6 shows a higher proportion of cases aged above 30 years
had the pyramidal shape of the head of the odontoid process
compared to cases aged 30 years and less (53.7 % compared to
46.3 % respectively). Similarly, a higher proportion of cases aged
above 30 years had the oval shape of the head of the odontoid
process, compared to cases aged 30 years and less (66.1 %
compared to 33.9 % respectively). These differences are not
statistically significant; P< 0.05. Table 6.

Table 6:The relationship between age categories and shapes of the
studied head of odontoid processes

No |The shape of the head
Gender Total | Pvalue
% | Pyramidal | Oval
Age categories | No 50 20 70
30 yearsand less | % 46.3 33.9 41.9%
Above 30 years | No 58 39 97
p=.08
% 53.7 66.1 58.1 %
No 108 59 167
Total
% 100.00 100.00 | 100.0%

Figure 10: CT scan coronal section in the head and neck show the
measurement of dens height.

Figure 11: CT scan axial view at the centre of the dens shows the
measurements of odontoid process T.D. (transverse diameter) and
AP.D.(anteroposterior diameter).

Results about the morphological variants in the dens:

We found in our study regarding the morphological variants
among 167 CT images one variant; a 45yrs old male whose
odontoid process shows persistent ossiculumterminale as shown
in (Figures 12& 13).
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Figure 12: CT scan coronal view of 45years old male with persistent
ossiculumterminale.

Figure 13: CT scan sagittal view showing the persistent
ossiculumterminale.

4. DISCUSSION:

Regarding the height of the dens: The mean and median of the
height of the odontoid process were nearly equal, with minimal
& maximum values of 12.70 &17.60 mm respectively. Similar
study results were found by Tulsi (1978) who worked on dens
height in an Australian population of known gender where male
and female groups showed a range of 1.15 -1.80 and 1.10 —
1.60cm respectively®. This is in agreement with Schaffler
(1992) whose study was conducted on a known gender of
Caucasian and black American population where male and
female groups showed a range of 1.13- 2.03 and 1.09 — 1.70cm
respectively®, Singla et al (2015), whose study was designed to
measure morphometric data of human axis vertebra of Indian
origin, found the mean anterior and posterior height of the
odontoid process was 14.66 mm and 13.89mm respectively®). In
contrast, the results of Magbool et al,(2016) in a study done on
a Pakistani population, revealed the height of the odontoid
process was 19.2 mm in females with a range of (14.1 _ 22.9mm)
and 20.7 mm in males with a range of (16.0 _ 24.10 mm)®0,
Present results disagree with those of Kandziora et al,(2001)
who reported it to be 20.3 = 1.90 mm®). Regarding the
anteroposterior diameter of the odontoid process:

In the present study, there were statistically significant
differences between the mean of the anterio-posterior diameters
of the head of the odontoid processes of females & males (10.78
vs 11.28 mm respectively). This is in agreement with Yusof et al
(2007) in a study on a Malaysian population that found the mean
AP diameter of the odontoid process in men was 11.3 (with a
range of 10.0-12.6) mm, whereas in women was 10.9 (with a
range of 9.4-13.2) mm®D. A similar result was reached by
Sharma et al(2008). The study sample was selected to include
30 specimens of axis vertebra in a Punjabi population and found

the antero-posterior diameter of dens range(1.12- 1.29) mm in
males with a mean of 1.17mm, and for females, a range of( 0.70-
1.09) mm with a mean of 1.03mm(%-12 in agreement with Singla
et al,(2015) whose study was designed to measure morphometric
data of human axis vertebra of Indian origin and where the mean
A-P diameter of the odontoid process was 9.32 mm(8),

Regarding the transverse diameter of the dens: The transverse
diameter of the head of the odontoid process in both females &
males was nearly equal (9.00 vs 9.05 mm respectively). Similar
to Lu et al,(2009) where the transverse diameter range was (7.9—
11.9)mm@3, Daher et al(2011) conducted a study on a Brazilian
population by using computed tomographic (CT) scans of 88
adult patients (aged 18-78 years) and they found the mean value
of the minimum external transverse diameter was 9.19 + 0.91 and
6.07 + 1.08 mm for the minimum internal transverse diameter(#
19), in agreement with Singla et al(2015) who found the mean
transverse diameter of the odontoid process in an Indian
population was 9.32mm(6-17-18) and Pai et al(2017) who found
the mean transverse diameters of dens were 9.8 mm (19-20-21),

Regarding the shape of the head of the odontoid process: In
our study, the majority of the males had the pyramidal shape of
the head of dens (87\134) and fewer had oval-shaped dens
(47\134). Among the females the oval: pyramidal shape of the
head of dens was (21\33:12\33) respectively, in disagreement
with Perdikakis (2012). The morphology of the odontoid
process was classified into Type I: pyramidoid tip and Type II:
ovoid or convex tip; the result was Type | was identified in 39
cases (34.8%). It was detected in 24 male (24/39) and 15 female
(15/39) patients and Type 11 was recorded in 73 cases (65.2%). It
was depicted in 44 male (44/73) and 29 female (29/73) patients
and a higher prevalence in the <30y age group were pyramidal
while the oval type showed a higher prevalence in the >30 age
group (statistically significant differences)®32). Regarding the
morphological variants of the dens: In the present study we
found one variant (persistent ossiculumterminale) among the
sample in contrast to Perdikakis et al (2012) in their study on a
Greek population retrospectively reviewing 112 patients who
found an osterminale could be identifiable (with different degrees
of ossification and fusion) in 22 cases(?2-26-27),

5. Conclusion:

We conclude from the present study that the measurements of the
odontoid process of axis vertebra in Libyans were generally in
line with results reported in the literature and that the findings in
this study can be used as reference standards for surgeons through
our observations in the selection of correct screw thickness,
length, & angle. They are also useful in devising new methods of
fixation of fractures of the odontoid process which may decrease
the time of union and danger of nonunion. The presence of a case
of persistent ossiculumterminale during this study reveals that
understanding the normal appearance of the developing
odontoid/dens, as well as the variant anatomy is important to be
able to distinguish these anomalies from traumatic injuries. This
knowledge will help ensure proper diagnosis and guide
appropriate management for these patients.
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Abstract

Background: Breast cancer (BRC) is the second most common cancer in the world, the most frequent cancer among women,
and the leading cause of cancer death in females worldwide. Aims to study the pattern of breast cancer in all the patients who
were presented to the Oncology Department at Benghazi Medical Center (BMC) from various parts of eastern Libya from
the 1st of January 2016 to the 31st of December 2018. Subjects and Methods: This is a retrospective, cross-sectional and
histopathological study to determine the frequency of the (BRC) malignancy type, in addition to stages and age groups. The
data was collected from the Oncology Department at Benghazi Medical Center which receives cancer patients from Benghazi
and the whole eastern part of Libya. Data was also collected from the Pathology Department at the Faculty of Medicine,
University of Benghazi and Alnon, a private laboratory. There were 515 registered patients with breast cancer including
demographic and clinic-pathological data. The data was analyzed using the SPSS Program Version 20. Results: Out of 515
breast cancer patients registered at the Oncology Department (BMC), geographically 66% were from Benghazi, followed by
Albaida at 9.1%. Conclusion: The majority of cases were between 46 and 56 years old. Invasive ductal carcinoma was
diagnosed among most of the cases, (Grade Il and stage I11. Most of the breast cancer cases collected from BMC were from
Benghazi, frequency is higher among the age range (46-56) and most cases were Stage Ill, and grade Il. Invasive ductal
carcinoma is the most predominant histopathological type. Most cases were HER2 negative, ER positive and PR positive,
and most cases had Ki-67 levels (21- 40%).

Keywords: Breast Cancer, Eastern Part of Libya, Pathology Department, Benghazi Medical Center.

1. INTRODUCTION

However, its incidence varies from areas of high incidence

Breast cancer is the most common cancer among women,
impacting 2.1 million women each year around the world, and it
is the leading cause of cancer death in women (15%). In 2018, it
is estimated that 627,000 women died from breast cancer @, It is
the most common cause of cancer-related death in industrialized
countries, and the third in developing countries @,

*Correspondence: Salha Zoubi.

safzus@yahoo.com

including North America, Australia, New Zealand, and Northern
and Western Europe; to intermediate in Central and Eastern
Europe, Latin America, and the Caribbean, and low incidence in
most of Africa and Asia ® @), For example, in the US, less than
0.9 new cases per 1000 women were reported in the 1990s, and

more than 1.4 new cases per 1000 women were reported in 2006
©) @),

The incidence of breast cancer has also shown a steady increase
during the last 30 years in Nordic countries. In the UK,
approximately one in nine females is likely to develop the disease
during her lifetime. An increase has even been noted in areas of
lower incidence of breast cancer in Eastern Europe and Japan ©
(™. Various studies in the US found that females of African
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descent have a lower breast cancer incidence but higher breast
cancer mortality rates than Caucasian women. Poor survival may
be related to the fact that female individuals of African descent
are more likely to be diagnosed at an early age but with an
advanced stage of disease ® ),

In Eastern Mediterranean regions, the incidence rate recorded an
obvious rise and the frequencies were higher for younger females
(19, In Northern Africa, the data of the regional registries of
Algeria, Morocco, and Tunisia show that breast cancer is the
most common cancer in women representing 25% of all cancers,
which is similar to the frequency in Libya (25.6%). 1 (12) (13),

The incidence of breast cancer in Arab countries is significantly
lower than that in Western nations, but it has been rising. This
increase in incidence is contributed to many factors including
lifestyle changes adopted by Arab women, such as late marriage,
delayed first pregnancy, having fewer children, taking oral
contraceptives, lack of physical activity, obesity, and smoking
(49, 1t is also possible that this increase is partly due to improved
detection and diagnosis in some Arab countries and population
growth and aging 9 (4),

Breast cancer has different histopathological and biological
features that lead to different treatment responses and also need
different therapeutic strategies 9), The early detection of breast
cancer produces higher survival rates, increased treatment
options, and improved quality of life 7).

This study was conducted to determine the frequency, pattern,
age and stage of breast cancer cases from the eastern part of Libya
that were referred to the Oncology Clinic in Benghazi Medical
Center in the period from the 1st of January 2016 to the 31st of
December 2018. The Oncology Clinic in the Department of
Oncology in BMC was the only clinic in the eastern part of Libya
that received all adult cancer patients.

2. SUBJECTS AND METHODS:

This study is a descriptive, retrospective cross-sectional type, and
data was collected from the Oncology Department at Benghazi
Medical Center which receives cancer patients from Benghazi
and the whole eastern part of Libya as well as data from the
Pathology Department at the University of Benghazi. A
convenience sample of 517 file records of breast cancer patients
who registered in the hospital from 1st January 2016 to 31st
December 2018 was selected. Inclusion criteria were all Libyan
patients from the eastern part of Libya who were registered
during the study in Benghazi Medical Center as a case of breast
cancer, with a confirmed diagnosis of breast cancer by
histopathology. The following conditions excluded non-Libyan
patients or Libyan patients not from the eastern part of Libya.

Demographic, clinical, pathological, and biological information
including sex, age at diagnosis, address, histopathological type,
grade, staging, biomarkers (estrogen receptor [ER], progesterone
receptor [PR], proliferation (Ki67) status, and human epidermal
growth factor receptor 2 (HER2) status), were extracted from
medical file records. Marital status, occupation and family
history are important information but not recorded in the files.

Collected data was sorted, coded, and analyzed by IBM SPSS
Statistics for Windows, Version 20 (IBM Corp., Armonk, N.Y.,
USA). Descriptive statistics including frequency, percentage, and
mean + standard deviation, were obtained for all variables as
appropriate.

3. RESULTS:

515 patients with breast cancer were included in our study. 340
patients (66%) were from Benghazi, 47 patients (9.1%) were
from Albaida, 35 patients (6.8%) from Ejdabia, 32 patients
(6.2%) from Darna, 30 patients (5.8) from Almarj, 20 patients
(3.9) from Tubruk, and 11 patients (2.1) from Shahat (Tablel &
Figure 1).

The mean age was 50 years old. However, 196 (38.1%) were in
the age range between 46 & 56 years (Table 2 & Figure 2).

The highest number of recorded cases was 212 patients in 2018,
followed by 199 patients in 2017 and 104 patients in 2016. The
most common type determined microscopically was ductal
carcinoma (DC) in 396 patients, followed by invasive lobular
carcinoma (IDC) in 32 patients (Table 3 & Figure 3).

Regarding the tumor grade, 291 patients were in grade 2 and 188
patients in grade 3 (Table & Figure 4). According to the AJCC
system, the frequencies were 31, 131, 279 and 74 for stages I, I,
Il 'and IV respectively (Table & Figure 5). Ki-67 level (21- 40%)
was recorded in most cases (52.8%) and followed by level (<
20%) at (23.9%)

Positive ER (ER+) was (72.2%) and Negative ER (ER-) was
(27.8%) compared to PR positive (PR+) was (66%) and negative
(PR-) was (34%) (Table & Figures 7). Furthermore (61.6%) of
cases were HER2 negative, and (38.4%) were positive. The
tumor marker Ki67 compared to IDC was the most common
range between 20%-40% in 211 patients (77.6%) out of 272
patients (Table & Figure 8).

Metastasis in Stage 1V was highest in the lungs in 32 patients,
followed by the bones in 22 patients, and then the liver in 20
patients.Present significant statistical relationship, p-value (P =
001) between stages and biomarker (ER). ER was positive in
most cases compared with stage I1, with 182 patients among 372
cases. Also, biomarker PR had a significant statistical
relationship p-value (P 0.001) positive PR, most cases
compared with stage Il in 166 patients among 340 cases.
Biomarker (HER2) negative was most common in 246 patients
among 317 cases compared with stage Il.

Table 1: Geographical distribution of breast cancer patient per city

City Number %
Benghazi 340 66
Albiada 47 9.1
Darna 32 6.2
Tubruk 20 3.9
Almarg 30 5.8
Ejdabia 35 6.8
Shahat 11 2.1
Total 515 100
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Table 3-Incidence of breast cancer according to Histo-pathological
diagnosis
Diagnosis Number %
60.0%1
Invasive Ductal Ca. 396 76.9
Invasive Lobular Ca. 32 6.2
Invasive Papillary Ca. 11 2.1
£ o] vasive Papillary
c Invasive Medullary Ca. 4 0.8
a s 0%
Mixed Invasive Lobular Ca.&, Invasive
23 4.5
Ductal Ca.
iaid Intra ductal Ca. well differentiated 7 1.4
Intra ductal Ca. poor differentiated 31 6.0
Invasive Muciod Ca. 11 2.1
Total 515 100

Figure 1: Geographical distribution of breast cancer patient
Table 2: Distribution of patients according to age groups
Age groups Number %
24-34 38 74
35-45 149 28.9
46-56 196 38.1
57-67 94 18.3
68-78 32 6.2
79-89 6 12
Total 515 100
Figure 3-Incidence of breast cancer according to Histo-pathological
40.0%1 diagnosis
Table 4; Distribution of patients according to the grade of the
tumor
00 Grads Number %
One 36 7.0
LI Two 291 56.5
Three 188 36.5
Total 515 100

10.0%A

0.0%=

46.56 57.67

Agegroups

Figure 2; Distribution of patients according to age groups
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Table 6: Distribution of patients according to the site of the tumor
il Site of tumor Number %
Right 300 58.3
T Left 203 394
Bilateral 12 23
0% Total 515 100
E
L]
2
E 300 Site
Bren
Dl eiateral
200
100
(0~
(e Two Three
Grade
Figure 4-Distribution of patients according to the grade of the
tumor

Table 5- Distribution of patients according to the stage of the tumor

Figure 6: Distribution of patients according to the site of the tumor

Stage

Figure 5- Distribution of patients according to the stage of the

tumor

Stage Number %
| 31 6.0 Table 7: Biomarker distribution of patients
Positive Negative
In 131 254 Biomarker Total
No. (%) No. (%)
1 279 54.2
ER 372 (72.2%) 143 (27.8%) 515 (100%)
v 74 14.4
PR 340 (66%) 175 (34%) 515 (100%)
Total 515 100
HER2 198 (38.4%) 317 (61.6%) 515 (100%0)
60.0%
PR
W Posttive
B negative
50.0%~
40.0%
# 30.0%
20.0%
10.0%
00%=

Figure 7a: Biomarker (PR) distribution of patients.
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Wrostive
Dnegative

ER o

S0.0%

40.0%

Percent

30.0%

20.0%

10.0%

0.0%=
< 0% 21.40% 41.50% B1.B0% =80%

Kig7

Figure 7b: Biomarker (ER) distribution of patients

HER2
WPosiive
DOnegative

Figure 9; A section of ductal carcinoma in situ with central
comedo-type necrosis (red arrow), noninvasive because the cancer

Figure 7c-Biomarker (HER2) distribution of patients

Table 8-Distribution of patients according to K167 Biomarker

cells (green arrow) have not spread out of the ducts and glands into
the surrounding breast tissues. H&E stain (200x)

Biomarker
Number %
K167

<20% 123 23.9
21-40% 272 52.8
41-60% 58 113

61- 80% 50 9.7

> 80% 12 2.3
Total 515 100%

Figure 10; A section of invasive ductal carcinoma (IDC) grade three
with ductal carcinoma in situ (DCIS) with central necrosis (yellow
arrow). IDC with no specific histologic characteristics, no special
type (NST). H&E stain (x100)
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Figure 11: A section of invasive ductal carcinoma grade three (IDC)
with high degree pleomorphic nests malignant cells invasion
basement membrane to stroma , no tubule formation (yellow arrow)
malignant cells (green arrow) fibrous septa separate tumor cells,
H&E stain (x200)

Figure 12; A section of invasive lobular carcinoma grade two with
cells exhibiting moderate nuclear pleomorphism but maintaining a
single file growth pattern (red arrow) H&E stain (x200)

Figure 13; A section of invasive signet ring mucinous carcinoma.
Malignant mucinous cell (red arrow), with peripheral nucleus
(yellow arrow) pushed by mucin. H&E stain (x400)

4, Discussion

Breast cancer is the most common cancer in women in Libya &
worldwide. In Libya, patients often present with advanced
disease, have early disease recurrence and are associated with
high mortality ® Prediction of this disease depends on various
factors such as histological type, stage, grade, size of the tumor,
lymph node metastasis, and the biomarker of the tumor 9,

In the present study, most of the cases were from Benghazi and
the mean age was 50 years old compared with a study done in
Egypt where

the mean age was 31 years old @9, In most cases of tumors,
76.9% were ductal carcinoma, followed by lobular carcinoma at
6.2%, which is in accordance with what was reported from Saudi
Arabia, where the incidence percentage was 81.80%, followed by
lobular carcinoma at 3.40% @V,

The tumor stage is considered an important factor in local and
distant recurrences, survival rates, and having an effective early
diagnosis program. About half of the tumors in the present study
were detected at stage 111 (54.2 %), and this is slightly higher than
what was reported by a study in India where detection was at
stage 1V (45.7%), 22,

Concerning the grade of tumor in the present study, the results
illustrated that (56.5%) of tumors were in grade two and (36.5%)
in grade three which is in agreement with a study done by @7
which revealed that

out of 909 tumor cases, 12.9% were grade one, 53.7% were grade
two, and 33.4% were grade three.

In our results, 72.2% were positive for ER and 66% were positive
for the progesterone receptor, and HER2 was 38.4% positive.
This is compared with a study conducted in Pakistan, where
ER+ve cases were 62%, PR+ve cases were 47%, and HER?2 +ve
cases were 49% 23,

Our study is in line with studies by Arpino @4, Ellis ?9, Blanco
@5 & Jalava @M, which showed that positive expression of ER
and PR correlate with better survival and response to estrogen
antagonists such as tamoxifen. Breast cancers with HER2 protein
overexpression or HER2 gene amplification are called HER2-
positive. HER2-negative breast cancers tend to grow slowly and
are less likely to spread and recur compared to HER2-positive
breast cancers. These are associated with a poorly differentiated
tumor, less hormone receptor expression, high proliferation
ability, positive lymph node, and a higher risk of recurrence.
HER?2 is also considered a prognostic and predictive factor for
breast cancer ?®),

Tumors with both ER and PR negative have a relatively poorer
prognosis than cancers with either ER or PR positivity. The main
factor in planning breast cancer treatment is the hormone receptor
status, ER+, PR+; HER2-tumors have the best prognosis and
response to hormone therapy. ER-PR-HER2+ and ER-PR-
HER2-tumors are poorly differentiated, show aggressive
behavior and poor outcome, and are least likely to respond to
hormone therapy @9,

The Ki-67 level is considered a valuable biomarker in breast
cancer patients and is used in treatment and follow-up. Patients
with Ki-67 >20% are more likely to develop recurrence and
distant metastasis than those with Ki-67 <20%. Higher levels of
Ki-67 correlate with more rapid tumor growth and tumor
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aggressiveness. In the present study, a Ki-67 level of > 20% was
recorded in 23.9 % of the cases while, in the western part of
Libya, the Ki-67 level >15 was 19.1% ©0) 1. (2, This reflects a
higher frequency of Luminal A phenotype (86.6%) and less rates
of Luminal B (65.4%), Triple Negative (36.5%) and HER2
overexpression (25.2%) ). Molecular subtype analyses revealed
that Luminal A was the commonest molecular subtype (61.1%),
followed by Luminal B, Triple Negative and HER2 Luminal B
subtype had a poorer prognosis than Luminal A, tending to
spread more aggressively, suggesting the importance of anti-
HER?2 therapy. Luminal A had the best prognosis and response
to hormone therapy.

Most of the age groups were between 46 —56 years old in
Benghazi which corresponds to a study by ©4), comparing breast
cancer in Libya and European countries with 70.9% of cases
occurring in females, who are 50 years or younger. Suggesting
that in the African population, characterized by African genomic
haplotypes, the premenopausal type of breast cancer is more
common than the postmenopausal type. In Europe, where the
population is characterized by European genomic haplotypes, the
contrary is the case. The factors responsible for this are not fully
understood, although it could be due to the breast cancer genes
(BRCA 1 and 2) and their variant ¢,

Similar to other studies, the most frequent histological type of
breast cancer in young women was invasive ductal carcinoma
36.1% ©8) also common in Benghazi 39.7 %. Genetic factors may
be involved. However, no evidence currently exists that breast
cancer genes (BRCA1 and BRCA2) are more often involved in
breast cancer cases in Africa. ©”. Comparing the stage of the
disease with age, we found that most of the stage Ill cases
(39.8%) were in the age group 46-56 which corresponds to a
study by @8, regarding breast cancer in Gharbiah, Egypt and the
United States, the majority of Egyptian breast cancer patients
were in stage I11, with higher rates in all age groups. Additionally,
stage Il was common in Benghazi (62%). The total number of
Libyan patients with breast cancer from all other types of cancers
in the Eastern region was 10.1% in 2016, 19.1% in 2017, and
20.9% in 2018. The large percentage of patients in advanced
stages indicates delayed presentation and late diagnosis, as noted
in the study by Ikpatt ©% on Nigerian breast cancer.
Mammographies were not performed in Nigeria but have been
performed in Libya, although not in screening programs.
However, mammographies have not been able to improve early
diagnosis. The reason includes the difficulties involved in
obtaining an early mammographic diagnosis of premenopausal
breast cancer “9. The biological aggressiveness of the
premenopausal type also appears to limit the value of early
screening . Moreover, the reason for the advanced presentation
in Africa could be due to the lack of healthcare coverage
especially in remote rural areas and poverty as healthcare is not
free in most countries. On the contrary, in most European
countries, healthcare is easily accessible and free. In addition,
public awareness is high and screening is available in most
European countries. Diagnosis delay is preventable and has
major effects on patients' prognosis and outcome. It is necessary
to investigate diagnosis delay and to understand the causes to
reduce delays and improve early diagnosis. Perhaps this trend can
be attributed to low awareness of health issues among women,
poor information campaigns, and the absence of screening
programs for early detection of breast cancer in Libya.

Regarding tumor grades, the most common was grade two (38.5
%) in ages between 46 — 56 years old and again also common in
Benghazi (66.0%) followed by Albiada (11.3%). There is a
significant statistical relationship between grade two and
common histological type IDC (76.3%). P = 0.037. Another
study found that Libyan and Nigerian patients had a higher tumor
grade than Finnish ones. Results in African patients are in
concordance with those of African-American patients ). One
explanation for the grade differences may involve the more active
proliferation in the premenopausal type of breast cancer, which
is more common in Africa.

Comparison between the most common histological type of
breast cancer IDC and biomarkers ER ve+ 74.7%, PR ve+ 75.3%,
HER2 ve- 77.6%, and K167 average between 21-40% (77.6%)
were most common. There was a significant statistical
relationship between the most common histological type IDC and
PR P =0.010. There was also a significant statistical relationship
between ER with stage P = 0.029 .and between PR with stage P
= 0.020. In a study by 2 DCIS was more likely to be of the
Luminal B and HER2 phenotypes than invasive tumors. Because
HER2-positive DCIS lose HER?2 expression when they progress
to invasive cancers, invasive carcinomas may arise more
frequently from HER2-negative DCIS than from HER2-positive
DCIS ¥, In a study conducted by “4 about Libyan breast cancer
health services and biology, patients assumed that symptoms
were benign and would disappear without medical interference.
In agreement with other studies 39 this was the most
important reason for the delay in seeking doctors' advice. Some
patients believed that breast cancer could not be cured, so there
was no point in having it diagnosed and treated “7. Fear of
divorce or remarriage of the husband could lead some women to
decide not to get their symptoms diagnosed if they suspected
breast cancer. Negative information, such as side effects and
expected toxicity of chemotherapy led to fear and refusal of
therapy. Diagnosis delay was also related to a belief that
mastectomy causes disfigurement and disability “®). In addition,
shame and a personal need to keep symptoms secret was one of
the reasons for diagnosis delay, particularly among older women
> 50 ¢4,

The discovery of a breast lump reduces the patient delay as
confirmed in other studies “%. Mammography is a sensitive
means for early detection of breast cancer, but both clinical breast
examination (CBE) and breast self-examination (BSE) have the
potential to advance the diagnosis of breast cancer without the
expenses of a mammography facility 9. The role of education
on breast cancer symptoms has been reported in several studies
6149, Lack of knowledge about breast cancer is an important
factor in Libya as observed in a study by “4. There is a need for
public educational programs especially for less educated women.

In our study, important information was missing in patients' files
at the Benghazi Medical Center such as marital status, family
history, history of menstrual cycle and breastfeeding, which
affects the prognosis of breast cancer. In comparison, another
study conducted by ©2 about the western part of Libya found that
this information was present. As regards marital status, 78.6% of
patients were married, 82.1% were from the western region and
more than half were employed. More than half of the patients
had>4 children and 46.2% had not breastfed, 16.5% were
breastfed for 12 months or more. The majority 64.3% of female
cases reported early age of menarche >12 years. Oral
contraceptive use and hormonal treatment were reported in 62%
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of female patients. Since the customs are similar in eastern and
western Libya, we can take advantage of the results found in the
previous research to match them with the missing information in
our study, such as breastfeeding, the number of children and the
use of contraceptives, which can also be compared with Arab
countries. This increase in the incidence may be partly due to
lifestyle changes being adopted by Arab women, such as late
marriage, delayed first pregnancy, having fewer children, taking
oral contraceptives, lack of physical activity/obesity, and
smoking 2. (53),

It is also possible that this increase is partly due to improved
detection and diagnosis in some Arab countries over the past 26
years. Population growth and aging could also be possible factors
contributing to the increase 2. Although the incidence of breast
cancer in Arab countries is rising, it is still less than the global
average and only one-fifth of that in Western Europe. In general,
the high rates of breast cancer in developed countries are the
consequence of a higher prevalence of the known risk factors for
the disease, many of which — early age at menarche, null parity,
late age at the first born child, late age at any birth, low parity,
and late menopause — relate to the hormonal (largely estrogen)
milieu to which the breast is exposed from menarche to the
cessation of ovulation at menopause ¢4. The higher parity and
earlier age at first pregnancy of women seen in many developing
countries might account for much of the lower incidence of breast
cancer in these regions relative to developed countries. The long-
standing hypothesis that breastfeeding of longer duration is
protective ®3 has been affirmed again recently ©9),

In our study we are looking for ways to reduce the incidence of
breast cancer and advanced cases in the stages, and to increase
early detection of the disease, through educational programs and
lifestyle changes that encourage breastfeeding, for example.
Additionally, knowing the symptoms of the disease for early
diagnosis, awareness of risk factors such as the use of
contraceptives, and support for breast cancer research are all
important measures that need to be addressed to reduce
morbidity.

5. CONCLUSIONS

Breast cancer in Libya is the most frequent cancer among women
and the most common area is Benghazi, with a mean age of 50
years, whereas in other cities the age group was (35-45). Most
cases were stage 111 (279), followed by stage 1l (131), stage IV
(74), and stage | (31). Regarding tumor grades, grade Il (291)
patients were the most common, followed by grade I11 (188), and
grade | (36). Most cases were stage Ill, and grade Il in all age
groups and in all cities. Invasive ductal carcinoma was the
predominant histopathological type, and the second most
common type was invasive lobular carcinoma. Most cases were
HER2 negative, ER positive and PR positive, and most cases had
Ki-67 levels (21- 40%). Most cases were highest in the year 2018,
(212) patients, followed by 2017, with 199 patients, and then
2016, with 104 patients.

Improvements in public awareness, lifestyle change, and the
establishment of screening programs especially for women in the
age risk group. Early detection and diagnosis using new
technologies, improving access to affordable treatment, and more
palliative care and support for breast cancer research, are all
important measures that need to be addressed to reduce morbidity
and mortality.

Updating electronic archives to facilitate data collection of
comprehensive information about the patients and ease follow-
up to cases.
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Abstract

Background: Hepatitis B virus is a common cause of viral hepatitis infection. Since the impact of immunization and other
prevention programs, the number of countries previously categorized as high prevalence is now estimated to have a
population seroprevalence below 8%. Aim: This study was done to evaluate the vaccine efficacy and measure the response
of children to the vaccine after the first dose of the HBV vaccine in Benghazi-2022. Subjects and Methods: A descriptive
study of a cross-sectional design was conducted in Benghazi vaccination centers; blood samples were collected from 43
children, and the samples were taken during vaccination visits or at OPD clinics. Anti-HBs titer was estimated by ELISA.
Results: The ages of the infants in the study ranged from 1-2 months. The mean Anti-HBs titer after receiving zero doses
was 18.9 (x23.6) IU/L. The number of protective children was 29 out of 43 (67.4%) at zero doses. Conclusion: This study
showed that the birth dose (zero dose) gave a good protective level in infants as seroprotection was 67.4% after this dose.

Keywords: Hepatitis B vaccine, Anti-HBs titer, ELISA, seroprotection.

1. INTRODUCTION

The Hepatitis B virus is a common cause of viral hepatitis
infection. Chronic HBV infection is a global major public health

Most infections worldwide are acquired through vertical
transmission at birth, also through horizontal transmission
to/between young children, sexual contact between adults,

problem. Approximately two billion people worldwide have been
infected with HBV, which is 33% of the world population and
between 350-400 million among them are chronically infected,
which represents about 5% of the population (1, 2). About four
million new infections occur each year according to WHO 2019,
HBYV Kkills one to two million people every year because of its
complications such as hepatocellular carcinoma and cirrhosis (1).
WHO estimates that 296 million people were living with chronic
hepatitis B infection in 2019, with about 1.5 million new
infections each year ),

Globally, it has been estimated that 45% of the world's population
lives in an area of high endemicity . There is evidence to
suggest that vertical transmission is more common in Asia than
in Africa, where a greater proportion of women are highly
infectious at childbearing age. The universal infant vaccination
was implemented early in these countries and screening of
pregnant mothers helps in the reduction of vertical transmission
and reduction of hepatitis B disease & its complications 19,

*Correspondence: Intisar N. Omran.
entesaralnagi@yahoo.com

injecting drug use @4, contaminated blood or blood products and
unsafe medical practices 1516),

Since the impact of immunization and other prevention
programs, the number of countries previously categorized as high
prevalence is now estimated to have a population seroprevalence
below 8 % ©). Vaccination against hepatitis B is the key
preventive step in eliminating the infection and it has been proven
to be a powerful and useful method for preventing HB infection
and giving good protection for infants and children 3, WHO
recommended that all infants receive the HBV vaccine as soon as
possible after birth- within 24 hours- even in low-endemicity
countries. The birth dose (zero dose) of the HBV vaccine is a
monovalent HBV vaccine containing only HBsAg and it is
required for effective post-exposure immunoprophylaxis to
prevent prenatal HBV infection, especially for an infant born to
an HBsAg-positive mother 9,

In July 2016, the WHO announced its new Global Health Sector
strategy on viral hepatitis in 2016-2020, outlining a plan to
reduce transmission of all hepatitis viruses and their disease
burden. This plan aimed for a 30% decline in new HBV
infections and also in HBsAg prevalence in children of no more
than 1% by 2020, and by the year 2030, a 90% decline in new
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infections with prevalence in children of no more than 0.1%
(11.8) Hepatitis B in Libya remains a significant communicable
disease because the estimated number of chronic HBsAg carriers
in Libya is between 120,000 and 150,000 individuals, and
infections have occurred mostly among high-risk behavior
people ©7). According to the latest WHO data published in 2019
hepatitis B deaths in Libya reached 0.08% of total deaths and the
prevalence of the disease was 2.2 % *9), therefore Libya is
considered an area of intermediate endemicity for hepatitis B
infection (6.7.910),

In Libya, the HBV vaccine was introduced into infant
immunization schedules by the Ministry of Health in 1993.
Subsequently, children born in 1991-92, and 1989-90 were
vaccinated by the vaccination campaigns in 2005 and 2006
respectively. Vaccination schedules in Libya follow the
recommendations of the WHO and the Advisory Committee on
Immunization Practices (ACIP12005): the zero dose at birth
(monovalent), the first dose at 2 months, and the second dose at
4 months, the last dose at 6 month age (hexavalent); the duration
of protection provided by the vaccine is unknown ®). This study
was done to evaluate the vaccine efficacy and measure the
response of children to the vaccine after zero doses of the HBV
vaccine.

2. SUBJECTS AND METHOD

Study design: This study was an observational descriptive study
of cross-sectional design.

Study sample and settings:

The study populations were children from the city of Benghazi;
a purposive sample of children included in this study who were
vaccinated, or in their usual vaccination visit with hepatitis B
vaccine according to the Libyan immunization schedules.

The study was conducted in four public vaccination centers
randomly selected in Benghazi; Salawi, Benghazi Algadeda,
Allethi Medical Center and the 23" of July Clinic, in addition to
Benghazi Children's Hospital. All parents gave informed consent
regarding the study directly before enrollment.

The data was collected from the 1% of January to the 11* of April
in 2021. Blood samples were collected in this study from 43
children at two months of age after receiving the zero dose and
before taking the first dose. The response and concentrations of
Anti-HBs titer were detected.

Laboratory Method

Sample collection: 43 blood samples (3-5ml) were collected by
venipuncture in accordance with a standard medical technique.

Identifications Method: Enzyme Linked Immuno Sorbent Assay
(ELISA). The study used the HBsAb ELISA Quantitative Kit,
manufactured in CHINA.

Interpretation of Results and Quality Controls

The results were taken from the dual filter plate reader
(Diareader), then the average read relative absorbance value
(optical density) was calculated for each set of reference
calibrators and samples from the print report of microplate
reader, the absorbance (OD) for each calibration standard on the
Y axis versus the corresponding anti-HBs concentration on the X
axis was plotted on logarithmic paper and the standard curve
through the plotted points was drawn(Figurel).

To determine the concentration of anti-HBs for an unknown, we
located the OD for each unknown on the Y- axis of the graph,
found the intersecting point on the standard curve, and read the
concentration from the X-axis of the graph.

Table 1: Readings of optical density of our standards and kit

standards
) Mean OD (our results)
Standards Mean OD (kit)
Two reading
0 IU/L 0.05 0.111/0.052
10 IU/L 0.186 0.135/0.164
20 1IU/L 0.380 0.284/0.341
40 IU/L 0.770 0.550/0.650
80 IU/L 1.42 0.902/1.00
160 IU/L 2.249 2.185/2.515
2.5
2
é 1.5
<
8 a —o—Anti-HBSAg TG
5 (TUML)
0.5
0
0 50 100 150 200

Anti-HBsAg IgG (IU/ML

Figure 1: Optical density and anti-HBs Ag IgG
3. RESULTS

Statistical analysis of data:

Data from this study were entered into and analyzed using SPSS
version 25 for Windows. Continuous variables were presented as
means, standard deviations, minimum and maximum.
Categorical data were presented as counts and percentages.
Comparisons were done if needed using inferential tests such as
the t-test for comparing means for continuous data. The chi-
square test or Fischer's exact was used for categorical outcomes
as appropriate.

A level of significance of less than 0.05 was assigned to judge
any statistical significance. Tables and diagrams were exhibited
as needed for data summary and results presentation.

43 children aged between 1-2 months who were 23 males and 20
females (very close gender distribution).

Table 2: Age by gender distribution of the sample

Age
Gender
1-2 months
Male 23
Female 20
Total 43
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Anti-HBs titer according to dose and time since vaccination
Zero dose titer: The number of children in this study who
received only the zero dose was 43 children and their anti-HB
titer at the time of receiving the dose ranged between 6.09 -137.
The mean titer was about 18.9 (£23.6) IU/L with a mode and
median of about 10 1U/L.

Table 3: Anti-HBs titer by dose of the study sample

Statistic Zero dose
N 43
Mean Anti-HBs titer 18.9
Minimum 6.09
Maximum 137.00

B hyporesponder
H non responder

good responder

Figure 2: Distribution of the sample according to their response and
time

Seroprotection of hepatitis B vaccine:
Seroprotection in different age groups was achieved when the
titer of anti-HBs antibody >10 IU/L, and the distribution of

seroprotection include the hypo responders and good responders
in each age group.

The number of protective children is as follows: 29 out of 43
(67.4%) at zero doses.

H number of
protective
childeren

H number of
unprotective
children

Figure 3: Seroprotection level after the zero dose of the hepatitis
HB vaccine

4. DISCUSSION

The present study considers the effectiveness of the HBV vaccine
among Libyan children, who all received the same recombinant
HBV vaccine on the same schedule in different vaccination
centers in Benghazi. The immunity derived from the HBV

vaccine was assessed by measuring the antibodies in 43 children
who were vaccinated in a routine vaccination program in
Benghazi. The sample of the study was from an age group of 1-2
months represented by 43 children. According to several studies
among healthy children who had received a complete hepatitis B
immunization program, the protective titer of anti-HBs antibody
> 5 years after the last dose was seen in 50-100% of individuals.
It has been reported that the variability in the anti-HBs antibody
might be due to the type of vaccine used, the amount of antigen
delivered and the population immunized @,

The seroprotective antibody levels > 10 IU/L were estimated for
those who had taken the zero dose before taking the second dose
group (29 out of 43 children) showing the anti-HB level >101U/L
was 67.4%.

The American Advisory Committee on Immunization Practices
(ACIP12005) recommends an 8-week gap between the 2nd and
3rd doses of HB vaccination and the 1st and 3rd doses should be
administered at least 16 weeks apart, which is the same as our
vaccination program. It also recommended a birth dose which
will give 70-95% seroprotection. These observations were
included in our vaccination program which resulted in good
seroprotection in the age group in our study.

Because specialized research is deficient on the zero dose, we
compared our results to a study performed on children within the
same age range in Egypt 1?; the seroprotective was 90.2% at <3
years where they had completed the vaccine dose in comparison
to 67.4% at 1-2 months in our study.

5. CONCLUSION

In conclusion, the present study showed the birth dose (zero dose)
gave a good protective level in infants as seroprotection was
67.4% after this dose.
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Abstract

Background: Gastric cancer is considered globally a major health issue. Many studies have shown that adenocarcinomas represent about
90% of all gastric cancers. It is subdivided into two main histological types; intestinal and diffuse. Aim: The aim of this study is to
determine the frequency and the histopathological characteristics of gastric adenocarcinoma among patients of the National Cancer Center
of Benghazi in the period of 2020-2021. Subjects and methods: A retrospective study of 52 gastric cancer cases from the archive of the
National Oncology Center in Benghazi and data was analyzed with SPSS. Results: In the research period between January 2020 to May
2021, the total number of patients with confirmed gastric cancer was 52 cases. The patients' ages were between 29 to 86 and the mean age
was 63. Thirty-one (31) cases were male (59.6%) and twenty-one (21) were female (40.4%). Diffuse adenocarcinoma was predominant
over the intestinal type (25% and 19.2 % respectively). 48% of the cases were of undetermined type and 3.8% were gastrointestinal stromal
tumors. Most of the cases presented at stage V. Conclusion: The histopathological picture of gastric cancer in our study was similar to a
previously published study done in Benghazi with male predominant and diffuse adenocarcinoma as the more common cancer. Some risk
factors are attributed such as infection with H pylori, smoking and anemia.

Keywords: gastric cancer/ adenocarcinoma /Lauren classification/ WHO classification / Helicobacter pylori/ histopathology.

1. INTRODUCTION

Gastric cancer (GC) occurs when cells in the lining of the
stomach grow uncontrollably and form tumors that can invade

In European countries, survival rates vary from ~10% to 30% ©).
The high survival rate in Japan is probably achieved by early
diagnosis by endoscopic examinations and consecutive early

normal tissues and spread to other parts of the body. Cancers are
described by the types of cells from which they arise. About 90-
95% of gastric cancers arise from the lining of the stomach, called
adenocarcinoma. Other cancers can arise in the stomach,
including gastrointestinal stromal tumors (GIST), lymphoma,
and carcinoid tumors.

Gastric cancer is rare before the age of 40, but its incidence
steadily climbs thereafter and peaks in the seventh decade of life
(), Gastric carcinoma is the fourth most common malignancy
worldwide and remains the second cause of death of all
malignancies worldwide @®), The five-year survival rate is
relatively good only in Japan, where it reaches 90% ©,

*Correspondence: Lobna Abdalla Omar Elfrgani.
lobna.elferjani@uob.edu.ly

tumor resection. The incidence shows wide geographical
variation; more than 50% of the new cases occur in developing
countries. Gastric cancer is a multifactorial disease, where many
factors can influence its development, both environmental and
genetic ®. Gastric cancer is clinically classified as an early or
advanced stage to help determine the appropriate intervention.
Histologically, it is classified into subtypes based on major
morphologic component. Early gastric carcinoma is defined as
invasive carcinoma confined to mucosa and/or submucosa, with
or without lymph node metastases, irrespective of the tumour
size. The prognosis of early gastric carcinoma is excellent, with
5-year survival rate as high as 90%. In contrast, advanced gastric
carcinoma which invades into muscularis propria or beyond
carries a much worse prognosis, with a 5-year survival rate of
about 60% or less (). The 2010 WHO classification recognizes
four major histologic patterns of gastric cancers: tubular,
papillary, mucinous and poorly cohesive (including signet ring
cell carcinoma) ®. However, it is not as widely used as the
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Lauren classification, which distinguishes two major subtypes of Histegram
GC, intestinal and diffuse ©. The aim of this study is to determine 10-] —

the frequency and the histopathological characteristics of gastric

adenocarcinoma among patients of the National Cancer Center of o

Benghazi in the period of 2020-2021.
2. MATERIAL AND METHODS:

Patients: A retrospective study was conducted on 52 patients
diagnosed with gastric tumors and who came for follow-ups and
to receive the designed treatment within the period from January

.

Frequency

e

2020 to May 2021 in the National Oncology Center of Benghazi. 1

Histopathological diagnosis of all cases was performed by a

trusted pathologist. The study screened for all gastric tumor types o P & s
and included patients above the age of 18 years from both Age

genders. Figure 1. The age group for the gastric tumor cases

Study Design: Patient medical records in the archives of the
National Oncology Center were reviewed to obtain the following
data: age, sex, tumor location (only including those located in the
body, antrum, and pylorus of the stomach), and histologic
subtypes based on the Lauren classification, along with
differentiation grade, infiltration grade, and the presence of
ulceration, lymph node invasion, history of pernicious anemia,
smoking, Helicobacter pylori and a family history of any tumor.

Statistical Analysis: Data was processed using Microsoft Excel
2010 then coded and processed on an IBM-compatible computer,

using the Statistical Package for Social Science (SPSS) software ) .
for statistical analysis. Figure 2. The male-to-female ratio

. Histopathological types: From the 52 cases the majority of
3. RESULTS: cases were adenocarcinoma (96%) and only 2 were
Age group and gender distribution: During the study period gastrointestinal stromal tumors (GIST) (3.8%). As shown in the
between January 2020 to May 2021, a total number of 52 cases histopathology reports obtained from patents' files, the
of gastric tumor were found. The patients' ages were between 29 histopathological subtypes of gastric adenocarcinoma are shown
to 86 and the mean age was 63 (Figure 9), 31 of the cases were in Table 2 and Figure 3.
male (59.6%) and 21 were female (40.4%) (Table 3) (Figure 1).

Table 1. The histopathological type of gastric tumors

Histopathological type Frequency Percentage
diffuse-type adenocarcinoma 13 25
Gastrointestinal stromal tumor (GIST) 2 3.8
indeterminate adenocarcinoma 25 48
Valid
intestinal type adenocarcinoma 10 19.2
Mixed intestinal and diffuse type adenocarcinoma 2 3.8
Total 52 100.0
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Histopathological type

Grade of differentiation: Regarding the grade of differentiation
most of the tumor types were poorly differentiated
adenocarcinoma (24 cases); followed by moderately

259
differentiated type with 10 cases. More details are shown in Table
5 and Figure 12.
20
=
& 15
]
o
[
'S
10
.
d\ffusletype Gastrmrlneﬁina\ inde«er‘mmale irvtestmlaltype mixed \melsﬁna\ and
adenocarcinoma  stromal tumor (GIST)  adenocarcinoma  adenocarcinoma adi‘nfg“cs;éﬁ’:ma
Histopathological type
Figure 3. The histopathological types of all cases.
Table 2. The grade of differentiation
Type of cancer Frequency Percent% Valid Percent
Gastrointestinal Stromal tumor(GIST) 2 3.8 3.8
Moderately differentiated adenocarcinoma 10 19.2 19.2
Moderately to poorly differentiated adenocarcinoma 5 9.6 9.6
Valid Not specified 9 17.3 17.3
Poorly differentiated adenocarcinoma 24 46.2 46.2
Well-differentiated adenocarcinoma 2 38 3.8
Total 52 100.0 100.0

2,4% 1% |
110, 19%

24,46%

B Gastrointestinal Stromal
tumor(GIST)

m moderately differentiated
adenocarcinoma
moderately to poorly
differentiated adenocarcinoma

M not specified

® poorly differentiated
adenocarcinoma

Figure 4. The grade of differentiation
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Grade of the tumor: The most frequent grade was (grade I11) as
shown in Table 6 and Figure 13.

Table 3. The grade of the tumor

Grade Frequency Percent
1 2 38
2t03 3 5.8
2 9 17.3
3 24 46.2
not specified 14 26.9
Total 52 100.0

Grade

Frequency

ma

o T

Table 4 The stage of the tumor

Stage Frequency Percent %
| 8 154
1 2 38
11 7 135
\Y 26 50.0
Not specified 9 17.3
Total 52 100.0

Grade

25

20

Frequency

]

T
1

T T
2to3 2

Grade

T
3 not specified

Figure 6. The stage of the tumor

T
1 2t03 2 3

Grade

T
not specified

Figure 5. The grade of the tumor

The Correlation between gender and histopathological type:
We correlate the gender with the tumor type to see the frequency
of each type in-between male and female groups; as shown in
Table 6 and Figure 7

Stage of the tumor: Most of the patients presented with stage
IV. Table 5. figure 6.

Table 5 The correlation between gender and the histopathological type

Histopathological type
Diffuse type Gastrointestinal indeterminate intestinal type mlxed_ rifesifinel &
: . . diffuse type
adenocarcinoma stromal tumor (GIST) adenocarcinoma adenocarcinoma :
adenocarcinoma
female 9 1 8 3 0
Gender

male 4 1 17 7 2

Total 13 2 25 10 2
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Bar Chart

Histopathological type

diffuse type
adenocarcinoma
Gastrointestinal stromal
tumor (GIST)
indeterminate
adenocarcinoma
intestinal type
adenocarcinoma

) mixed Intestinal and diffuse
type adenocarcinoma

Count

5

female male

Gender

Figure 7 The correlation between gender and the histopathological

type

Result of Some Clinical Parameters: The most common
presenting symptom was abdominal pain. H, pylori were positive
in 4 cases (7.6%). Pernicious anemia was manifested in 3 of the
cases (5.8%). Smoking history was positive in some cases.

4. DISCUSSION

Gastric cancer is considered globally a major health issue 9,
Many studies have shown that adenocarcinomas represent about
90% of total gastric cancers 9, However, many studies proposed
that the incidence of gastric cancer is declining especially in
developed countries and this decrease is due to the successful
reduction of H. pylori infection. Other studies attribute the cause
to the changes in food preservation and cessation of smoking and
processing of meat. The decline has also been attributed to the
greater availability of fresh fruits and vegetables instead of
preserved ones (12

In this study, we obtained a retrospective study to screen for
gastric cancer at the National Cancer Center in Benghazi. During
our review of the literature, there were only a few published
studies and data that screen some different parameters of gastric
cancer in Libya. However, studies by El-Mistiri et al., @3
and Elzouki and Alkhomsi 4 showed that stomach cancer is the
second most prevalent GIT malignancy in Benghazi (the largest
district in eastern Libya) after colorectal cancer. The age-
standardized rates of stomach cancer in the Benghazi cancer
registry were 11.6 new cases per 100,000 men-years and 8.8 per
100,000 women-years, respectively @9,

Worldwide, it is believed that males are affected more than
females 19 and this is consistent with our study, where males
represented (60%) of cases. In this study, the age distribution was
between 29 to 86 and the mean age was 63. However; in Elzoki
et al.'s 7 study the mean age was 55.5. Most of our cases were
adenocarcinomas (96%) and this is also consistent with the global
reports from different areas in the world.

According to the Lauren classification, we conclude a
predominance of diffuse gastric cancer over the intestinal type at
25% and 19.2% respectively and this is in agreement with Elzoki
et al. @7 who showed that diffuse adenocarcinoma occurred in 56

patients (49.1%), intestinal adenocarcinoma in 46 (40.4%) and
malignant gastric lymphoma in 12 (10.5%).  This is also
consistent with a Jordanian study where most of the cases were
of the diffuse, signet ring type (52%, 53 cases), whereas 40%
were the intestinal type (4 cases) @8, and also with Mohamed et
al. ™ and Gaballah et.al @, two Egyptian studies where the
diffuse pattern was predominant. However, this result is in
discordance with some other studies done in other Arab countries
which show that histologically, the intestinal type of cancer is
more common than diffuse cancer in Sudan, Yemen, Jordan and
Tunisia @@ )220, The study of Elghali et al. @9
obtained the largest number of cases (867 cases) and found that
(635 cases)72% were of the intestinal type and (241 cases) 28%
were of the diffuse type. This is similar to another Egyptian study
which showed the intestinal type in 60 cases (78%) and the
diffuse type in (17 cases) 22% @8), Additionally, in a Moroccan
study, most of the cases were the intestinal type (65 cases)67%
compared with the diffuse type (32 cases) 33% @9, It is important
to mention that 48% of our cases were of the indetermined type
where the pathologist did not provide (or could not specify) a
specific subtype of gastric adenocarcinoma, so we only include a
comparison between the other two subtypes (diffuse and
intestinal) with the results of previous studies as following
similar published research. Most of our gastric cancer cases were
discovered in the late stages 26 cases (50%), which is in
agreement with Elzoki et al. ") where the number of patients was
144 and the number of cases diagnosed in the late stage 65 (62%).
This is possibly due to a lack of awareness and knowledge
regarding gastric cancer symptoms and the inadequacy and
unavailability of investigation and screening programs.

Accessibility to data was limited and there were no electronic
databases available. Furthermore, some histopathological reports
did not give a full diagnosis or refer to a specific classification.
Some data was missing regarding subtype grade and stage.
During writing, there were inadequate studies done in our region
to compare with and analyse any change in pattern and
histological characters.

5. CONCLUSION

The histopathological picture of gastric cancer in this study was
similar to a previously published study done in Benghazi with
male predominant and diffuse adenocarcinoma being the
common cancer subtype. Most of the histopathological patient's
reports showed poorly differentiated stage 1V images. Some risk
factors are attributed, such as infection with H pylori, smoking
and pernicious anemia.

A good strategy for health planning to improve the quality of
health services systems, and educational programs to spotlight
gastric cancer and its risk factors will minimise incidence among
patients and facilitate early detection and treatment before the
late stages of cancer. More research is needed in the future.
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