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Abstract: Instrumented indentation technique at micro-scales has become more popular to de-
termine mechanical properties of materials like hardness, modulus of elasticity, and yield
strength. It is introduced as a method that finds the stress-strain curve, instead of the traditional
tensile test. Furthermore, it gives a possibility to determine the mechanical properties for small
specimens and material under operation in the field. Several researchers have attempted to eval-
uate this method experimentally and to investigate the factors affecting it by using a different
shape of indenters, and different types of materials. In the same regard, this research work is
conducted to evaluate this method experimentally and by finite element simulation methods.
Two types of industrially significant steels were selected; they are namely ASTM516-G70, Al-
SI1010 steel; and two shapes of indenters, blunt and sharp (Spherical, and Vickers) were used.
The finite element simulation has been performed by ABAQUS simulation program, and its re-
sults were then compared with the experimental test results obtained from Nanovea instrumented
indentation test machine. The results obtained have demonstrated good agreement between the
experimental and the finite element simulation results within 5 % difference for young’s module,
and 7.7 % for yield strength whereas excellent agreement is observed in the elastic region and
the beginning of the plastic region for the engineering stress-strain curve. Finally, it is to be em-
phasized that the obtained results are more applicable for the tested materials, and further re-
search is recommended to accommodate other materials as well and to confirm the generality of
this method.

Keywords: finite element simulation; ABAQUS; Instrumented indentation.

INTRODUCTION

An instrumented indentation test or some-
times called depth-sensing indentation in-
strument is used to obtain mechanical proper-
ties such as hardness, Young’s modulus, and
yield strength by calculation from indenter
load-displacement curve. This test can be
performed on a microscopic scale and on the
field measurement as it is considered as a
non-destructive testing method. Fig. (1)
shows a photo of the Nanovea Micro-Nano

hardness test machine CB500 which is used
in this work (Nanovea, 2019). Figure (1). Nanovea Micro-Nano hardness test machine
CB500.

*Corresponding Author: Farag M Shuaeib drfmshuaeib@gmail.com Mechanical engineering, university of Benghazi, Benghazi,
Libya.
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This method is partially new and underdevel-
opment to be more flexible and trust-worthy
in use. The elastic-plastic response of materi-
als to micro indentation is not well under-
stood in either an experimental or a theoreti-
cal context, nor is there enough experimental
information available to support proposed
models (Chiang, Marshall, & Evans, 1982).
Determination of the exact shape of the in-
denter at the tip is important to the measure-
ment of both hardness and elastic modulus
for indentation depths lees than a micro-scale
(Doerner & Nix, 1986). Finite element meth-
od has been used to simulate the conical in-
dentation hardness test. Indentation Load-
depth curves were obtained, and the elastic
modulus was calculated. Results justified and
showed that the shapes of the plastic zones
depend strongly on both the indenter angle
and the ratio of young's modulus to yield
strength. Where the yield zone of Aluminum

E = 157.1) is bigger than the yield zone
gy gg y

of silicon (E/O-y=28.8) (Bhargava &

Sharma, 1990). Because of the non-linear na-
ture of the Nano-indentation hardness test to
obtain the mechanical properties of implanted
layers and thin films, the finite element nu-
merical modeling has been attempted, and the
commercial finite code ABAQUS was used.
The yield strength, Young's modulus, and
hardness of the layer material extracted, with
an absolute accuracy of at least 20%(Knapp,
Follstaedt, Barbour, & Myers, 1996). Improv-
ing test equipment for instrumented indenta-
tion method and consideration to the error
sources, like error due to pile-up, is a way to
make it more accurate. Test procedures and
concepts are still demanding to improve the
method that was introduced before 10 years
(Oliver & Pharr, 1992). Recently, good
agreement between the experiment Nano in-
dentation hardness test for bulk material and
finite element simulation in two-dimensional
(2-D) axisymmetric model and a three di-
mensional (3-D) model have been obtained
by using finite element ABAQUS code
(Panich, Kraivichien, & Yong, 2004). Nu-

merical simulations of pure copper, pure tita-
nium, pure iron, and copper film were ob-
tained using ABAQUS. It was found that the
result depended greatly on mesh size, indent-
er radius, and the hardening law used
(Bressan, Tramontin, & Rosa, 2004). Also, a
finite element model for a spherical indenta-
tion test for metallic substrates has been de-
veloped. The results were found to be rela-
tively in close agreement to experimental da-
ta with a very minor effect of Poisson’s ratio
on the load-displacement curve but were less
successful for polymeric materials because of
the effects of anisotropy strain rate depend-
ence e.g., viscosity (Clayton, 2005). Continu-
ous instrumented indentation test with the
Oliver—Pharr method using Vickers's indenter
under load values from (10 to 100 N) was
performed to determine the mechanical prop-
erties of Carbide/aluminum composites. For
Vickers hardness numbers, determined by the
Oliver—Pharr method and by conventional
hardness measurement, they are found to be
in good agreement (Chen, 2009; Kimmari &
Kommel, 2006), concluded that the finite el-
ement method (FEM) is an effective tool for
simulation of Nano-indentation test on metal-
lic films, and the limitations caused by the
simplification of models and assumptions
should not be neglected (Chen, 2009).

(Midawi, Kisaka, Santos, & Gerlich, 2016)
found good agreement between yield strength
obtained from instrumentation hardness test
and yield strength obtained from a tensile test
for weld zone of X80 pipeline steel (Midawi
et al., 2016). Therefore, in this study, finite
element method is adopted to build the inden-
tation model with different indenters’ geome-
tries in order to understand the contact prop-
erties for each indenter shape and to evaluate
the test using different materials. After model
building, the target is to determine the FE
load-displacement curves and compare it with
the experimental curves to validate the FE
models. Then after model validation, a sensi-
tivity analysis would be performed by chang-
ing friction coefficient, boundary condition,

© 2019 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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and strain hardening exponent to find the ef-
fect of that on the load-displacement curve.
Then the mechanical properties and the
stress-strain curves would be generated and
compared with experimental values.

METHOD AND BASIC THEORY

Nano-indentation hardness test, which is called
Instrumented Indentation Hardness test or
depth-sensing indentation test, is becoming a
popular application of contact mechanics used
to measure hardness and extract other mechan-
ical properties such as elastic modulus and
yield strength. This is achieved by measuring

P Applied load

Springs

Indenter

Il- Position sensor

the indenter penetration ” h” under the ap-
plied force P throughout the testing cycle and
continue to record the change of the penetration
depth after the load removed. The output is
called load-displacement curve as shown in
(Fig.2 and 3), where ” h,,,,” represent the
maximum indenter displacement at peak inden-
tation load P, ” S ” is the initial unload-
ing slope of the load-displacement curve, and
” h.” 1is the contact depth. From this curve,
an elastic solution can determine hardness,
elasticity modulus, and other mechanical prop-
erties.

Specimen

Load frame

Figure (2). Schematic illustration of an instrumented indentation system.

PITI'\IN

Load, P

Loading

Unloading

he Rmax

Displacement, h

Figure (3). Load-Displacement curve for indentation test.

© 2019 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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The hardness can be found by dividing the
maximum load by the area of contact or pro-
ject area, which is determined by the depth of
the impression and the known angle or radius
of the indenter.

Pmax
H==7 (1)

The Oliver—Pharr method was originally de-
veloped to measure the hardness and elastic
modulus of a single-phase elastic-plastic ma-
terial from the indentation load-displacement
curve with sharp indenters, such as Berko-
vich tip. It has been proven that this method
can also be applied in any axisymmetric in-
denter geometries, including a sphere. As
shown in equation (2), the Oliver—Pharr
method begins by fitting the unloading por-
tion of the indentation load-displacement data
to the power-law relation.

P= a(h—h)™ (2)
Where

a ,m are the fitting parameters

hs is the final depth after complete un-
loading.

The slope of the unloaded curve in equation
(2) represents the stiffness, and by using it in
equation (4) the Reduced modulus can be
found as follows:

_a
s=4 (3)
S= Z B A, (4)

Where A,, is the project area.

For spherical indenter according to Multiple-
point unloading method, the project area
equal to:

A, =mx*a® (3)

a=w/2*Ri*hp (6)
Where:

R; is the indenter radius.

h, 1is the plastic penetration depth.

For Vickers indenter, the relationship between

the projected area A, of the indentation and
the diagonal diameter d is:

d? d?
Ap = = (7)

2cos22  1.845368
Thus:

a_d ., |2
E_;E\/; (8)

Where y is the correction factor equal to
1.0124 for Vickers indenters.

According to Hertz theory, the Reduced modu-
lus or the combined modulus of the indenter
and the specimen E* is given by equation (9)
as follows (Fischer-Cripps & Nicholson, 2002):

1_a- vt | a-v) )
E E E
Where

E v2 the elastic modulus and Poisson’s ratio of
the indenter

E v? the elastic modulus and Poisson’s ratio
of the specimen.

At this stage, determination of the modulus of
elasticity for the specimen is possible as shown
by equation (10).

E=E"x(1—-v? (10)

Where &2

is totally rigid (means E has a big value ).

) 1s too small because the indenter

Extraction of the stress-strain curve from the
load-displacement curve is by the configuration
of the constraint factors, which connect be-
tween the normal stress-strain and indentation
stress-strain as shown (Rabinowicz & Tabor,
1951):

Oeff = Gi;d (11)
Eeff = B * Eina (12)

Where: v is the stress constraint factor and B is
the strain constraint factor and their values de-
pend on the material. Generally, the indentation
strain constraint factor  is considered to be
equal to 0.2, and the indentation stress con-
straint factor y ranges from 2.8 to 3.2 (Yang &

© 2019 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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Li, 2008). The stress and strain constraint fac-
tor have empirical values according to Taber's
theory and depended on material properties as
shown in Table 1 (Xu & Chen, 2010).

Table (1). Constraint factors for different materials (Xu
& Chen, 2010).

. E Ey
Materials (GPa) n [, W I
Iron 211 026 29709 381 0.141
Steel 210 0.1 420 4.1 0.105
Steell 211 0.12 37833 405 0.11
SUS304 196 0.27  965.517 g] 0.138

Aluminum 70 0.295 5622 3.71 0.131

Al70390A 71 0.115 265.6 4.05 0.11

Cu-51100 113.69 0.076 256.6 4.11 0.091
Cu-10200 110.24 0.305 3991.31 3.52 0.158
Cu-17510 124.02 0.11 20426  4.01 0.101
Cu20 110 0.485 25217 3.23 0.131
Cu5.3 125 0.52 28115 3.06 0.152
Au 82 0.25 2050 3.82 0.139
Inconel 170 0.293 646.39 3.80 0.146
A5051 73 0.126 948.05 4.01 0.122
Brass 96 0.36 1633.8 3.51 0.154

According to many researches (Chang,

Garrido, Ruiz-Hervias, Zhang, & Zhang, 2018;
Karthik, Kasiviswanathan, & Raj, 2016), the
values of stress and strain constraint factors for
steel are still under investigation and fluctuat-
ing between 0.11 to 0.2 for strain constraint
factor and 2.87 to 4.1 for stress constraint fac-
tor.

As shown in equation (13) the indentation
stress is equal to the indentation applied load
divided by the contact or project area presented
in equation (5).

Oind = 5 (13)
According to Oliver —Pharr method, the radius

of contact a for spherical indenter is calculated
from the following equation (14).

Q= \/2 ‘R, (h B 0.7;*19) _ (=P (g

N

Where h is the penetration depth.

Also, Tabor defines the indentation strain as

Eing = o.zRii (15)

FINITE ELEMENT SIMULATION

Materials and Experimental Test: As a refer-
ence material, AISI 1010 and ASTM 516 G70
were chosen. These materials were chosen as
they are very popular in oil and gas industry
and also in electrical power stations. The main
equipment made from these materials includes
pipelines and pressure vessels (see Fig.4). The
mechanical properties for these materials are as
shown in Table (2).

B AN 7
m -]
-

|
i

>

Figure (4). low-pressure heat-recovery steam generation
tank in North Benghazi power station used high strength
steel alloy ASTM A516-70.

The mechanical properties for these materials
are as shown in Table (2). These values ob-
tained experimentally from the tensile test.

Table (2). Mechanical properties of the considered mate-
rials.

Young’s Yield Poisson’

Materials modulus  strengt 0 S:.O s
E(GPa)  ha, rahio
AISI1010 205 220 0.203
ASTM516G70 240 260 0.23

The indentation test experiment was performed
using the Nanovea mechanical testers, at a
maximum load 10N for spherical indentation

© 2019 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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and 4N for Vickers indentation. The unloading
curves were used to derive the modulus values
by the analytical technique developed by Oli-
ver and Pharr.

Modeling Procedure: In this model, the inden-
tation test of bulk materials with isotropic elas-
tic and plastic properties was simulated by the
capability of the ABAQUS finite element (FE)
code. (Fig.5) and (Fig.6) show the View of the
Spherical and Vickers indentation models. Be-
cause of the symmetries of both geometry and
loading conditions, the present indentation

) y

P

indenter

specimen

problem can be reduced to an axisymmetric (2-
dimensional) model. The specimen is modeled
as an axisymmetric geometry with four-node
axisymmetric quadrilateral continuum elements
with  reduced integration (CAX4R in
ABAQUS) (Abaqus, 2014). Since the indenter
is much stiffer than the specimen, the indenter
is considered to be perfectly rigid and is mod-
eled as an analytical rigid surface. Because of
the assumed total rigidity for the indenter, there
is no need to mesh the indenter as no defor-
mation happens during the test.

Figure (5). Diagrams show that a 3-D indentation problem can be solved using a 2-D axisymmetric model for Spherical

indentation.

indenter

®

specimen

Figure (6). Diagrams show that a 3-D indentation problem can be solved using a 2-D axisymmetric model for Vickers

indentation.

© 2019 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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The specimens are modeled with 38416 four- A fine mesh is used around the contact area
node axisymmetric reduced integration ele- and near the tip of the indenter. The mesh is
ments (CAX4R element type) for spherical continuously coarser further away from the
indentation and 43681 for Vickers indentation. tip, as shown in (Fig. 7) and (Fig. 8).

Figure (7). Meshing density illustration for spherical indentation (38416 elements)

" my

XRP

3
%
i
3
|

Figure (8). Meshing density illustration for Vickers indentation (43681 elements).

© 2019 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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The indentation process is simulated both dur-
ing the loading and unloading steps. During the
loading process, the simulation is performed to
a depth of 10 um in the y-direction (U-2) into
the specimen; and during the unloading pro-
cess, the indenter tip returns to the initial posi-
tion as shown in (Fig.9) and (Fig.10).

Figure (9). Loading and Unloading steps for spherical
indentation (Colors represent Stress, Von-Mises)

Tm_@_p

Figure (10). Loading and Unloading step for Vickers
indentation (Colors represent Stress, Von-Mises)

The contact constraint is defined by the master
and the slave surfaces. Because only the master
surface can penetrate into the slave surface, the
contact direction is then determined by the
master surface. The model chooses the indenter
as the master surface and the specimen as the
slave surface. The boundary conditions are ap-
plied along with the original point, centerline,
and bottom of the specimen.

The Micro indentation model developed was

based on the following assumptions:

e There is a perfect interface between the in-
denter and the substrate so that the indenter
and the substrate will not be separated dur-
ing the indentation process.

e The friction between the indenter tip and
the specimen surface is assumed to be zero.

e In the calculation, the elastic deformation
occurs at the beginning of the process. The
specimen starts to deform plastically when
the g5 Teaches the yield criterion yield
strength (o).

— 2 — 2 — 2
O_Mises — \/(Ul JZ) +(0-2 20-3) +(O'3 0-1) (16)

Wherea,, g,, and o3 are the three principal
stresses. There is no strain hardening behavior
of the specimen considered in the model.

The indentation stress and the indentation
strain values were obtained directly from the
simulation program postprocessor routines
where the element under the indenter studied as
shown in Fig. (11).

Figure (11). contact element.

It is found that the engineering stress-strain
converted directly from the indentation stress-
strain curve of a deep spherical indentation test
has an agreement with the effective stress-
strain value defined by equations (11) and (12).
The stress and strain constraint factors have
empirical values according to Taber theory and
depended on material properties as shown in
Table (1) above (Xu & Chen, 2010).

RESULTS AND DISCUSSION
Model Validation: To verify the accuracy of

the results obtained from FE simulations, as
mentioned previously, micro-indentation ex-

© 2019 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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periments were conducted with a Nanovea me-
chanical tester. The indenters used for the ex-
periment were the spherical indenter 200 pm
diameter and Vickers indenter with 136°. The
Two commercial steel grades that widely used
in the engineering applications are the low car-
bon steels AISI-1010 and ASTM-516-G70.

Fig. (12) Shows comparison between the aver-
age experimental curve and simulation load-
displacement curve of the spherical indenter for
AISI1010 and ASTMS516G70 materials. As

12 -

10 A

Load(N)

shown, there was an excellent agreement be-
tween the experimental and the finite element
simulation.

Fig. (13) shows a comparison between the ex-
perimental results and the simulation load-
displacement curves for Vickers indenter. The
agreement between results was excellent for
both materials (AISI-1010, ASTM-516-G70),
which validate the finite element models.

—8— EXP-AISI1010
—&— FEA-AISIT010
=@=— EXP-ASTM516G70

—0=— FEA-ASTM516G70

Displacement (um)

Figure (12). Comparison of F.E simulation and experimental results for spherical indenter.

—@—EXP-AISI1010
—O—FEA-AISII010
—8—EXP-ASTM516G70

—O0—FEA-ASTM516G70

Displacement (pum)

12

Figure (13). Comparison of F.E simulation and experimental results for Vickers indenter.

This agreement is found to be sufficient to
estimate the yield strength and the strain
hardening exponent that we obtained from

the tensile test and the effective stress-
strain curve which is obtained from the in-
dentation test as shown in Table (3).

© 2019 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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Table (3). Comparison of yield strength and Strain hardening exponent from tensile and indentation tests (Spherical

indenter).
Material Yield strength (Mpa) Strain hardening exponent
atera;
Tens. test Inden. test Err.% Tens.test Inden. test Err. %
AISI1010 220 225 0.149 0.091 38.9
ASTM516-G70 260 280 0.154 0.139 9.7

The relatively high error value of strain harden-
ing exponent is because it was based on a sin-
gle tensile test, which cannot be considered as a
typical or standard curve for the considered
materials. This shows that further investigation
considering stress-strain curve refining to re-
duce the error is recommended in the future.

For Vickers indentation, the yield strength and
strain hardening exponent values were difficult
to find from indentation stress-strain curve
method because of the sharp tip of the Vickers
indenter which caused the fast transfer from the
elastic and elastic-plastic region to the fully
plastic region, especially for hard materials or
materials that have low ductility.

Modulus of Elasticity Prediction: Table (4)
compares results for elastic modulus extracted
from experimental and finite element simula-
tion methods and also from the tensile test for
spherical indentation test. As shown, a very
good agreement was obtained from the finite
element simulation model as compared to other
methods, and the error % is within acceptable
limits for both materials.

Table (4). Comparison of modulus of elasticity obtained
with different methods (spherical indenter).

and the results of the experimental and the
simulation of the indentation test.

For Vickers indentation test, Table (5) com-
pares results for elastic modulus extracted from
experimental and finite element simulation
methods and also from tensile test.

Table (5). Comparison of modulus of elasticity obtained
with different methods (Vickers indenter).

Modulus of Elasticity (GPa)

Material Tensile  Inden. Inden. Error
Typical Test Test Test o
0
(Exp.)  (Exp.) (FEM)
AISI- 190-
1010 210 203 210.38 200.2 1.37
AEE/I' 200 240 23592 25425 5.9

Modulus of Elasticity (GPa)

Tensile  Inden. Inden.

Material

Typical Test Test Test Eg;or
(]
(Exp.) (Exp.) (FEM)
AISI- 190-
1010 210 203 201.6  203..12  0.06
ASSTE/I_ 200 240 253.44 252 5

The error percentage obtained above is calcu-
lated as the % between the tensile test results

Extracted Engineering Stress-Strain Curve:
Figs.(14 & 15) shows the FE simulation results
for the stress-strain curve with the experimental
stress-strain curves overlapped on it for spheri-
cal indenter. As shown, there is a good agree-
ment between experimental engineering stress-
strain curve and the effective (FE) stress-strain
curves. However, a deviation is observed at a
later stage of the beginning of the plastic part,
as shown. Therefore further analysis is recom-
mended after this stage. The effective stress-
strain is obtained by selecting 3.7 for stress
constraint factor and 0.11 for strain constraint
factor for AISI 1010 and 3.9 and 0.11 for
ASTMS516-G70. These values are according to
published references (Chang et al., 2018; Xu &
Chen, 2010).

© 2019 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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CONCLUSION

From this study, generally, it is found that fi-
nite element simulation has become a powerful
tool to study the micro-indentation test and thus
to help develop improvements in the analytical
theories used to extract mechanical properties
from experimental data.

More specifically, in this work, FE simulation
of the indentation has been implemented in the
ABAQUS software based on the material prop-
erties obtained from the uniaxial tensile tests of
ASTMS516G70 and AISI1010 steel. For these
particular materials, the following points have
been concluded:The FE simulated loading-
unloading curves for both materials agreed well
with experimental loading-unloading curves.

e The agreement between the FE simulation
and experimental mechanical results is ex-

cellent.

e The sensitivity of the response of the model
is evaluated in load conditions under the
change of strain hardening exponent, frac-
tion coefficient, and boundary condition
and were found to be stable.

e As an analytical tool, FE simulation helps
to lower the cost and duration of experi-
mental studies by accurate and fast compu-
tation.
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Abstract: The growing population in Tripoli is projected to have a sustained increase in the
demand for health services, especially in-service areas with limited resources such as intensive
care units (ICUs). Currently, ICUs in the city of Tripoli routinely operate at or near full capaci-
ty and have a limited ability to accommodate the next critically ill patient. This disparity in de-
mand and supply makes a substantial strain on our health care system. In response to this rising
problem, the current study aimed to investigate the ICU capacity in the two largest hospitals in
Tripoli, Libya. This is a retrospective observational study that conducted to compare ICU ca-
pacities and admission in the Medical intensive care unit (MICU) and surgical intensive care
unit (SICU) of Tripoli Medical center (TMC) and Alkhadra hospital (AH) in Tripoli city of
Libya. ICUs capacity and admissions were assessed and recorded in data collection sheet that
includes; type of ICU, number of available ICU beds, number of available functional monitors,
number of available functional mechanical ventilators, number of patients admitted to the ICU,
and number of ICU nurse. In TMC, MICU occupied with 4 beds, 4 monitors, 3 mechanical
ventilators (MV), 5 patients admitted, and 13 nurses. Whereas SICU engaged with 4 beds, 5
monitors, 5 MV, 13 patients admitted and 15 nurses. While MICU at AHT was occupied with 4
beds, 4 monitors, 1 MV, and 4 admitted patients with 1 nurse care, SICU at CHT was com-
prised of 3 beds, 3 monitors, 0 MV, and 3 patients with 1 nurse stuff. We concluded that facili-
ties at both MICU and SICU at Alkhadra hospital of Tripoli were less efficient than MICU and
SICU at Tripoli Medical centre. Both ICUs at AHT had not enough beds, observation equip-
ment, and nursing staff to take care of patients. However, facilities of both ICUs at TMC were
also not sufficient.

Keywords: ICU; Medical; Surgical; Patient.

INTRODUCTION

Even with a high burden of serious illness in
lower-middle-income and low-income coun-
tries (Adhikari, Fowler, Bhagwanjee, &
Rubenfeld, 2010; Dondorp, Iyer, & Schultz,
2016), handling critically ill patients faces
serious challenges in these regions of the
world. The inadequate intensive care unit
(ICU) services that exist are often suffering

from a shortage of bed capacities, physicians,
and nurses with definite preparation in inten-
sive care, as well as material resources
(Baelani et al., 2011; Baker et al., 2013). This
often consequences in inadequate care linked
with elevated mortality rates and adverse
long-term (Diinser et al., 2008; Frikha et al.,
2005; Kwizera et al., 2016). Critical care
treatments in Libya is new and under-
developed medical field. While studies have

*Corresponding Author: Ahmed Atia ah.atia@uot.edu.ly , Department of Anesthesia and Intensive Care, Faculty of Medical Tech-
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https://doi.org/10.54172/mjsc.v34i3.241
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v34i3.241&amp;domain=pdf&amp;date_stamp=2008-08-14

Al-Mukhtar Journal of Sciences 34 (3): 175-180, 2019

reported comparable limitations in sufficient-
ly trained ICU staff and material resources as
stated in other resource-restricted situations
(Diinser et al., 2009; Jochberger et al., 2010),
a paucity of data on the capacity of ICU beds
and the burden of critical illness in Libya ex-
ist so far.

Knowing the availability of ICU beds and
their sufficiency in the country could be of
benefit to recognize and prioritize approaches
to enhance the care of critically ill patients in
Libya. In this study, we sought to statistically
compare the ICU capacity and the number of
ICU admissions between the two largest
Medical centers in the city of Tripoli, Libya.

MATERIALS AND METHODS

This is a retrospective observational study con-
ducted to observe ICU capacities and admis-
sions in a Medical intensive care unit (MICU)
and surgical intensive care unit (SICU) of two
governmental hospitals in Tripoli, Libya during
March 2018. This study was endorsed by the
committee of the faculty of Medical technolo-
gy, Tripoli University, Libya. ICUs capacity
and admissions were assessed and recorded in a
data collection sheet that includes; types of
ICU, number of available ICU beds, number of
available functional monitors, number of avail-
able functional mechanical ventilators, number
of patients admitted to the ICU, and number of

ICU nurses. Intensive care units (ICUs) are
specially equipped hospital units that provide
highly specialized care to patients who suffer
from serious injuries or illness. A multidisci-
plinary team (physicians, nurses, respiratory
therapists, pharmacists) trained to take care of
critically ill patients and provide continuous
observation and monitoring as well as special-
ized care. In the current study, we compared
the mentioned facilities in MICU and SICU in
the two selected hospitals. The comparison be-
tween MICU and SICU was made using excel
sheets.

RESULTS

Data from both ICUs in this study are shown
in figures 1 & 2 respectively. A total of 4
ICUs were included in this study. Of these, 2
ICUs (1 SICU and 1 MICU) were in Tripoli
Medical center [TMC], and the other two
ICUs (1 SICU and 1 MICU) were in Alkadra
hospital of Tripoli [AHT]. In TMC, MICU has
4 beds, 4 monitors, 3 mechanical ventilators
(MV), 5 patients admitted, and 13 nurses.
Whereas SICU occupied with 4 beds, 5 moni-
tors, 5 MV, 13 patients admitted, and 15 nurs-
es. On the other hand, MICU in AHT were
occupied with 4 beds, 4 monitors, 1 MV, 4
patients admitted, and 1 nurse while SICU had
3 beds, 3 monitors, 0 MV, 3 patients admitted,
and 1 nurse.

Data in center hospital of Tripoli

SICU

HNumber of ICU bed

HENumber of available

functional monitors

B Number of available
functional MV

B Number of admission to the

1CuU
HNumber of ICU nurse

18

24

Figure: (1). Comparison between MICU and SICU at CHT
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Our results in this study reported that the num-
ber of beds in MICU at AHT was 4 beds while
the number in MICU at TMC was 4 beds.
MICU at AHT had 4 monitors and 1 ventilator
compared to 4 monitors and 3 ventilators at
TMC . The admission number at TMC was
more than that for AHT (5 to 4 patients, respec-
tively). For the nursing staff, we found that the
number of nursing staff in the AHT was less
than that for the MICU at TMC (1, 13 respec-
tively). SICU data represented low facilities

compared to MICU. For SICU at AHT, the
number of admissions were high (3) compared
to the facilities (3, 2 monitors to ventilators),
and the nursing staff were insufficient to take
care of these patients (n=1). At TMC, the SICU
equipments were more likely to be sufficient
with the admission number. The numbers of
functional ventilators and monitors were 5 and
5, while the admission number was 13 with to-
tal care of 13 nurses.

16

14

12

10

Data in tripoli medical center
»

MICU

SICU

HNumber of ICU bed

HENumber of available
functional monitors

HENumber of available
functional MV

M Number of admission to the
ICU

13

HNumber of ICU nurse

13

15

Figure: (2). Comparison between MICU and SICU at TMC

When we compare between the MICU and
SICU at AHT, we found that the number of
beds for MICU were more than that for SICU,
and the number of surveillance devices were
more suitable for MICU than SICU while the-

number of ventilators was more suitable for
MICU than for SICU. Moreover, the number of
nursing staff for MICU and SICU was equal.
Instead, the facilities in MICU and SICU at
TMC were mostly equal (Figures 3 & 4).
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to the ICU
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mechanical ventilators
number of available functional
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Figure: (3). Comparison of MICU facilities between CHT and TMC
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Figure: (4). Comparison of SICU facilities between CHT and TMC

DISCUSSION

This study identified 4 ICUs within two hospi-
tals in the city of Tripoli, Libya. SICU data rep-
resent low facilities as compared to MICU. For
SICU at CHT, the number of admissions was
high (n=18) as compared to the facilities (3, 2
monitors to ventilators), but the nursing staff
was sufficient to take care of these patients
(n=24). These results could be attributed to a
relevant shortage of resources in Libyan ICU
services. Indeed, previous studies highlighted
substantial resource restrictions in ICUs of oth-
er settings (Diinser et al., 2009).

Our results clearly showed that in, Both ICUs,
there was a shortage in bed numbers. This
study in consistence with a study done in
Uganda, which reported a limited number of
ICU beds in as a whole - only one ICU bed for
every one million Ugandans or 0.1 ICU
beds/100,000. This also compares poorly with
South Africa (8.9/100,000), Sri Lanka (1.6/
100,000), and the United States of America
(20/100,000) (Adhikari et al., 2010; Dubowitz,
Detlefs, & McQueen, 2010; Hodges et al.,
2007).

Limitations of this study include its retrospec-
tive nature with the consequence that it could
not provide the same level of evidence as a
prospective survey. Furthermore, due to the
concise format of medical records, only limited
data could be retrieved for this audit.

More detailed data may have allowed for a pre-
cious examination of ICU facilities and other
variables associated with admission. It is hoped
that advances in health information technology
in low-income countries will result in improved
reporting ability in the future.

CONCLUSION

Critical care remains an ignored zone of health
care system in this setting. A large number of
patients with possibly treatable situations are
still not having access to such services. Addi-
tional prospective study to evaluate the re-
sources is required to design suitable units in
such settings, and the influence on morbidity
and mortality, particularly for the most com-
mon situations is worth.
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Abstract: The aim of this study was to isolate and identify dermatomycosis causing dermatophysis
in Al-Bayda, Libya. In this study 253 cases of skin infection were collected from the dermatology
unit at EL- Thoura hospital in Al-Bayda, Libya. These cases clinically diagnosed as superficial
mycosis ,130 ( 51.4%) were isolated from males and 123 ( 48.6% ) were females. These cases
were classified into 5 groups according to age (1-10, 11-20, 21-31, 31-40 and above 40 year). Our
results showed that young ages were more liable to infection than adult. The cases involved in this
investigation represented different occupations. The highest incidence was recorded between school
children 40.3 %, followed by workers, farmers and others 29.2%, house wives 17.8% while it was
12.6% among children less than 5 years. Concerning the clinical and mycological finding, it was
noticed that 74 (63.8%) cases gave positive culture while the remaining cases were negative. Scalp
infection was the most common clinical finding, in this study Tinea capitis was the most frequent
42.8% cases, Microsporum canis and Trich ophyton violaceum were the most common fungi iso-
lated. Tinea corporis and Tinea cruris were diagnosed clinically in 68 (26.8%) cases, 24.4% were
from Tinea corporis while the fungus isolated were Microsporum canis 41% , Epidermophyton
floccosum 14% and Tinea cruris with incidence of 0.8% in which Trichophyton tonsurans was the
only fungus isolated . Onychomycosis and Tinea pedis were seen in 3.4% and the most important
isolated agents were Epidermophyton floccosum 50%, followed by Microsporum canis and Tri-
chophyton rubrum 25% for each. This study demonstrates that the prevalence of dermatophytoses
in Al-Bayda cit, was high (47%), and was more common in males than females. The present study
has also indicated that tinea capitis was the dominant (43%).

Keywords: Dermatophytosis, Tinea, Prevalence, Microsporum ,Trichophyton , Epidermophyton
& Alabi, 2006). The excessive use of immuno-
suppressive drugs for controlling as well as
non-infectious conditions allow these fungi to
assume greater significance.

INTRODUCION

In developing countries the prevalence of der-
matophytosis has been reported by many au-
thors, including (Carrillo-Munoz et al., 2008;
Ghannoum et al., 2003). The disease is mani-

The infection by dermatophytes is facelifted by
excretion of the enzyme keratinase that de-

fested as infection of keratinized tissues such as
the epidermis of the skin, hair or nails, and is
caused by dermatophytes. It can affect males
and females regardless of age.The most im-
portant fungal genera implicated in superficial
mycoses are Epidermophyton, Microsporum,
and Trichophyton (Ameen, 2010; Popoola, Ojo,

grades keratin in superficial skin tissues. Thus,
their infections are generally cutaneous and
restricted to the non-living layers of the skin.
Dermatophytes lack the ability to invade deep-
er tissues or organs of the host. In chronic con-
ditions, however, these fungi may invade deep-
er tissues, particularly in concurrent infections
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with other organisms. Because of their ring-like
appearance, typical infections by dermato-
phytes are generally called ringworm infec-
tions, or sometimes called ‘tinea infections’
which are named according to the location of
the lesions on the body ( e.g. tinea capitis, tinea
corporis, Tinea pedis, Tinea cruris, Tinea un-
guium, Tinea manuum, and Tinea barbae) .
Tinea infections are ubiquitous, but they are
more common in tropical regions and may
reach epidemic proportions in places with
higher humidity, over-population, and poor hy-
gienic living conditions (Popoola et al., 2006;
Weitzman & Summerbell, 1995).

In Libya, the hot and humid climate makes
dermatophytosis a very common cause of su-
perficial fungal infections of the skin.
(Malhotra, Garg, Kanwar, & Nagrajan, 1979)
However, it is difficult to reliably ascertain the
overall incidence and prevalence of these infec-
tions, as studies of one region of the country
may not represent the overall disease pattern.
Furthermore, incidence and prevalence figures
may only be representative of the population
sampled, which may have associated risk fac-
tors for infection. Identification of the causative
agents may give valuable clues to the risk fac-
tors and epidemiological trends, in Libya few
studies were conducted on the aetiology of su-
perficial fungal infections. Tinea capitis (ring-
worm of the scalp) is the most common fungal
infection in children, more than 90% of the in-
fections are caused by Trichophyton tonsurans,
and less than 5% are caused by Microsporum
species (Andrews & Burns, 2008). Tinea cor-
poris infections usually appear on the trunk,
limbs, and occasionally the face in the form of
annular, scaly patches or plaque with raised,
scaling border and central clearing (Weitzman
& Summerbell, 1995).T. rubrum is the most
common cause worldwide (Andrews & Burns,
2008).Tinea corporis is more commonly caused
by T. tonsurans and other causative dermato-
phytes including M. audouinii, T. men-
tagrophytes, T. verrucosum, and E. floccosum
(Denk, 2007). Tinea cruris infects the groin,

perianal, and perineal areas particularly in ado-
lescent, young adult men, and in post-pubertal
females, and 7. rubrum (Chakrabarti, Sharma,
& Chander, 1992) is the most common causa-
tive agent followed by E. floccosum .Tinea
manuum appears as diffuse dry scaling lesions
with accentuation of the flexural creases of the
palms of the hands, and 7. rubrum is the com-
monest infecting agent (Degreef, 2008).Tinea
pedis usually appears in the interdigital clefts,
sometimes spreading to the soles, and is due to
three different fungal species, T. rubrum T.
mentagrophytes and E. floccosum Tinea un-
guium (Onychomycosis) is a fungal infection
of the nail caused mainly by 7. rubrum and T.
mentagrophytesvar interdigitale (Svejgaard &
Nilsson, 2004).

MATERIALS AND METHODS

Sample Collection: 253 clinical samples were
collected from patients visiting the Dermatolo-
gy Department of EL- thoura hospital in Al-
Bayda, Libya, 130 of which were isolated from
males and 123 from females. Before collecting
the sample, the infected area was cleaned with
70% ethanol (Martin & Kobayashi, 1993). The
skin and fingernail samples were obtained by
scraping the lesion with a sterile blade, and
broken hairs were obtained from the margin of
scalp lesion with forceps and transferred to
sterile folded papers. The papers were appro-
priately labeled with the age, sex, date of col-
lection, code of a patient, and location of infec-
tion and were examined in the Microbiology
Laboratory of the Dermatology Department of
EL- thoura hospital in Al-Bayda.

Direct microscopical examination: A portion
of each sample was mounted in a drop of an
aqueous solution of 10 -20 %( w/v) potassium
hydroxide (KOH) on a clean microscopic slide.
After 5 minutes of mounting, the preparation
was examined under low (x10) and high (x40)
power magnification for the presence of fungal
elements (e.g. arthrospores, septate hyphae,
spores ) (Fig .1)
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Figure (1). (a,b,c):
clements (a) Arthrospores (b) Septat hyphe (c) Spores

Isolation of causative fungi : The remaining
portion of each clinical sample was cultured
irrespective of the negative or positive direct
microscopic examination results onto plates of
Sabouraud's dextrose agar containing chloram-
phenicol with and without cycloheximide (Ox-
oid, Basingstoke, England) which were pre-
pared according to the manufacture's instruc-
tion.(GEO, 1999). All inoculated plates were
then incubated at an inverted position for 2—4
weeks at 25-30°C aerobically. Culture plates
were examined twice a week for any fungal
growth. (Gameel & ALsenosy, 1996). Colonies
suspected of dermatophytes were sub-cultured
onto Sabouraud's dextrose agar of chloram-
phenicol cycloheximide for the production of
spores.

Identification of the isolated dermatophytes

Cultures of dermatophytes were identified by
examining macroscopic and microscopic char-
acteristics of their colonies. For this purpose,
texture, rate of growth, topography, and pig-
mentation of the front and the reverse side of
the culture were employed for the macroscopic
identification, front and the reverse side of the
culture were used for the macroscopic identifi-
cation. Microscopic identification of mold iso-

examined under low (x10) and high (x40) power magnification for the presence of fungal

lates was performed by placing pieces of a col-
ony from SDA and/or DMT to clean micro-
scopic slides and stained with blue lactophenol
cotton. After placing a cover slip, each prepara-
tion was observed microscopically to distin-
guish between dermatophytes causing disease
(Microsporum, Trichophyton, Epidermophy-
ton) (Fig. 2).

c}. Macroconidia of Epidermepinvio

Figure (2). (a, b, ¢): Microscopical examination of
cultures to distinguish between dermatophytes causing
disease, (a) Microsporum,(b) Trichophyton, (c) Epider-
mophyton.
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RESULTS

In the present study, a total of 253 clinical
samples were collected from suspected cases of
dermatophytosis from the dermatology unit at
EL-Thoura hospital in Al-Bayda, Libya, of
which 130 (51.4%) were males and 123
(48.6%) were females. The ages of study sub-
jects ranged from 1 year to above 41 years.

The details regarding clinical manifestation and

sex of study subjects are given in Table 1,
which explains the relationship between age,
sex, and incidence of the disease.

The prevalence of dermatophyte infection has
variable frequencies with respect to the age and
gender grouping of participants. The highest
prevalence was seen in age group 1-10 years,
with a rate of injury of 34.4%. The least was in
age group 11-20 years (24.1%) and was more
in females than males.

Table (1). Shows the relationship between the Age, Sex, and rate of injury dermatophytosis.

Sex The total Percent-
Age Females Males number age%
% Number % Number

1-10 Years 24.4% 30 43.8 % 57 87 34.4 %
11-20 Years 26 % 32 22.3% 29 61 24.1%
21-30 Years 22.1% 27 16.2% 21 48 18.9%
31-40 Years 15.4% 19 7.7 % 10 29 11.5%
above 41 years 12.2% 15 10 % 13 28 11.1%
The total 100% 123 100% 130 253 100%

Table: (2) shows the relationship between dif-
ferent occupations and the incidence of the dis-
ease. The highest incidence was recorded be-
tween school children which were 102 cases
(40.3 %) followed by workers, farmers, and
others (74 cases) (29.2%), then housewives 45
cases (17.8%).

Table (2). Shows the relationship between different oc-
cupations and incidence of the disease.

=} s} w o

=~ 8 a S e ®) b

£8 53 z g Z =

88 =3 = z = =3 g

— I~ —_ w o —_

- 2 5 g S g
253 74 45 102 32 Number
100% 292% 17.8%  403% 12.6% L cieent
age%

From the 253 clinical samples that were col-
lected, 197 (77.9%) had fungal elements as
seen under microscopic examination (KOH +),
56 (22.1%) were (KOH -), while 119 (47%)
clinical samples were culture positive.

Several species of dermatophytes were isolated

in the present study. The predominant patho-
gens were M. canis (35.3%), which was re
sponsible for 22 cases of tinea capitis, 13 cases
of tinea corporis, 5 cases of tinea manuum, and
1 for each of tinea barbae and tinea pedis. M.
canis was followed by T. violaceum (21%),
which was responsible for 20 cases of tinea
capitis, 3 cases of tinea corporis, and 1 for each
of tinea barbae and tinea unguium. 7. rubrum
(20 2%) was isolated from 16 cases of tinea
unguium.

T. verrucosum was isolated from 8.4% cases of
tinea capitis, 2 cases of tinea corporis and tinea
unguium, and 1 case of tinea manuum.

E. floccosum (6.7%) was isolated from 4 cases
of tinea corporis, 2 cases of tinea pedis, and 1
case for each of tinea unguium and tinea
manuum.

T. mentagrophytes (3.4%) was responsible
for 2 cases of tinea corporis, 11 cases for each
of tinea unguium and tinea barbae, whereas 7.
schoenleinii and T. tonsurans were the least
common (2.5%) for both. (see table 3, and fig.
3.4).
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Table (3). Shows the types of dermatophytes isolated
and their rates of spread in the present study.

NO Types of dermatophytes Number Pergent—
isolated age%

1 Microsporum . canis 42 353 %

2 Trichophyton. violaceum 25 21 %

3 Trichophyton. rubrum 24 20.2%

4 Trichophyton. verru- 10 8.4%
cosum

5 Epidermophyton. floc- 8 6.7 %
cosum

6 Trichophyton. menta- 4 340,
grorphytes

7 T r.zc.hophyton. schoen- 3 250,
leinil

8 Trichophton. tonsurans 3 25%

The total 119 100 %

Figure (3). Species of dermatophytes were isolated in
the present study of the predominant pathogens, M. ca-

nis, Trichophyton. rbrum, T. violaceum, T. verrucosum.

Figure (4). Species of isolated dermatophytes which
were the least common, 7. mentagrorphytes Epi. floc-
cosum, T. tonsurans, T. schoenleinil.

DISCUSSION

Dermatophytosis infections are more preva-
lent in the developing world. The present
study attempted to determine the dermato-
phytosis infections and identify dermato-
phytes causing disease in (Al-Bayda) Libya.
Of the 253 clinical samples collected
from the dermatology unite at EL- Thoura
hospital in Al-Bayda, Libya, 130 ( 51.4%) of
the samples were isolated from males and
123 (48.6% ) from females.

The present study showed that the age
group 1-10 years was more sensitive to der-
matophytes infections than other age groups.
Infection was more common in males
(43.8%), while in females it was 24.4%.
Similar results were reported by earlier re-
searches (Ellabib & Khalifa, 2001; Falahati,
Akhlaghi, Lari, & Alaghehbandan, 2003;
Simpanya, 1989). This could be due to poor
awareness about hygiene and increased sus-
ceptibility to the dermatophyte at a younger
age, or because of lower sebaceous gland se-
cretion which may have an inhibitory effect
on dermatophyte infection in older age.
Dermatophytes were detected in 197 (77.9%)
samples by KOH wet mount, and 119 (47%)
samples were culture positive for dermato-
phytes. This is similar to what was reported
by (Svejgaard & Nilsson, 2004 ; Fralco et
al., 1991).

Of the total number of 119 dermatophytes
isolates in the present study, M. canis was
the predominant dermatophyte (35.3%) iden-
tified, followed by 7. violaceum (21%), T.
rubrum (20 .2%), T. verrucosum (8.4%),
and T. mentagrophytes (3.4%). Similar re-
sults were reported by earlier researches .
However, this finding is contrary to the ob-
servations by others in which a reverse trend
has been reported (Al-Sogair, Al-Humaidan,
& Moawad, 1989; Falahati et al., 2003;
Shtayeh & Arda, 1985).

T. schoenleinii and T. tonsurans were in-
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volved only in 2.5% of the cases. This is sim-
ilar to the finding by (Ellabib & Khalifa,
2001). Among Trichophyton species, T. vio-
laceum accounted for 21% of the total iso-
lates, and our finding was compatible with
studies carried out in several other African
countries (Gargoom, Elyazachi, Al - Ani, &
Duweb, 2000; Lange, Nowicki,
Baranska - Rybak, & Bykowska, 2004), and
several Asian countries (Ali - Shtayeh,
Salameh, Abu - Ghdeib, Jamous, & Khraim,
2002; Hussain, Aman, Haroon, Jahangir, &
Nagi, 1994).

T. violaceum has been reported as one of the
endemic dermatophytes in the horn of Africa
and Asia (Ameen, 2010). Although we have
no explanation for the small number of cases
of T. schoenleinii and T. tonsurans as domi-
nant dermatophytes in the present study as
opposed to previous studies in East Africa,
the heterogeneity in the distribution of der-
matophytosis, their etiologic agents, and the
predominating clinical manifestation patterns
in different parts of the world have been at-
tributed to factors of geographic location,
climate, overcrowding, health care, immigra-
tion, environmental hygiene culture, and so-
cioeconomic conditions as has been postulat-
ed by (Havlickova, Czaika, & Friedrich,
2008).

Ep floccosum (6.7%) was present in more
cases of tinea pedis, this was similar to the
findings of (Ellabib & Khalifa, 2001). Spe-
cies identification of tinea capitis showed that
M. canis (22 cases; 43%) was the most
common dermatophyte, followed by 7. vio-
laceum (20 cases; 39.2%), T. verrucosum (5
cases; 10%), T. rubrum (2 cases; 4%), then T.
schoenleinii (2 cases; 4%).

These results converged with (Zaini &
Ghagari, 1989) who reported 45.6% for tinea
capitis, and with (Gargoom et al., 2000) who
reported 45% for tinea capitis, but are higher
than the results of (Amer, Taha, Vet, Zeinab

Tosson, & El - Carf, 1981) who reported
36%, and (Shtayeh & Arda, 1985) who re-
ported 38.7 % .Tinea corporis was the second
most frequent infection in the study region
with an incidence of 24.4%. The infection is
mainly caused by M. canis, followed by Ep.
floccosum, T. violaceum, and T. rubrum.
Similar results were reported by (Ellabib &
Khalifa, 2001; Karmakar, Kalla, Joshi, &
Karmakar, 1995), but differed from (Amer et
al., 1981).

Tinea unguium was the third most common
infection (16.8%). Tinea unguium might re-
sult from wearing socks and shoes for a long
period providing damp conditions, especially
in inter-digital spaces. The infection is main-
ly caused by T. rubrum (80% of the cases),
followed by T. verrucosum (10%), Ep. floc-
cosum (5%), and T. violaceum (5%) which
was more common in females than males.
Similar results were reported by (Khafagy,
Taha, & El-Gothamy, 1998) who reported
that tinea unguium (15.6 %) was mainly
caused by 7. rubrum. These results differed
with (Shibaki & Shibaki, 2003) who found
that tinea unguium was 20.7 %.

The study indicated a low tinea cruris (0.8
%), only caused by 7. tonsurans. This result
was different from (Singh & Beena, 2003)
who reported that the infection rate of tinea
cruris was 12%, caused by T. rubrum. (Omar,
2004) found that tinea cruris was 83.9%,
mainly caused by 7. rubrum and Ep. floc-
cosum.

In the present study, as opposed to previous
studies, the heterogeneity in the distribution
of dermatophytosis, their etiologic agents,
and the predominating clinical manifestation
patterns in different parts of the world have
been attributed to factors of geographic loca-
tion, climate, overcrowding, health care, im-
migration, environmental hygiene culture,
and socioeconomic conditions . These varia-
tions confirm that the etiologic agents may
differ in relation to dermatophyte host prefer-
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ence, occupation, and cultural habits with re-
spect to gender and age of the studied popu-
lation. Living with domestic animals or farm-
ing exposes individuals to zoophilic derma-
tophytes.

CONCLUSION

This study demonstrates that the dermato-
phytes isolated belonged to 8 species. M. ca-
nis (35.3%) was the most common pathogen
in the study samples, whereas 7. schoenleinii
and 7. tonsurans were the least common

(2.5%).
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Abstract: The risks of dyslipidemia and cardiovascular diseases are well known to be in-
creased in diabetic patients. Moreover, the therapeutic response of fenofibrate drug on blood
serum lipid is also known. However, previous studies did not compare the outcomes of feno-
fibrate on blood serum levels in patients with type II diabetes mellitus with non-diabetic pa-
tients. The purpose of this study was to analyze the outcomes of fenofibrate on blood serum
lipid profiles in hyperlipidemic patients with type II diabetes mellitus compared to hyper-
lipidemic patients without diabetes mellitus. This study was conducted on 40 type II diabetic
patients and 30 non-diabetic patients. Their ages varied 30-55 years and all of them were hy-
perlipidemic. Blood serum lipid levels were measured before and once treatment at 1, 2, and 4
months. It was found that the levels of S. Total sterol and S. LDL-C were less in diabetic pa-
tients than in non-diabetic patients once they were exploited the different doses of fenofibrate,
whereas the changes in S. HDL-C and S. triglyceride were nearly similar in each. Further-
more, it was noticed that just about the same responses of S. Total sterol and S. LDL-C reduc-
tion were achieved in diabetic patients once they were using a higher dose than that used for
non-diabetic patients. Thus, higher doses of fenofibrate are required to reduce blood serum li-
pid levels in diabetic patients as compared to non-diabetic patients.
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INTRODUCTION

The increased risk of cardiovascular events in
diabetic patients is well established (Hirano
et al., 2004). Recent studies demonstrated
that diabetic patients, while not having a pre-
vious coronary artery disease (CAD), had a
more or less similar risk of acute coronary
syndrome as non-diabetic patients with prior
CAD (Hirano et al., 2004; Ikejiri et al.,
2004). Several incontestable CAD patients
with diabetes mellitus have higher mortality
following myocardial infarction than their
non-diabetic counterparts (Austin, Breslow,
Hennekens, Buring, & Willett, 1988; Ikejiri
et al., 2004). Though at higher risk for future
cardiovascular events, patients with CAD and
diabetes are probably as those who do not

have diabetes to profit from Fenofibrate as a
lipid-lowering treatment. Several large trials
are consistent in their findings with which
CAD patients with diabetes experienced re-
ductions in relative risk with medical treat-
ment of comparable magnitude to the danger
reductions for CAD patients while not having
diabetes (Keating & Ormrod, 2002; Sever et
al., 2001). The results from alternative stud-
ies demonstrated the advantages of medical
treatment to scale back the danger of vessel
events compared with placebo in type II dia-
betic patient (Elisaf, 2002; Parhofer,
Laubach, & Barrett, 2003). Given their ele-
vated risk and similar lipid management
goals, one would expect CAD patients with
diabetes to be treated less sharply than those
non-diabetic patients. However, CAD pa-
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tients, in general, still receive optimum lipid
management. Patients with diabetes could
also be comparatively under-treated com-
pared with those non-diabetic patients
(Daniel, 2011; Goldberg et al., 1998). Feno-
fibrate is extremely effective in lowering
body fluid lipid concentrations and prevent-
ing ischemic cardiovascular disease (IHD).
However, we tend to not understand by what
quantity fenofibrate at completely different
doses affects body fluid lipid concentrations
in diabetic patients as compared with non-
diabetic hyperlipidemic patients.

The aim of this study was to quantify the
consequences of various doses of Fenofibrate
on body fluid lipid concentrations in hyper-
lipidemic patients with type II diabetes melli-
tus as compared with hyperlipidemic non-
diabetic patients.

MATERIALS AND METHODS

This study was conducted in the Diabetic
Clinic in El-beida city, Libya from August
2017 to November 2017 on forty (40) type II
diabetic patients (20 males & 20 females;
mean age 45.5 = 9), and thirty (30) non-
diabetic patients (15 males & 15 females;
mean age 50 + 8.6) whom fast blood serum
lipid concentrations (S. Cholesterol, S. HDL-
C, S. LDL-C & S. TG) were measured as a
baseline, and every one of them were having
hyperlipoidaemia. Lipid profiles were meas-
ured by the exploitation “Spinreact” enzy-
matic colorimetric test (Sever et al., 2001).

Diabetic patients were divided into two sub-
groups which had been administered 120mg
and 160mg fenofibrate daily, whereas non-
diabetic patients were divided into two sub-
groups that had been administered 120mg
and 160mg fenofibrate daily, respectively.
Each patient completed a 4-month follow-up
period within which blood serum lipids were
measured on 1, 2, and 4 months of treatment.
All Diabetic patients were on treatment with
oral hypoglycemic agents; 5 patients out of
40 (15%) were on glibenclamide 5 mg treat-
ment, 10 patients (32.5%) were on metfor-

min, whereas, 18 patients (53.5%) were on
glibenclamide and metformin as a combina-
tion drug.

RESULTS

The percentages of changes in blood serum
lipid concentrations in diabetic and non-
diabetic patients when treated with complete-
ly different doses of fenofibrate are shown in
Tables 1 to 4 and Figures 1 to 3. It is clear
from Table 1 and Fig.1 that there were vital
variations between the changes in blood se-
rum cholesterol concentrations in diabetic
and non-diabetic patients once they were
treated with identical doses of fenofibrate
drug. Meanwhile, it was detected that the
changes in S. cholesterol concentrations in
diabetics treated with 160mg fenofibrate
were close to the changes observed in non-
diabetics after they were treated with 120mg
fenofibrate. The same observations were also
applied to a large extent on the changes of S.
LDL-C concentrations shown in Table 2 and
Fig. 2.

In that, there were vital differences between
the changes of S. LDL-C concentrations in
diabetic and non-diabetic patients after they
were treated with the same doses of feno-
fibrate. Meanwhile, diabetic patients respond-
ing to the same degree of S. LDL-C concen-
tration changes thereupon of non-diabetics
after they were treated with higher doses used
for non-diabetics. Relating to the Changes in
S. HDL-C concentrations that are shown in
Table 3 & Fig 2, it was discovered that they
were slightly higher in non-diabetics than in
diabetic patients’ exploitation of the same
doses of treatment without significant differ-
ences. However, the Changes in S. triglycer-
ide concentrations were close to being similar
in diabetic and non-diabetic patients’ exploi-
tation of the same doses of treatment as
shown in Table 4; Fig 3.
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Table (1). Percentage of serum level of cholesterol
reduction after treatment with Fenofibrate *

Non-Diabetic pa- Type Il Diabetic pa-

Time

Period tients tients

1od 0 160 120 160

1 30.4% +  49.5%+9 50.9%= 46.5% =+
Month 5.5 .5 5.6 2.9
2 22.5% £ 33.7%+  38.9% 30.9%=*
Month 8.5 8.2 +5.4 5.4
4 12.9% £ 20.9%+  22.9%= 25.4%=%
Month 9.2 10.5 10.1 8.2

Table (2). Percentage of serum level of LDL Choles-
terol reduction after treatment with Fenofibrate*

Non-Diabetic pa-  Type II Diabetic

Time . .
. tients patients
Period
120 160 120 160
1 Month 65.4%+ 68.9% 69.3% 65.9%=
32 +3.5 +3.2 3.5
2 Month 45.4%+  352% 44.3% 39.9%=*
7.5 +10.1 <+£5.6 7.8
4 Month 30.2%+  28.8% 32.1% 22.2%=
8.6 +10.5 <+£5.5 10.6

Table (3). Percentage of serum level of HDL-
Cholesterol elevation after treatment with Feno-
fibrate *

Non-Diabetic pa-  Type II Diabetic pa-

Time

Period tients tients

ot M0 160 120 160

1 39%+  6.1%: 3.9%: 51%+1.8
Month 2.8 25 1.8

2 10.1%=  8.9%%  5.6%=  4.9%+3.2
Month 2.5 2.9 3.6

4 11.3%  12.1%=  8.9%=  11.1%= 6.1
Month 4.5 4.8 38

Table 4: Percentage of serum level of triglyceride
reduction after treatment with Fenofibrate *

Time Non-Diabetic pa- Type II Diabetic
Period tients patients
120 60 120 60

452% = 452% = 449% = 50.9% + 48.9%=
3.6 3.6 4.5 2.7 4.4
33.7% £ 33.7% £ 31.5%+= 44.3% = 35.9%=*
7.5 7.5 8.5 7.5 9.8
24.9% + 24.9% £ 20.1%*= 22.1% = 27.2%*
9.5% 9.5% 10.5 9.5 10.8

All data were presented as Mean + Standard

Deviations. Student’s t-test (P<0.05) were
considered as significant.  Cholesterol;
HDL-C High-density lipoprotein cholesterol;
LDL-C Low-density lipoprotein cholesterol;
TG Triglyceride.
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Figure 1: Line chart that represents the percentage of
serum level of Cholesterol after fenofibrate treatment
in Diabetic and Non-Diabetic patients
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Figure 2: Line chart that represents the percentage of
serum level of low-density lipoprotein after feno-
fibrate treatment on Diabetic and Non-Diabetic pa-
tients.
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Figure 3: Line chart that represents the percentage of
serum of HDL-cholesterol after fenofibrate treatment
in Diabetic and Non-Diabetic patients.

DISCUSSION

This study provides evidence that the re-
sponse of lipid profiles to fenofibrate in dia-
betic patients differs from that in non-
diabetics, during which the changes in S.
Cholesterol and S. LDL-Cholesterol were
less in diabetic patients than in non-diabetic
patients once using the same doses of feno-
fibrate. Moreover, it is noticed that almost
the same changes were achieved in diabetic
patients once they were using higher doses
that are used for non-diabetic patients. Be-
sides, another trial was done by Law et al,
showed that the reductions in cholesterol in
non-diabetic patients were (40%) with feno-
fibrate, 120 mg per day (Investigators, 2001).
After treatment, lipid levels for diabetic pa-
tients have improved less quickly than those
for non-diabetic patients.(Massing et al.,
2003), stated that mean non-HDL-C levels
are already higher among patients with diabe-
tes and did not decline as quickly for this
group, which increases the gap between them
and patients without diabetes (Rubins et al.,
2002).

Although the mean concentration of choles-
terol in diabetic patients is not considerably
totally different from that in people without
diabetes, qualitative changes in cholesterol
could also be present. Diabetic patients tend
to possess a better proportion of LDL parti-
cles that are smaller and denser (Yoshino,
Hirano, & Kazumi, 2002), additional liable to
chemical reaction, and should thereby in-
crease the danger of vessel events (Elkeles et
al., 1998), and may conjointly justify the dif-
ference in fenofibrate between diabetic and
non-diabetic patients.

The changes in S. HDL-Cholesterol in each
of diabetic and non-diabetic patients were
nearly similar in spite of the less rapid im-
provement in diabetics. Nonetheless, they did
not reach what was achieved by alternative
reports like that found by Kothari et al, 2002.
that stated HDL-cholesterol enlarged consid-
erably (19%) after four weeks of fenofibrate
therapy (120mg/day) (Keating & Ormrod,
2002). That distinction could also be as a re-
sult of that our patients were less likely to do
exercise to support HDL-C elevation. Like-
wise, the changes in S. triglyceride were also
similar in each diabetic and non-diabetic pa-
tients which was less than what was reported
by Klaus et al, that fast lipids were reduced
by (45%) after four weeks of Fenofibrate
medical care (120 mg/day) (Kothari et al.,
2002). Besides, once reviewing literatures;
there is no familiar drug-drug interaction be-
tween fenofibrate and oral hypoglycaemic
agents (Westphal, Dierkes, & Luley, 2001) to
be chargeable for that difference in response
between diabetic and non-diabetic patients.

CONCLUSION
The higher doses of fenofibrate were required
to reduce blood serum lipid levels in diabetic
patients as compared to non-diabetic patients.
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Abstract: Wadi Al Kuf Catchment Area WKCA is one of the largest watershed basins on Al
Jabal al Akhdar Cyrenaica anticlinorium, the area is more than 960Km2, and considers as a
semi-wet basin. This basin highly affected with lineaments geological features just like mor-
phometric and tectonics types including fissures, fault systems and joints set systems in the
highly karst lime stones of Al Jabal al Akhdar group lithological formations. These linea-
ments phenomena were measured and extracted from the radar images of digital terrain model
of 30 meters space grid, and the hyper spectral Landsat 8 of 15 meters pixel resolution, they
were processed and interpreted by several geospatial geomatics and geological software. The
direction orientation and the rock density of these fissures, fractures, joints set systems, faults
and the morphometric dendritic drainage pattern had been measured and illustrated from the
rose diagram analysis and the geological map. The main stream of this catchment area WKCA
is the 6th order and mainly parallel to the main trend direction with the first escarpment circu-
lar fault at the major orogeny tectonic fault of Al Jabal al Akhdar uplift, and these lineaments
features is averaged 58.30 with the azimuth degree along the main stream. The drainage den-
sity, lineaments density analysis and distribution of the WKCA have been classified as low
lineaments rock fractures in the eastern boundary of the basin, moderate lineaments rock fis-
sures in the middle of the basin and high density of rock fracture in the western and northern
boundary of the basin, these had reflected the deep percolations and infiltrations to the ground
water bearing aquifer in the WKCA through the secondary and the tertiary porosity of the hy-
drological karst system.

Keywords: Morphometric, Tectonic, Lineaments, Lineaments Density, Geospatial, DTM,
Rose Diagram, Hydrology, Escarpments, Deep Percolation.

INTRODUCTION

WadiAl Kuf Catchment area (WKCA) is lo-
cated in Cyrenaica north east of Libya, at the
middle of the northern flank of Al Jabal al
Akhdar between longitude 22° 00’ 24” E, lat-
itude 32° 46’ 25” N, and longitude 21° 24’
03” E and 32°47° 09”N with elevation 870 m
to 0 m above main sea level, with total area
about 959.26 Km? and perimeter 222.26 km
after (Ammar,2018) Figure. (1), WKCA is
mainly covered and partially covered with
the most of 90% of Libyan flora, this vegeta-

tion cover is like the following maquis shrub-
land, Juniperus phoenicea, Cedrus atlantica
(cultivated), Pistacia lentiscus, Arbutus
pavarii, Olea europaea, Myrtus communis,
Quercus coccifera and some groves of Cu-
pressus sempervirens,(Meith, 1989). but un-
fortunately, in the last two decade this vege-
tation cover had deteriorated and became
vulnerable and fragile by the human impacts’
degradation and the misused activates.

*Corresponding Author: Ammar A Ammar ammar@email.com , CEO. Geoplan Company, Geomatics Engineering, Shahat, Libya.
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Fig1. Location Map of Wadi Alkuf Catchment Area With Other Basins

The weather distinguished as the Mediterrane-
an climate according to Koppen climate classi-
fication (Lohmann et al., 1993), the average
precipitation between 450 and700 mm per year
(Cheblak& Ammar,2014).WKCA is one of the
importantprovincesin Al Jabal al Akhdar anti-
clinorium it passed through 17 ruler settlements
area, villages and cities like southern part of
Albida, southern part of Shahat city, Fig-
ure.l.Tectonically the WKCA laid between
shoreline, the first escarpment and end of the
second escarpment of Al Jabal al Akhdar. This
part of Al Jabal al Akhdar anticlinorium eco-
nomically unique for the precipitation rain fall,
runoff ground water recharges, by these kinds
of studies it could help for sustainable devel-
opment of this part of Al Jabal al Akhdar. This
study used the geospatial information sciences
techniques to calculate both the type of the lin-
eaments features morphometric like Wadi seg-
mented and stream orders and the tectonic line-
aments like fissures, faults, joints systems and
analyze to find the relationship between these
lineaments’ components and the water move-
ment transport directions.

Geology and Tectonic Activities: WKCA is
the main important part of Cyrenaica anticlino-
rium sitting between first and second escarp-
ment of the Mediterranean costal promontory .
The Cyrenaica promontory was formed tecton-
ically and evolved as inversed anticlinorium
represents a dextral constructional duplex fa-
luts. These areas are bounded by the northern
flank of Cyrenaica and the southern flank of
Cyrenaica dextral wrench Fault Systems figure.
2, (Anketell, 1996) The eastern part of the Cyr-
enaica Fault System, at the boundary between
the Al Jabal al Akhdar inversion anticlinorium
and the Cyrenaica Platform, shows one of the
few places which exhibit evidence of an en
echelon shearing attributed to a right lateral
wrenching along the fault. This shear system,
however, inactive to westward against the main
body of the Al Jabal al Akhdar inversion struc-
ture. It was noted that the “present-day Wa-
dies” in this area run in a general W-E direction
parallel to the Cyrenaica Fault System,
(Anketell, 1996). The other types of fault sys-
tem had other trend orientations This fact found
during the interpretation of the satellite image
and the morphometric phenomenon of the
WKCA. Where is the main trend of the Al Kuf
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basin is mainly west —East direction parallel to
the main circular fault the of the first escarp-
ment Figure.2. and the joints systems mainly
45" to 60° -degree azimuth direction to the main

\ The Mediterranean Ridge

Cyrenaica
Dextral

Pull-apart \
y\\(Dilationl) Basin

Fig (2). Main fault zones of the Cyrenaica (ANKETELL
1996) HUGUEN & MASCLE 2001).

fault and other fault systems of the WadiAl Kuf
and its tributaries evolved genesis. According
to the geological map of Albyda sheet NI34-15
(Rohlich, 1974), the WKCA isfully covered
with tertiary rocks formation of Al Jabal al
Akhdar group the lithology description with
main four rock formations started from north-
ern part of the WKCA to the southern part of
the basin,

Darnah Formation: (Rohlich, 1974) Eocene
epoch serious, Lutetian-Priabonian stage age,
the formation consists of a basal bed of hard,
massive, fine-grained, creamy grey limestone,
which contains Nummulites gizhensis, fol-
lowed upward by light grey, medium-grained,
nummulitic limestones with intercalations of
dolomitic limestones. The upper part contains
reefal facies (coralgal and coralline limestones)
with Nummulites sp., which alternates with
grey, nummulitic limestones. After (El Hawat
& Abdulsamad, 2004). This formation appears

and fully cover of the study area up to the first
escarpment and can find it also in the wadi’s
sides, figure. 3.

Al Bayda Formation: (Rohlich, 1974) Epoch
serious Oligocene, Lower Oligocene, Rupelian
stage time. The Algal Limestone member of Al
Bayda formation (Kleinsmiede & Van Den
Berg, 1968), It is composed of thick-bedded or
massive, white and yellowish, fossiliferous,
medium-grained to microcrystalline, algal cal-
carenites and calcirudites, which get harder
near the top of the sequence due to the presence
of corals. Coralline red algae, which are fre-
quent throughout the member, form crusts as
well as algal rhodoliths, the formation is rich in
microfossils (e.g. Nummulites intermedium, N.
vascus, N. cf. fichteli, N. ex. gr. hantkeni, N.
incrassatus, N. bouillei, Operculinadiscoidea,
Lepi-docyclina (Eulepidina) ephippioides, mil-
iolids, Gypsinasp., Rotalia sp. and various spe-
cies of ostracods). Additional to these, a high
percentage of re-deposited Priabonian micro-
fauna is observed. These fossils were possibly
only transported over a small distance. Coral-
line red algae such as Lithothamnionsp. and
Archaeolithothamnion maughiniare common
throughout. Common macrofossils include
echinoids (e.g. Hemiaster scillae, Echino-
lampus cherichirensis), gastropods, pelecypods
(e.g. Pectensp., Glycymerissp., Ostreasp.), and
corals. The fauna indicate deposition in shallow
neritic condition during the Lower Oligocene.
This formation and the lithological member
covered the full part of the second escarpment
in the study area.
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Al Abraq Formation: The term was intro-
duced by (Rohlich, 1974): (Middle to Upper
Oligocene, Chatian. It consists of partly calcar-
enitic to calcilutitic, partly dolomitic lime-
stones, dolomites, and marls. In the type sec-
tion it starts with basal greenish marls followed
upward by yellowish, thick-bedded to massive
calcarenites with Operculinasp. and Hetero-
steginasp. in the upper part. These are inter-
bedded with nummulitic limestones and marls,
which form several coarsening upward cycles.
The lithology is also highly variable due to the
epeirogenic movements during the Oligocene-
Miocene times, attested by major slump struc-
tures and contorted bedding developed W of
the Wadi Al Kuf bridge. In the Darnah area,
the uppermost part is characterized by massive,
cream yellow to rusty cream calcilutites or fi-
ne-grained calcarenites, which contain abun-
dant echinoids. The basal part consists of
nummulitic marly or clayey siltstones, which
have dark spots of glauconitic and is intercalat-
ed with algal limestones. The environment of
deposition is deep neritic to shallow marine
with brackish influence. Shore environments
are developed in the S and deeper marine envi-
ronments

Al Faidiyah Formation: (Pietersz, 1968) low-

22
Kilameter:

FIG 3. GEOLOGICA MAPS OF WADI ALKUF CATCHMETAREA

er Miocene epoch serious, Burdigalian-
Aquitanian stage time, it consists a basal clay
and an upper limestone basal conglomerate,
which consists of reworked lithoclasts and
shells of gastropods, echinoids, large foramini-
fers, and oysters, as well as debris, and shark
teeth, some of which derived from older for-
mations. The conglomerate is followed by soft,
yellow-brown, glauconitic, argillaceous, skele-
tal limestones, marls, and green clays. This
formation is wide spreading in the south east of
the WKCA, figure. 3. Regarding to the faults &
joints sets system and the tectonic activates for
the main region and to the karst lithological
formations which reflected of the intensive and
dominated karst phenomenon activities in the
region specially in the study area of the
WKCA that was extremely response formed of
the drainage patterns tributaries and the Wadi’s
shape. All of these could be found in this study
by analyzed of the orientations of liniments
features, density and the stream flow
direction.(Ford & Williams, 2007).

Methodology and Techniques: This study
used geospatial information sciences in differ-
ent way such as remote sensing techniques in-
cluding image processing of DTM digital ter-
rain modeling of highest-resolution topograph-
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ic data generated from NASA's Shuttle Radar
Topography Mission (SRTM) in 2000 was to
be released globally by late 2015 with 30-meter
grid space, also used Landsat 8 hyper spectral
bands 15-meter resolution, vector topographic
maps scale 1:50,000 for Survey Department of
Libya SDL digitized by Geoplan Company,
Vector Geological map of Libya for central
industrial research IRC Albyda Sheet (Rohlich,
1974) digitized by Geoplan Co., In this study
used several software for evaluation, interpreta-
tion and calculation Hydro Arctool 10.6.1,
ArcGis 10.6.1 for hydrological calculations and
mapping, Envi 5.3 image processing by the
above methods and techniques can interpreta-
tions, Geomatica 2017 for distinguished and

determined the lineaments types, Rock works
16 for geological interpretations and to can
draw Rose diagram analysis.

Stream Order: The Wadi's mouth defines as
valley place in the stream network, which
suites general cartographic purposes. The na-
ture of stream order is the first step to under-
stand the drainage basin analysis. It is defined
as a measure of the position of a stream in the
hierarchy of tributaries. (Ammar, 2018) In the
arca under consideration, there are 11616
stream segments linked with 6 orders of the
streams orders. consideration, there are 11616
stream segments linked with 6 orders of the
streams orders.

Table (I). Stream Segments, Orders and Length of WadiAl Kuf Catchment Area.

Stream  Stream Stream Bifurcation Main Main Stream Cumulative Mean Stream
Order Segment Length Km Ratio Bifurcation Length (L stream length (CL length Ratio

1 6078 1040.39 0.00 0.17 0.17 0

2 2529 555.45 2.40 0.22 0.39 1.29

3 1377 310.91 1.84 0.23 0.62 1.04

4 820 154.06 1.68 1.50 0.19 0.80 0.83

5 455 95.01 1.80 0.21 1.01 1.11

6 357 74.63 1.27 0.21 1.22 1.00

Stream léngth: is 2230.44 km covering. The
catchment area is about 959.26 km?. First or-
der tributaries con
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stitute more than 52 % of all segments at a
stream length of about 1040 km figure. 4.
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Figure 4 Stream Order and Stream Segments Percent of Wadi Alkuf Basin
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Morphometric  lineaments parameters of
WKCA drainage network after (Ammar, 2018)
From the table 1.and figure.4. had noticed that
the stream 6th order crossed the WKCA by
more than 75 Km long trendingorientation is
mainly WNW to ESE direction as approximate
direction of the main circular fault of the first
escapement.

Basin Shape: is mainly elongated and this
elongation ration calculated and defined as the
ratio of a diameter of a circle of the same area
as the basin to the maximum basin length

21°30'0"E 21°40°0"E

0 1.753.5 7 105 14 175 21

Kilometers

Fig5.Drainage Desnsity Map of The Wadi Alkuf Catchment Area

Dendritic Drainage Pattern: A common
drainage pattern in which the tributaries join
the gently curving mainstream at acute angles,
resembling in plain view the branching habit of
an oak or chestnut tree; it is produced where a
consequent stream receives several tributaries
which in turn are fed by smaller tributaries. It
indicates streams flowing across horizontal
rock strata and homogenous soil typified by the
landforms of soft and carbonate sedimentary
rocks, (Ford & Williams, 2007), This pattern
effected and formed from the joint set systems
of the soluble karstified lithology, figure.,4.

Drainage density (Dd): The density of stream

(Schumm, 1956). It is a very significant index
in the analysis of basin shape that helps to shed
light on the hydrological character of a drain-
age basin. Re= VA /n / Lb, where A= Area of
the Basin (Km?), Lb=Maximum Basin length
in km’s. If values are near 1.0, the region is
typical of low relief (Strahler, 1964). The elon-
gation ratio in the study area was found to be
0.15 indicating relatively moderate countered
to high relief of the terrain and rectangular
elongated shape of the drainage basin, Fig-
ure. 1. (Ammar, 2018).

22°0'0"E

£
2
4
B

Drainage Density
- High

Low

network in a basin has long been recognized as
a topographic characteristic of fundamental
significance. It is an expression of the close-
ness or spacing of channels (Horton, 1932).
The significance of drainage density is recog-
nized as a factor determining the time travel by
water (Schumm, 1956). The measurement of
Dd is a useful numerical measure of landscape
dissection and runoff potential (Chorley, 1969).
On the one hand, the Dd is a result of interact-
ing factors controlling the surface runoff; on
the other, it is itself influencing the output of
water and sediment from the drainage basin
(Ozdemir & Bird, 2009). Dd is known to vary
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with climate and vegetation, soil, rock proper-
ties, relief, and landscape evolution processes
(Oguchi, 1997). The Dd of the Wadi Al Kuf-
watershed basin is 2.33 km/km2. Fig-
ure.5shows that the drainage density in the
study area, which is relatively low, clearly in-
dicates that the region has permeable subsoil,

highly liniments tectonic feature relatively
moderate vegetation cover, and gentle to medi-
um relief (Ammar, 2018) Drainage density in
the study area varies between low and high as
shown in figure.5. Furthermore, the illustration
shows aggregation around and in the main
trunk of first and second order streams.
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Lineaments: A lineament is an interpreted line
“one dimensional” drawn in a relation from
linear to semi-linear terrain forms of any linear
features in the ground that can be extract out as
lines or scratches appeared as an evident be-
cause of contrasts in the terrain or the ground
cover on either side in space and radar image
visualizations and interpretations, (Wise,
1982). It has two types of lineaments morpho-
metric and tectonic, (Gay Jr, 2012).

Morphometric Lineaments: is the line features
exposed from physical and chemical weather-
ing of the karstic limestone lithology and from
the alluvial erosion activities in the study area,
it can be summarized in the stream orders and
the drainage pattern shape of the catchment
area.

Tectonic Lineaments: In the characterization

FIG 6.. TECTONIC LINEAMENTS MAP OF WADI ALKUF CATCHMETAREA

of WKCA site that may have potential for host-
ing a secondary porosity and fissure fractures
for karstic bedrock, it is essential to understand
the existent framework of brittle deformation
zones in the bedrock occurred by several tec-
tonic orogenic

activities, (Soden et al., 2014) These zones
have affected on deep percolation of ground-
water recharge movement in the region. The
image resolution for the source data is a limited
in structural interpretation of the land forms.
This limitation is related to the remote-sensing
techniques used, and the auxiliary information
(e.g. geological data, maps and field observa-
tions) that can support the interpretation of the
main types of faults systems and joint set sys-
tems (Tiren, 2010) From the image interpreta-
tion of the DTM of the SRTM 30 meters grid
space and the Land sat 8 satellite images hy-
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perspectral bands of the WKCA study area, can
inventoried and collected the number of geo-
logical lineaments features and their directions
orientation trends as a set of systemsfigure.6.It
could map them from the data illustrated, by
using certain geological software as an earth
work 16 to can draw the rose diagram orienta-
tion trends and to interpreted the statistical
analysis data. From the statistical estimated
data, the total 1928-line geological joints and
several faults feature the bidirectional type
used in this rose diagram with class interval 10
degree, the main orientation of these joints is
58.2° azimuth and the minor orientation of the
joint set is 238.18" azimuth, the confidence in-
terval is 7.2°, 95% confidence accuracy and the

showing in the figure.8Geospatial information
sciences used in this study in different ways
such as remote sensing techniques including
image processing of DTM digital terrain mod-
eling of highest-resolution topographic data
generated from NASA's Shuttle Radar Topog-
raphy Mission (SRTM) and Ladsat8 with 15-
meter pixel size resolution hyperspectral bands.

From the table (1) and the figure.4 and figure.8
of the rose diagram analysis could findthe
dominant stream segments from the order 1 up
to 5 order are mainly the same angle of the ma-
jor trend angle of the tectonic lineaments trend
of 58.2° azimuth degree to the 6™ order of the
main stream and with the same geometry angel

D . . with the first escapement fault.
stander deviation of the main data is 36.69 as
2 ':‘.IO'\I E Jl‘.l:l'.'IJ'l- Jl‘nil'a'n'b— :'7'I:(I'b— E"SIOO'E EI'JIOO'E 2"GIO'L"E 22'0l‘3'E E
1 + - S
+ + =
T T T T T T T T G
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{ o SVALUE>
-"-Jnoe'l?)%f;:\t_;.;;'
pimd— (e Fig7, Lineaments Density of WKCA
line_denisty [ 147-215
] ze-ze0

Lineaments Density: Lineaments are structur-
ally controlled linear or curvilinearfeatures,
which are identified from the satellite imagery
and Digital Terrain Model DTM by their rela-
tively linear alignments. These features express
the surface topography of the underlying struc-
tural features. Lineaments represent the zones
of Faults, fissures, and joint set system result-
ing in increased secondary and tertiary porosity
and permeability. These factors are geohydro-
logically very important as they arethe path
ways for groundwater percolation movement

(Cheblak M& Ammar A, 1998). Lineament
density ofan area can indirectly reveal the
groundwater potential, since the presence of
lineaments usually denotes a permeable zone.
Areas with high lineament density are good for
groundwater  potential  zones, (Haridas,
Aravindan, & Girish, 1998; Ni, Zhang, Liu,
Yan, & Li, 2016). The lineament density map
of the study area as shown in Figure.ure 8. Can
find the highest lineaments density in the west-
ern boundary of the watershed basin and mod-
erated lineaments density in the middle of the
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study area but the lowest fracture density in the
eastern part of the WKCA’s boundary.

315, 150 A5

270-

X

2257 150 ™35

180

Figs . Rose Diagram of Lineaments Geological Features of Wadi AIKuf Catchment Area.

CONCLUSION

The main stream of WKCA is the 6™ stream
order and is mainly parallel to the first escarp-
ment direction ENE- WSW in the main trend
direction also in the other hand the morphomet-
ric lineaments of the other stream orders seg-
ments with the tectonic lineaments features the
angle is 58.2°NE degree along the main
stream(the 6™ order). The annual total average
precipitation of the WKCA 1is approximately
650 mm, that means about 624 million cubic
meters, these lineaments feature of faults, fis-
sures and joint set systems helped the deep per-
colation and infiltration in the WKCA to re-
charge the ground water aquifers and the water
bearing formations of the region during the wa-
ter movement of runoff transports to the sea
shoreline .From the lineaments density map
figure.7, found the joint systems and fractures
lineaments density highly distributed in the
western part of the study area and the low line-
aments density in the eastern boundary to the
WKCA which reflected the increasing of the
lineaments joint set systems and fractures at the
west more than the east pattern part of the

study area, that leads to more water percola-
tion through the joints fractures ad joints of the
karst rocks to recharge the groundwater aqui-
fers and water bearing rocks in the west of the
catchment area more than the eastern side. And
more flooding flash or runoff to the east rather
than the western side of the basin.
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Abstract: The buccalexostoses are broad-based, non-malignant surface growth occurring on
the outer or facial surface of the maxilla and/or mandible, found usually in the premolar
and/or molar regions, and rarely in the anterior region. A 35-years-old female patient seeks
the dentist for a carious anterior tooth. On examination, bone exostosis on the buccal aspect of
both quadrants of the maxillary arch was found. They are painless and may increase patient
concern about poor esthetics, inability to perform oral hygiene procedures, and compromised
periodontal health by causing food lodgment. The following article presents a very rare case
of bilateral buccal-sided maxillary exostosis in the anterior region.

Keywords: Exsostosis, Libyan patient, case report.

INTRODUCTION

Tori and exostosis are nodular protuberances
of calcified bone. They can be classified as
torus mandibularis (TM), torus palatinus
(TP), and buccal maxillary and mandibular
exostosis (Medsinge et al., 2015). The most
common types of intraoral osseous over-
growths are TP and TM (Antoniades, Belazi,
& Papanayiotou, 1998; Neville, Damm,
Allen, & Bouquot, 1995). The buccal maxil-
lary exostoses are rare findings (Antoniades
et al., 1998). The exostosis is most frequent-
ly seen in molars region, extending anteriorly
sometimes as far as a second premolar and in
rare cases, up to the canine and incisors re-
gion (Medsinge et al., 2015).

The maxilla has a higher prevalence rate of
5:1 in comparison to the mandible (Morrison
M, et al. 2017). Most of the previous studies
showed a higher rate of bucaalexostosis in

males than females in ratio 6:1 (Antoniades
et al., 1998; Medsinge et al., 2015). TP is a
sessile, nodular bony mass commonly seen
on the midline of the hard palate (Morrison
M, et al. 2017). TM 1is a bony protuberance
found on the lingual aspect of the mandible,
in the canine and premolar region (Medsinge
et al., 2015).

The buccalexostoses are multiple bony nodu-
lar masses found less frequently than tori.
Some consider them a variation of normal
anatomy rather than a disease, and they are
usually painless (Gorsky, Raviv, Kfir, &
Moskona, 1996). The bilateral buccalexosto-
sis occurs as bilateral, smooth bony growth
along the facial aspect of the maxillary and/or
mandibular alveolus. It is commonly found to
appear in the premolar-molar region
(Jainkittivong & Langlais, 2000;
Puttaswamaiah, Galgali, & Gowda, 2011).
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The exact etiology is still not known, but it
has been suggested that the bony overgrowth
can be due to an abnormal increase in masti-
catory forces in the teeth (Jainkittivong &
Langlais, 2000). Compensatory response to
the periodontal disease has been proposed to
explain  some cases of  exostosis
(Jainkittivong & Langlais, 2000). The aim of
this Study is to document the first case of bi-
lateral bony exostosis in the anterior region
seen in a Libyan patient and to review rele-
vant literature about oral bony exostosis.

CASE PRESENTATION

A thirty five-years-old female Libyan patient
reported to the dental clinic, Faculty of den-
tistry- University of Benghazi, for dental
treatment of carious maxillary anterior tooth.
On intraoral examination, dental caries was
present in the upper lateral incisor. Bilateral
bony overgrowth just above the canine region
in the maxilla was seen (Figure 1). The pa-
tient noticed this overgrowth one month ago
and did not increase in size, she had no histo-
ry of any kind of symptoms associated with
this region. She did not experience any dis-
comfort or pain. The patient had no history of
trauma in the involved area. However, She
had a medical history of hyperthyroidism.
She had also no family history of similar le-
sions.

On clinical examination, the oral cavity re-
vealed bilateral round overgrowths with few
centimeters located on the buccal aspect of
the maxillary anterior region. On palpation,
the lesions were small in size and bony-hard.
The overlying mucosa was thin and blanched,
and the generalized moderate periodontitis
was observed. It did not interfere with
speech, chewing or other oral functions. By
electrical pulp tester, the adjacent teeth were
vital and there was no history of pain or sen-
sitivity.

Figure (1). Showing bilaterally maxillary exostosis in

anterior region.

Radiographic examination showed a well-
defined radiopaque area superimposing the
roots of the anterior teeth (figure 2). These
bony protuberances are caused by the thick-
ening or enlargement of the cortical plate of
the facial surface of the maxilla without any
systemic abnormality helped to reach the di-
agnosis.

© 2019 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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Figure (2). Radiographic picture for the buccal maxillary exostosis.

DISCUSSION

Multiple masses in the maxilla may represent
multiple buccalexostosis, which are bony
protuberances that arise from the cortical
plates in the maxilla and mandible (Horning,
Cohen, & Neils, 2000). On palpation, the ex-
ostoses are bony hard protuberances, the
overlying mucosa appears to be stretched but
intact and normal in color, ulcerations may
be seen as a result of any trauma to the mu-
cosa. They usually occur in teenagers and
early adulthood (Pechenkina & Benfer Jr,
2002). It may continue to enlarge slowly over
time. They are commonly self-limiting and
painless. Their size may increase to several
centimeters thus, contributing to the perio-
dontal disease of adjoining teeth by retaining
food during chewing instead of flushing away
(Bouquot, 1998).

The exact etiology of the multiple exostosis
remains unknown, some of the suggested
causes include genetic factors, environmental
factors, masticatory hyperfunction, bruxism
(tooth clenching and grinding), injury, chron-
ic irritation of a bone, a calcium-rich diet,
excessive fish consumption, vitamin defi-
ciency, sleep apnea, and temporomandibular
joint dysfunction (Basha & Dutt, 2011;
Chaudhry, Tappuni, & Challacombe, 2000;

Nery, Corn, & Eisenstein, 1997), and it has
been suggested to be the outcome of a mild,

chronic periosteal inflammation (Bruce,
Ndanu, & Addo, 2004).

The histological features of tori and exostosis
are identical (Bathla, 2011). A very small ex-
ostosis and tori consist entirely of compact
bone, but when large and nodular it consists
of a cancellous bone surrounded by cortical
bone (Shamim, 2014).

The clinical examination along with radio-
graphic interpretation will aid an exostosis
diagnosis, the tori may appear as numerous
rounded protuberances or calcified multiple
lobules, whereas the exostosis is a single,
smooth broad-based mass, which may have a
sharp, pointed bony projection producing
tenderness just beneath the mucosa (Smitha
& Smitha, 2015).

Exostosis may slowly enlarge up to centime-
ters in its greatest diameter, but it does not
have malignant transformation potential
(Tolstunov, 2009). Buccalexostoses are usu-
ally found only on the facial surface of the
maxillary alveolar bone, especially in the
posterior segment (Chaudhry et al., 2000).

On a radiograph, the exostosis appears as a
well-defined round or oval calcified structure
superimposing the roots of teeth.

© 2019 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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In our case, Gardner syndrome and fibrous
dysplasia were considered in the differential
diagnosis (Gorsky et al., 1996). Because of
the lack of multiple polyposis of the large
intestine, osteomas of the bones, multiple ep-
idermoid or sebaceous cyst of the skin; par-
ticularly on the scalp and back; desmoid tu-
mors, impacted supernumerary and perma-
nent teeth , the Gardner syndrome was ex-
cluded (Garcia-Garcia, Martinez-Gonzalez,
Gomez-Font, Soto-Rivadeneira, & Oviedo-
Roldan, 2010; Morrison & Tamimi, 2013;
Palm, Franklin, & Marklund, 2014).

Clinical findings of nodular protuberances on
the buccal surface of the maxilla bilaterally
below the mucobuccal fold in the anterior
region over which the mucosa appeared
blanched in the present case ruled out fibrous
dysplasia. As, fibrous dysplasia is usually
presented as painless swelling or bulging of
the jaw with malaligned teeth (Chambrone &
Chambrone, 2005; Corsair, Iacono, & Moss,
2001; Hassan, Alagl, & Abdel-Hady, 2012).

Many of the previous studies showed that the
diagnosis of a buccalexostosis is based on
clinical and radiographic findings. An addi-
tional biopsy for diagnostic support is usually
not recommended. However, sometimes a
biopsy is required to exclude early osteosar-
coma and chondrosarcoma (Echeverria,
Montero, Abad, & Gay, 2002; Islam, Cohen,
Waite, & Bhattacharyya, 2010).

Usually no treatment is required, but for
those possibly affecting the periodontal con-
dition, or when the protruberances cause pain
or discomfort to the patient or these bony
enlargements cause pseudo swelling over the
lip, or becomes large enough to interfere with
function denture placement, or cause recur-
ring traumatic surface ulceration (usually
from sharp food such as potato chips or fish
bones) or as used to get autograft as it is a
potent donor site, the conservative surgical
excision can be performed. The bony mass
may be removed using bone cutting bur or

chiseled off through the base of the lesion
(Aydin, Yildirim, & Bozdemir, 2013;
Chandna, Sachdeva, Kochar, & Kapil, 2015;
Siddiqui, Singh, Mishra, & Mandal, 2017).

Most dental professionals recommend moni-
toring the areas with routine checkups. Rou-
tine cleansing of the areas above and below
the bony projections can remove food parti-
cles that may become lodged in the irregular
surfaces on the gum tissue (Chandna et al.,
2015; Shamim, 2017). Swishing with a rinse,
such as Colgate Total Advanced Health
mouthwash, which removes more bacteria for
a healthier mouth.(Shamim, 2017).

CONCLUSION

This is a unique and a rare presentation of
exostosis on the buccal side of the maxillary
anterior region, bilaterally in hyperthyroid-
ism patient. Although exostosis is rarely
found in the anterior region of the facial sur-
face of the maxilla, it should not be ignored
and should be carefully included in the dif-
ferential diagnosis of bony hard swelling in
the anterior region.
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Abstract: The aim of the present study was to evaluate the levels of nicotine in twenty urine sam-
ples taken from ten smokers and ten non-smokers in Libya. Each volunteer was required to com-
plete a questionnaire before providing the urine sample. The evaluation of the nicotine concentra-
tions was carried out by means of a simple, rapid, cost effective but reliable, one-step extraction
technique-reversed-phase high-performance liquid chromatography which was developed and vali-
dated for this purpose. The criteria and factors taken into consideration for this evaluation and vali-
dation include the linearity, precision, accuracy, limit of detection, and limit of quantitation. The
urine samples from the smokers presented nicotine concentrations in the range of 0.037-1.979
png/ml, with an average of 0.663 pg/ml. The range of the nicotine concentrations in non-smokers, on
the other hand, was from 0.017-1.331 g/ml, where 0.273 pg/ml is the average value. Statistical
analyses show that the nicotine concentrations were very significant in the smoker samples in con-
trast with the nonsmoker samples.

Keywords: Cigarettes; Smoking; Nicotine; Urine; Extraction; RP-HPLC

INTRODUCTION tend to continue smoking for another 16

years and females for 20 years (Pierce &

Smoking, especially cigarettes, certainly has
a harmful impact on the health of smokers
and people around them, along with econom-
ic issues for smokers. As the recognition of
such problems has become more widespread,
the movement to ban smoking has gained
momentum (Tollison, 1988; Watson &
Witten, 2001). Cigarette smoking is the lead-
ing cause of mortality and morbidity in our
society (Giovino, 1999), and the leading
cause of preventable disease and death in
world (Jha et al., 2008). Each year, tobacco
deaths in the United States are estimated to
be higher than those from motor vehicle ac-
cidents, suicide, fires, homicide, AIDS, alco-
hol, heroin and cocaine combined (U.S.
Department of Health and Human Services,
2000). People often commence smoking at
the age of 16-17 years, and adolescent males

Gilpin, 1996). Every day, approximately 3000
teenagers and children become regular tobac-
co users (Stevens, A. Marie Barron, Carol A.
Ledbetter, Katie M. Foarde, & Menard.,
2001). Some research studies that have fo-
cused on adolescent smoking and its relation
to several individual and family backgrounds,
have discovered that white people are more
likely to engage in smoking in comparison to
other racial groups (Allen et al., 2003;
Orlando, Tucker Joan S, Ellickson Phyllis L.,
& J., 2004; Wills & Cleary, 1997). Further-
more, it is more common for non-smokers to
come from two-parent families or families in
which the parents have higher levels of edu-
cation. (Orlando et al., 2004). Smoking is
considered to be a high risk factor for chronic
obstructive pulmonary disease, cancer and
atherosclerosis, etc., (Gupta, Prakash, Gupta,
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& Gupta, 1997; Padmavati, 2002). The World
Health Organisation estimates that deaths re-
sulting from cigarette smoking in India might
exceed 1.5 million yearly by 2020 (Pasupathi,
Bakthavathsalam, Rao, & Farook, 2009;
Rani, Bonu, Jha, Nguyen, & Jamjoum, 2003).
Nicotine (3-(1-methyl-2-
pyrrolidinyl)pyridine), which exists in the
leaves of nicotine tobacco, is considered to
be the most toxic chemical in tobacco alka-
loids (Rodricks, 1992; Wu, Siems, Hill, &
Hannan, 1998). It is one of many thousands
of substances that make up tobacco contrib-
uting to its flavor, aroma, and physiological
effects. Nicotine is a tracer for environmental
tobacco smoke (ETS) due to the fact that it
specifies the tobacco (Jones, 1994). In addi-
tion, it is a chemical that is commonly used
as a natural insecticide, as well as being a
highly addictive drug (Hamm, 1982).

Certain modifications were made for the pur-
pose of the isolation and determination of
nicotine in urine in smokers, constituting liq-
uid-liquid extraction with binary solvents
(Davoli, Stramare, Fanelli, Diomede, &
Salmona, 1998; Elmanfe & Abdulla, 2014;
Massadeh, Gharaibeh, & Omari, 2009) to get
better detection limit, linearity over high
range, recovery, and no interference peaks.
The one-step extraction method used in this
study was more rapid and simpler than other
extraction methods, but still reliable. It was
developed specifically for this purpose, with
consideration given to methods recommended
by previous researchers (Ceppa, El Jahiri,
Mayaudon, Dupuy, & Burnat, 2000). The uti-
lization of a single extraction step with 5-10
ml of a solvent mixture is another advantage
of the method developed. The analyses of the
method were all developed and validated us-
ing HPLC. This study was aimed to estimate
the concentration of nicotine in smokers and
nonsmokers' urine samples using RP-HPLC.

MATERIALS AND METHODS

Chemicals and reagents: All chemicals, ana-
lytical standards, reagents, and solvents used

throughout this study were of analytical grade
and high quality (= 99.9%) without any further
purification and were obtained from Sigma-
Aldrich, Fluka, Riedel-Dehaen AG Seelze
Hannover and Merck) unless mentioned other-
wise.

Preparation of standard solutions: Standard
nicotine solution: 100 mg in 100 m!/ (1 mg/ml)
solution was prepared. After that, the desired
standards solution were prepared by appropri-
ate dilution of the stock. (5, 10, 15, 20 and 25
ug/ml). The solution of Potassium dihydrogen
phosphate (KH,PO,): (0.2973 g) of salt was
dissolved in one litre or (0.5946 g) of KH,PO4
in two litres. This standard solution was used as
the mobile phase for HPLC, with its pH modi-
fied by means of dropwise addition of ortho-
phosphoric acid (pH = 3.2). Sodium hydroxide
(5M) solution is prepared by dissolving 20 g of
NaOH in 100 m! of H,O to make 5M of the so-
lution. Also, 0.25M of hydrochloric acid was
prepared.

Instrumentation: The HPLC system (Thermo
Series P2000 Pump) Autosampler, Series 200
UV/Vis (from 190 to 1000 nm, Series 200 Au-
tosampler, Series 200 Analytical Pump, Series
200 Column Oven, and 20 u/ loop injector. The
stationary phase represents the analytical col-
umn which was a Brownlee Bio C18 column of
250%4.6 mm and 5 um particle size. The HPLC
operating conditions are shown in Table 1.

Table (1). HPLC operating conditions

a: 82% phosphate buffer (KH,POy);

Mobile Phase pH=3.2
b: 18% MeOH
Flow rate 1 ml/min
Injection 10 ul

Standard Solutions (HPLC Calibration):
Calibration standards in the range (5-25 pg/ml)
were prepared by serial dilution from the stock
solution of nicotine and the calibration curve
for it as shown in Figure 2. Figure 3 displays
the chromatograms of different concentrations
of nicotine (5-25 pg/ml) at 258 nm.
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Figure (1). Calibration curve for standard solutions of
nicotine, expressed on a linear scale.
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Figure (2). Chromatograms of different concentrations
of nicotine by HPLC.

Sample collection: The samples were collect-
ed at the Medical Laboratory of the Clinic of
Omar Al-Mukhtar University, El-Beida in Lib-
ya. A total of 20 samples were taken, 10 from
male smokers, eight from male non-smokers
and two from female non-smokers. All samples
were taken at the same time. The detailed con-
tent of each volunteer was tailored according to
the answers in their individual questionnaires.
The collected data were classified on the basis
of smokers' urine (male) and nonsmokers' urine
(male/female) and the data are shown in Tables
2, 3, respectively. Note: all the urine samples
were collected and transported immediately to
the laboratory and kept at - 80 °C until analy-
sis.

Table (2). Samples collection from male smokers' urine.

> 7] o &
s % &3 f% =22% 3%
¢ § 8%Z 24 FEE 52
= o N ol
1 40 20 Milano 20 5
2 50 30 Milano 20 5
3 22 15 Eagle 20 15
Onis

4 42 20 White 20 10

5 18 8 Platinum 30 15
Oris

6 36 17 Blue 20 10
Oris

7 48 25 Blue 20 3

48 25 D.G 20 3
Onis

9 50 30 White 8 60
Oris

10 21 14 Blue 2 5

S. No. = Sample Number; Time/min = After Smoking

Table (3). Samples collection from male and female
nonsmokers' urine.

S. No. Volunteer Age Volunteer Gender
[Year
11 32 Female(pregnant)
12 33 Male
13 60 Male
14 22 Male
15 18 Male
16 45 Female
17 13 Male
18 9 Male
19 16 Male
20 21 Male

Extraction of Nicotine: The extraction proce-
dure was carried out according to those de-
scribed in the literature, with minor modifica-
tions (Davoli et al.,, 1998; Elmanfe &
Abdulla, 2014; Massadeh et al., 2009) at
room temperature and neutral pH. A 0.5 m/
urine sample was placed in a glass test tube.
Each sample was alkalinized with 200 u/ of 5
M NaOH, then vortex mixed at 2800 rpm for 2
minutes. An aliquot (6 m/) of the dichloro-
methane/diethylether (1:1 v/v) was used for
one-step single extraction, then vortex mixed
again at 2800 rpm for 2 minutes. When the or-
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ganic layers were centrifuged (3000 rpm for 3
minutes) to break the emulsion formed, they
were transferred to a new glass tube containing
40 wul of 0.25M HCI. After that, the organic
phase was then evaporated at 35 °C in a water
bath until dry and reconstituted to (2 m/) with a
mobile phase consisting of a mixture of 0.2973
g of KH,POy4, (820 ml) of distilled water, and
180 m! of methanol (HPLC-grade). The sam-
ples (aliquot 10 /) were injected automatically
onto the HPLC and analyzed.

RESULTS

This section explains the results obtained in
this study, as well as highlighting the efficiency

of the methods used, together with the instru-
mentation. The results indicate that the nico-
tine in the smokers' urine was in the range of
0.037-1.979 ng/ml with an average of 0.663
ug/ml (see Table 4), while the nicotine in the
non-smokers’ urine was in the range of 0.017-
1.331 pg/ml with an average of 0.2735 ug/ml/
(see Table 5). According to the detailed results
shown in Tables 4 and 5, there was a signifi-
cant difference in nicotine concentrations be-
tween smokers and non-smokers at a 95% con-
fidence level, but the average concentration of
nicotine in smokers’ urine was greater than that
in non-smokers urine.

Table (4). Concentrations of nicotine in male smokers' urine by HPLC,( n=3)

Concentration of nicotine/ppm

Sample No. Agelyear Gender Area (ug/ml) in 0.5 ml of Urine
1 40 5 9787 1.9793
2 50 5 3284 0.2587
3 22 15 1576 0.8464
4 42 10 3927 0.0374
5 18 15 144 1.339
6 36 10 26489.33 0.7727
7 48 3 12153 0.2793
8 48 3 6076.5 0.7023
9 50 60 0 0.000
10 21 5 5251.333 0.4184

Average 0.663
ST 0.618

Table (5). Concentrations of nicotine in male and female nonsmokers' urine by HPLC

Concentration of nicotine/ppm

Sample No. Age /year Gender Area (ug/ml) in 0.5 ml of Urine
11 32 Female (pregnant) 129 0.0172
12 33 Male 18971.67 0.5140
13 60 Male 42723.67 1.3314
14 22 Male 11552.67 0.2587
15 18 Male 4535333 0.1178
16 45 Female 444 0.0629
17 13 Male 1029.5 0.1035
18 9 Male 612 0.0714
19 16 Male 6109 0.1344
20 21 Male 5862.333 0.1236

Average 0.2735

ST

0.397
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DISCUSSION

Linearity of the technique was appreciated by
successive dilutions of high concentration
nicotine samples. Limit of detection and
quantitation were determined, as well as pre-
cision and confidence limit for the mean.

Study Statistic:

Linearity: Examination of calibration curves
was conducted by computing a linear least-
squares regression analysis on the plot of the
peak area ratio of nicotine versus concentra-
tion over the range of 5-25 pg/ml. In the RP-
HPLC (utilizing five concentration levels)
and in the equation of the regression curve
was y=29301x+4035 with correlation coeffi-
cients (R?), it was always higher than 0.995.
It should be noted that the extractions were
carried out at a neutral pH and room tempera-
ture, as shown previously.

Limit of detection (LOD): Limit of detec-
tion (LOD) is defined as the concentration of
analyte required to give a signal equal to
three times the standard deviation of the
blank. The LOD was calculated using the
following equation:

LOD =3 Sy /b

Where S is the average of the standard devia-
tion Sy of the peak area /concentration ratio
(peak area of standard solution/its concentra-
tion), and b is the average of the slope of a
calibration curve. In the present study, the
limit of detection (LOD) value for nicotine in
urine samples using HPLC was 2.26 pg/ml.
Compared with other studies, the LOD value
for nicotine using HPLC was 0.15 ng/ml/
(0.00015 pg/ml) in a urine sample (Massadeh
et al., 2009) whereas LOD value reported for
nicotine in urine using GCMS was 0.2 ng/m!/

X, =X = (ts/\n)
(0.0002 pg/ml) (Shin, Kim, Shin, & Jee,
2002). In both studies, the LOD values were

much smaller than our result (LOD = 2.26
png/ml). Knowing that the concentration range

in these studies was much smaller than that in
our study.

Limit of quantitation (LOQ): Limit of
quantitation (LOQ) is defined as the concen-
tration of analyte required to give a signal
equal to ten times the standard deviation of
the blank. The LOQ was calculated using the
following equation:

LOQ =10 Sy /p

The LOQ of nicotine in the present study
was determined by HPLC to be 6.85 pg/ml.
in urine. The LOQ of nicotine using RP-
HPLC in urine sample has been previously
reported to be 0.5 ng/ml (0.0005 pg/ml),
whereas the LOQ of nicotine in urine was
determined by HPLC to be 0.66 ng/ml
(0.00066 ng/ml) (Massadeh et al., 2009).
Compared with previous assays, LOQs
achieved in this study were less sensitive than
those obtained in a previous study (Massadeh
et al., 2009). Taking into account the differ-
ence in the concentration range of the stand-
ard solutions between these studies and our
study.

Accuracy and precision: Accuracy is ex-
pressed as a relative error percent (% R.E.).
Precision is expressed as a relative standard
deviation percent (% RSD). For the accura-
cy, a standard working solution of nicotine
was prepared. The prepared standards were
injected 3 times as a test sample. From the
respective area counts, the concentrations of
the nicotine were calculated using the detec-
tor responses. The accuracy (% R.E.) = 6.18
%. Precision of the proposed method was also
determined by running calibration series solu-
tions at 5-25 pg/ml and then was evaluated in
terms of repeatability and expressed as the
relative standard deviation (RSD,%). The re-
sults of precision ranged between 0.182 and
2.603 %, indicating a good repeatability.

Confidence Limit (or Interval) for the
Mean: This is the limit (above and below)
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around x that p must lie, with a given degree
of certainty (probability or confidence level).
In our study, the confidence limit for the
mean of nicotine in smokers' urine samples
using RP-HPLC was xt = 0.663 + 0.0442;
whereas its value for nicotine in non-
smokers’ urine samples was xt = 0.273 +
0.0259.

CONCLUSION

The concentrations of nicotine in the urine
were mostly less than expected, but the aver-
age concentrations of nicotine in the male
smokers' urine samples were higher than
those in the male and female non-smokers'
urine samples. This study employed a highly
efficient extraction method and the modified
methods used were applicable and reliable in
determining nicotine in urine using HPLC. It
also provided good results in terms of LOD,
LOQ, correlation coefficient, percentage of
R.E. and percentage of RSD. We recommend
further research to be carried out to examine
nicotine concentrations and their metabolisms
in urine and serum samples. In addition, fur-
ther techniques such as GC-MS, HPLC-ESI-
MS, HPLC-UV or/and HPLC-FL and statisti-
cal analysis should be carried out to provide
further information and confirm these results.
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Abstract: This study was carried out in the region of Al-Jabal Al-Akhdar, in the north-east of
Libya, in order to monitor and evaluate the role and importance of the local climate, rainfall, and
temperature on the development of soils differ in type, texture, physical, and chemical proper-
ties. The study areas were selected in the form of two parallel courses extending from the south-
ern part of the region to the north, in order to represent the variance in the annual rainfall rates.
A description of the topographic features was conducted according to the standard methods; sur-
face soil samples were also collected for the purpose of laboratory tests. The study found that the
lowest percentage of sand was in the Shahat area (16.0%), the largest in the Mukheli area
(52.2%), while the clay percentage was the opposite of it, in which the lowest clay content was
in Al-Mukhaili with only 20%. Silt percentage showed almost similar ratios according to the
climatic regions. Correlation coefficient values confirmed that there was a significant inverse re-
lationship, with a strong correlation coefficient of 0.94, between sand content and the mean an-
nual rainfall, while this correlation was significantly positive for the clay content of approxi-
mately 0.95, this could confirm that rainfall rates were mainly responsible for increasing clay
content. The organic content estimates for the study areas were also characterized by a signifi-
cantly different coefficient of about 48% due to their correlation with the temperature levels and
rainfall rates. The bulk density was shown to have a significant correlation coefficient with the
sand content estimated at 0.99, so it can be said that the distribution of the bulk density values
was consistent with the distribution of the rainfall rates. Our conclusion that the differences in
soil properties identified by this study could have direct and indirect effects on the productivity
of those soils and the possibilities and opportunities for soil investment in the region of study.

Keywords: Rainfall factor, temperature factor, soil texture, bulk density.
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Abstract: This study aimed to investigate the effect of geographical location, direction, and age on
wood specific gravity and fibre length of the Phoenician juniper (Juniperus phoenicea L.) tree in the
Al-Jabal Al-Akhdar region. Nine sites over three terraces were selected. The study was carried out
on growth rings at d.b.h. for one tree of each site. The results revealed a decrease in wood specific
gravity values with the increase in the distance from the pith, which ranged from 0.67 to 0.83.
There were also significant differences in wood specific gravity values between the three terraces.
The fibre length values ranged from 2.136 to 2.460 mm. A positive correlation between the fibre
length and the distance from the pith with age was found, which increased with the increase in the
distance from the pith. The study also showed significant differences in the values of mean fibre
length between the different terraces, where the highest values were in the third terrace. On the
same pattern, the direction influenced significantly the values of mean fibre length, where the trees
in the centre have higher values of fibre length than those in the other two directions. The wood
specific gravity values were significantly high in the trees grown under environmental stress in the
first terrace near to the sea level, where the trees have a low tree growth rate. While the values of
mean fibre length were high on the third terrace, confirming the increase in the tree growth rate and
size.

Keywords: Juniperus phoenicea L, Al-Jabal Al-Akhdar , Specific gravity ,Fibre length.
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Abstract: The study aimed to evaluate the bacterial quality of marketed poultry meat in five areas
in Benghazi during the summer season by estimating the number of some evidence of contamina-
tion, including the total number of bacteria, coliform bacteria, Staphylococcus aureus and identifi-
cation of Salmonella. The results showed that the total number of bacteria in all the studied areas on
domestic chicken meat was between 3.84 and 7.22, with an average of 6.02 log;(CFU/g, and in im-
ported poultry between 4.49 and 6.73 and an average of 5.94 log;(CFU/g. Coliform bacteria was in
local chicken meat between 3.5 and 6.80 averaged 5.53 log;(CFU/g, and in imported poultry be-
tween 3.0 and 6.80 and averaged 5.5 log(CFU/g. Staphylococcus aureus in the five sectors be-
tween 4.5 and 7.3 in domestic poultry meat, and in imported poultry meat was between 6.03 and
6.50. Biochemical tests for 22 bacterial isolates found E. coli 40.9%, Citrobacter spp. 18.2%,
Klebsiella spp. 13.6%, Salmonella spp 9.1% and Pseudomonas spp 18.2%. The results of this study
indicate that there was a high percentage of contamination in chicken carcasses, especially local
chicken carcasses, with pathogenic bacteria which reflect the low health quality of this meat due to
the lack of good sanitary procedures during the preparation of chicken carcasses, storage, and dis-
play of carcasses when selling.
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Abstract: Brachychiton populneus is an ornamental tree that adapts ecologically and newly-
introduced to Al-jabal Al-akhdar region - Libya. The study aimed to investigate the effect of several
different breaking-dormancy treatments for the seeds of Brachychiton populneus Including the
treatments of soaking in concentrated sulphuric acid for periods of (10, 20 and 30) minutes, the
scarification (mechanical scarification, scarification with soaking in gibberellin 100ppm, scarifica-
tion with soaking in Indole-3-butyric acid 100ppm), soaking in hot water for periods of (20, 30 and
40) minutes, soaking in gibberellin concentrations 100, 200, and 300pmm, and finally soaking in
Indole-3-butyric acid concentrations 100, 200, and 300pmm. Results showed the superiority of
treatment of soaking in concentrated sulphuric acid for 30 minutes on all treatments with a germi-
nation percentage of 92% and the lowest average germination time of 3.56 days followed by differ-
ent scarification treatments, while plant hormon treatments (GA3, IBA) were ineffective in break-
ing dormancy and improving germination. The study concluded that the best method for breaking
dormancy caused by the hardness of Brachychiton populneus seeds was the treatment of concen-
trated sulphuric acid for 30 minutes.

Key words: Brachychiton populneus, dormancy breaking, Different treatments.
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