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Abstract

Electrical and magnetic properties of Lagg,Cap3zsMnO; and
Lag g7Sr033MnO; systems were studied via solid-state reaction method. The
studies have been carried out by powder X-ray diffraction analysis (XRD),
resistance techniques by using D.C four point probe and magnetic
susceptibility by using A.C susceptometer. These materials are extensively
studied also by the substitution of rare-earth compound to understand the
nature of transport phenomena in each system. From X-ray diffraction
(XRD) patterns, the samples of LCMO and LSMO systems show single
phase perovskite structure and our powder samples crystallize in a
orthorhombic and rhombohedral structures respectively. The electrical
transport studies exhibit metal to insulator transition (MIT) at low
temperature, AC susceptibility studies exhibit ferromagnetic to
paramagnetic transition with an antiferromagnetic ordering at low
temperature.

LCMO 5 LSMO aolail o dpeblitolly & g1 2luasid G\s

@ A= S, Cay La; AMNOs3) ol auls 3 58 slozal b 531 5531 &
W LA g el (3 Lls dadeg 2a by oles e Wb WL sl ol ol ey el Yl

~1~



Journal of Humanitarian, Scientific and Social Sciences
2" Issue December 2016
.

il S olihs olb slse clid dole 3 2Ll (LSMO, LCMO) Je LI By
58 el oSG iy (3 Lgalioiza) 25ISGY Apblially dy oS Lpoles dul)s s 23y LS

UL el 33050 ledaw Yy slaoY) 35618

5 (Lag 67Ca 33MnO3) 2l .57l dnbline S jatladl o duhs of foall la b
o gh b plsuialy 2k B> Sl e Al W Jels 1l (Lag 67510.33MnOs)
Slog=s Jo clazzl Lo ( XRD ) aedl 2esll ss alisaaly Olial) coamd 1350 A
inlydg 22Y Gbline Slog=by bl @)‘y\ Gt Ol alsraly 250, Baglill Ld 2548
) (A.C susceptometer) sl dwblal) 3N 3 LUiSy dabliall 2501 jarlax
Ganb wgd) 39 30U Bz V) OLSM degazt e AoVl auly Glas o sl o 2l o Ll
5 LCMO cls ot (XRD) gl 2028 55 LUT ISt ay L(olla JS7 3 ol
i gy (SamagysfisV ) B geme JSaD) 53 lll a1 el S5l ¢ WSSLSMO
A LU s 3 Sl A R e AR (3 s Ly Q) e (tasasay) ol
B s ey i) 1A ams e ( MIIT) G5l U asaal) o JUsY) @ gbsl a4
A liagedl) B j3eb wo Bmblinn LU L) dblinng il o JUsVL (ALC)y wblidl) ST
sl 055 SLSH sda (3 a1 3,14 iy O Sl dll sds gl LS iisdl) 30 4 s (3

A glaig ) jad g ol lag i

szt 3pte 3l LSMO - ot 96100 sl GllaieaV) we o ) L ¢ ailal s
S5 Y1y Bneblitl) bl 56 5 e a1 sl 3afSIW ) e B Y1 Ll
Lo, ahgd) Slaizn) goimed 2B SV shlS aaltsiznl oz (5 e 350y demablially 250,65
ooh Sl abldl) Sl JU L e alesdt) Skl LEMO J o g2 plazal)

UL i LISy sl 3 ST G lial) e gkl ol g

~2 ~



Journal of Humanitarian, Scientific and Social Sciences
2" Issue December 2016

Keyword: Electrical , magnetic and colossal magnetoresistance
Introduction

The interest in perovskite manganites with the form , La; ,AyMnO;
(A = divalent alkaline earth metal, i.e. Ca*?, Sr'?, B*? and Pb*?) in recent
years was due to their observed colossal magnetoresistance (CMR) effects
near the ferromagnetic-paramagnetic transition temperature Tc in this
material and the potential applications in magnetoresistive transduser and
magnetic sensors [1]. These systems have technological importance such as
in sensor application and increasing data storage by increasing in sensitivity
of hard disk drive read heads [2]. The phenomenon of CMR effects,
explained by Zener through the double exchange mechanism, occurs in the
phase transition from a paramagnetic insulator at high temperature to the
ferromagnetic metal at low temperature T, [3]. Above the metal-insulator
transition temperature T, the sample shows activated behavior (dp/dT<o) or
behave like a semiconductor material. The LaMnO; is a perovskite-type
oxide and it's antiferromagnetic insulator due to the superexchange
antiferromagnetic  coupling interaction between the Mn* and Mn*
ions.LSMO is metallic ferromagnetic manganite with Curi temperature of ~
360 K [4,5]. La;«SryMnOs is considered as an alloy of LaMnO; with a( La)
atom substituted by a( Sr) atom. It shows colossal MR and exhibits half-
metallic properties for x=0.3 [6]. At x= 0.3, it has been shown that its spin
polarization is 95% at 4K and ~ 90% at 100K [7,8]. As early ,provided
evidence La;,Ca,MnO; is an HM [9]. The manganites doped with calcium
and strontium [10-13] received much attention due to the high Tc and small
variance of the B site ionic radii. Recent studies on these materials revealed
that CMR phenomenon is attributed not only to the double exchange (DE)
mechanism but also to the interactions such as electron-phonon coupling,
electronmagnon interaction, and the complicated band structure . In the
present paper, we have studied the electrical and magnetic properties of

~3~



Journal of Humanitarian, Scientific and Social Sciences
2" Issue December 2016

probe and to compare between Lagg;Cag3sMnO; and Lagg7Srg3sMnO;
systems.

Experiment

The manganites samples of Lag g7Cag 33MnOzand Lag g7Srg.33MnOswere
prepared via the conventional solid-state reaction method. A well-mixed
stoichiometric mixture of La,O; , CaCO3; , MnCO; and La,0O5, SrCOs,
MnO, with purities higher than 99.9% were mixed with acetone, ball
milled for 6 h and oven dried at 110 °C overnight. The dried powder was
heated at 900 °C in air for 12 h with rate 3°C/min to produce a highly
reactive powder. After calcination, the black powdery mixture was
grounded and sieved in order to ensure good homogeneity, then pressed
into pellets using 1.2g powder by hydraulic press at (3Tcm™) and sintered at
1300 °C for 24 hours with rate 2°C/min, followed by furnace cooling at
room temperature.

Characterization of the samples were done by Philip x-ray diffractometer
(XRD) with a rotating anode at room temperature with CuKo radiation
using Phillips (PW1830) in order to see the structure of the samples with
A=1.54056 °A. The resistance was measured by the conventional four-probe
technique in the temperature range of 20 to 300 K. Ac magnetic
susceptibility ¥ measurements for two systems as a function of temperature
in a magnetic field of H=10 Oe were measured by a Lakeshore AC(Model
7000) susceptometer with temperature range of 30-300 K and a frequency
of 125 Hz.

Results and Discussion

1- Structure properties:

X-ray diffraction spectrum (XRD) 20 pattern ranged from 20° to 80° is
obtained with the scattering vector perpendicular to the plane of the samples
are asshown in Figurel.The Miller indexed XRD peaks correspond to an
orthorhombic structure for Lagg;Cag3sMnO; [14] and to rhombohedral
structure for Lagg7Sro3sMnOs. No clear evidence of reflection peaks is
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observed in the XRD spectrum. Lattice parameters and unit cell volume for
two systems were calculated and listed in table 1. The unit cell volume for
LCMO sample is bigger than that of LSMO.

1.2
1 4
0.8 A
£l
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g.IIZI.E s
2 LCMO
0.4 - ’l A i
0.2 -
LSMO
n -|—I—I—I—I—I—
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Figure 1: XRD spectrum for LCMO and LSMO sample.

Table 1: Lattice parameters and unit cell volume for LCMO and
LSMO sample

System Lattice parameters (A) | Volume (A%
a=>5474

Lag s7Cap33Mn0O;3 b=7.702 229.69
Cc =5.448

LoerSlossMNOs | 5o co5 471 116.66
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2- Electrical properties:

Figure 2 shows the temperature dependence of the resistance under zero
magnetic field. The measurement was done by using the standard four-
probe method with a constant current 1mA.

The insulator-metal transition occurs at (246K) with metallic behavior at
lower temperature side for LCMO sample as shown in figure (2a)
[14].Whereas the samples of LSMO is metallic throughout the measured
temperature region and it's a round 360K (Tc is not indicated because the
measuring system is incapable to measure up to 300 K) as shown in figure
(2b).
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Figure 2a: Temperature dependence of resistance for LCMO sample.



Journal of Humanitarian, Scientific and Social Sciences
2" Issue December 2016

1.2

Resistance (ohm)

0.2 -

0 T T T T T
20 60 100 140 180 220 260 300

Temperature (K)

Figure 2b: Temperature dependence of resistance for LSMOsample.
3- Magnetic properties:

The temperature dependence of the ac magnetic susceptibility, ¥’ at the
magnetic field of 10 Oe of the samples are as shown in Figure 3. Both
samples display classical phase transition from paramagnetic to
ferromagnetic state at Cuire temperature, Tc. The LCMO sample display
lower Tc at around 245K as shown infigure (3c) [14]. Whereas, The sample
of LSMO exhibits the high Tc at 365 K, but here Tc is not indicated
because the measuring system is incapable to measure up to 300 K only as
shown in figure (3d). As the magnetic field increases from 0.1 Oe to 10 Oe
the LSMO sample shows increase of Ac susceptibility value. However, as
the temperature increases the Ac susceptibility increases.
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Figure 3c: Temperature dependence of ac-Suscentibility forLCMO sample.
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Conclusion

The electrical and magnetic properties of LCMO and LSMO samples
were investigated. Both the metal insulator and ferromagnetic transition
temperatures were found. An insulator-metal (I-M) transition is observed
at 246K for the LCMO sample, while a broad MIT is observed for LSMO
sample and it shows a high phase transition temperature at around 360
K.Parent compound (LCMO) shows a paramagnetic (PM) to ferromagnetic
(FM) transition with Curie temperature (Tc = 245K) near to that peak in
electrical resistivity (=246 K), and the Curie temperature T¢ for LSMO
sample is =~ 365 K. The perovskite structure manganites, specifically
LCMO and LSMO exhibits colossal magnetoresistance behavior which is
of interest to magnetic information storage applications and LSMO has
received much attention due to its largest single electron bandwidth and the
highest Curie temperature. These properties, together with the 100% spin
polarization, make LSMO an interesting material for application in
spintronic devices. Examples are magnetic tunnel junctions and
magnetoelectric devices .Furthermore, LSMO is also used to investigate
other materials, e.g. by spin-injection into cuprite superconductors to probe
spin polarization. While, the CMR effect for LCMO is of great
technological interest. Potential applications are for instance magnetic
sensors, magnetoresistive read heads, random access memory and data
storage.
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List of Abbreviations and Symbols
(Clalliaall g 5 ga )

Symbol/Term
Sr

Ca

Mn

La

O

C

MR

Cuka

CMR

Oe

MIT

HM

K

Tp
temperature
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Strontium
Calcium
Magnesium
Latium
Oxygen
Carbon
Magnetoresistance
The wavelength of the
Kal line of copper
Colossal magnetoresistance
Oersted
Metal to insulator transition
Half Metal
Kelvin

Phase transition
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Tc Curie temperature

R Resistance

AC Alternating Current
XRD X-ray diffractometer
P Resistivity

a.u Acrbitrary unit
DC Direct current

X Susceptibility

°C Degree Celsius

h Hour

A Angstrom

Hz Frequency unit

FM Ferromagnetic

PM Paramagnetic

C Curie constant for material
A Wavelength

0 Angle of diffraction
a,b,c Lattice parameters
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Abstract

The second era of Ottmanian (1835-1911AD) had witnessed a stable
economic development and growth due to internal and external policy and
because of the reforms achieved by the Ottmanian Empire in all its states.

Agriculture is considered a significant formation in the economical
growth due to its direct relation to population’s income and effect with
people’s needs in any country in the world because agriculture is the main
source of food to the people.

The agricultural and animal products have played an essential role in the
economy of Tripoli at that time, the Ottoman authority was responsible on
supervision of farms while the workforce was local people of Tripoli. This
situation had led to improve the economical condition of the state and its
people, also it was the main source for income to the Ottoman government.

1. Introduction

The research discusses the agricultural activities in Libya during the
second Ottomanian era in the state of west Tripoli. The era of Ottmanian in
west Tripoli has witnessed a significant development and growth, and the
history of that time shows many historical information about Libya. The
study will discuss the economical activities of the state of west Tripoli such
as agricultural activities and agricultural products because agriculture was
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very important to the people at that time until now. The study will also
discuss the livestock in west Tripoli because of its importance to people’s
living and was considered as one of the main sources of income.

This paper divided into introduction and many sections. The first section
discusses the agricultural activities. The second section discusses the
livestock. At the end, the study concluded with significant results related to
this topic.

1.1 The Agricultural Activity

Agriculture is a typical pattern in the economic activity in general
because it is related to the needs of people in any country of the world, and
more importantly, agriculture in west Tripoli had provided food for the
population of the state. The agricultural activities in west Tripoli was
considered the main productive sources and ranked top in the state economy
because of the wide area of Libya along the northern coast from east to west
of Libya which is 1900km long on the Mediterranean sea (Mustafa Hamid,
1999, p.276)

Agriculture had provided a stable life for more than 95% of the
population at that time, it was an important source of income for the
Ottoman state. (Fadia Abdul Aziz. 2006, p.45). Despite the fact that
agriculture was the main pillar of the Libyan’s life but it was primitive and
not developed, and also depended on traditional techniques . In addition to
that, agriculture was suffering from crises and many problems, including:

1. Lack and shortage of water resources.
2. Climatic fluctuations which was affecting crops.
3. Failure to fight and control animal and pests.

4. The shortage of labor force.
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5. The difficulty of transporting crops.

6. Farmer's dependence on old agricultural tools used for harvesting
and composting.

7. The neglect from local authorities to improve agricultural activity.

8. The state authorities had imposed local taxes on farmers.
(Francesco Koro, 1984, p.92)

The drought and few rainfalls had affected the whole country and
there was almost periodically a clear impact on the economy of the state.
Every ten years there had been four good years for production of good
crops, and four years of medium production. The remaining two years'
production was slightly few (Ahmed Sidki, 1971, p.238). The areas which
was suitable for farming and producing good crops but it was limited only
in the region of west Tripoli area and in particular Al Jafara region, Mislata
coast, Tripoli oases, and the mountains and valleys of Fazzan. With regards
to Cyrenaica, it was including Al Marj plain, Green Mountain, and desert
oases; the other part of the state’s land consist of desert and rocks or sand
dunes. (Anthony: Ikea, 1975, p.99)

At the beginning of the second Ottomani era (1250AH/1835AD), the
Ottomani governors had turned to pay attention to agricultural activities,
and this resource has become a major contribution to the economy of the
state in achieving simple economic growth.

At that time, the local newspapers had worked on alerting and
bringing attention to the importance of agricultural activity. For example;
Al Rageeb newspaper in its issue dated July 27, 1327AH/1909AD, had
stated the requirement to renew the agricultural works and using new
machines to ease agricultural works and to help the labor working in the
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farms at that time, the newspaper had highlighted the need for professional
working using these machines because the land of the state was the best, the
newspaper had advised the specialists in agricultural projects to adopt
modern methods. (Al Rageeb newspaper, 1329AH), whilst the newspaper
of Tripoli had described the extract of water from wells using animals as a
slow task and not efficient, and according to that using this way to extract
water would not develop the agriculture in the state, and therefore the
newspaper advised the necessity to replace it, and demanded the
government to allocate special funds for this purpose, (Tripoli Newspaper:
1327-1329AH).

Abu Kasha had wrote “ no harvesting, no farming, with extreme
poverty increasing, what a big disaster to the people of the state, it should
for government agents who had deposited into the sponsorship to ensure
interest of the country and to think in the future with fears and dangers and
threatened to take off security and stability of the state. (Fadia Abdul Aziz,
2006AD. p. 89)

After that the Ottmanian governors had been alerted to the huge
problems associated with agriculture activity, and then Al-Wali (governor)
Ali Ridha Basha (1282/1287AH/1866/1870AD) had issued orders to
improve some of the agricultural areas and develop the production in these
areas through all possible means to encourage the farmers to work in farms
(Nigola Ziadah, 1966, p.55). Then he had established the fund for public
benefits of agricultural credit in year 1285AH, 1869AD (paper number 129,
management affairs file). During the same time Al-Wali (governor) had
submitted a report to (the high door) explaining the importance of
agriculture to the economy of the state as well as highlighted the obstacles
they were facing and the required means to develop agriculture in the state.
According to that, he had suggested a proposal to drill wells in many part of
the state. His project had received an acceptance from the Ottomanian
administration center but the project was not executed and produced the
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desired goals because Al-Wali (governor) had resigned and did not continue
his job.

Ahmed Rustum Basha® (1896/1882AD/1313/1299HD) then had
worked to encourage the work in unused lands and develop agriculture in
these lands, therefore he had sold the lands that was belonging to the state
in the eastern areas of Tripoli with a condition to invest these lands. To
achieve his objectives he had imported some new plants such as potatoes
and berry trees (Al Mousely Shihab Yasin, 2006, p.71). At that time the
government of the state had worked on plantation of Olive trees and
understanding how to instill these trees and taking care of them. According
to that a resolution by the management council of the state was issues
(paper no 270, file of agriculture, Industry and Minerals). The resolution
indicated rules to punish the failure farmers or employees, as well as
managers and supervisors who did not follow the terms and instructions
indicated in the resolution. In addition to that to punish the people who had
caused damage to olive trees through random grazing (paper no 1080, file
of agriculture, Industry and Minerals). This was according to the report of
Al-Wali (governor) Ahmed Basha to the high door dated 8" of Shawal
1308HD 16 May/1891AD on the occasion of the tenth anniversary of his
mandate. In 1325AH/ 1907AD a special directorate for agriculture under
the supervision of agricultural experts staff was established in order to
provide agricultural guidance for farmers. The Mabel-Lomis Todo has
referred that some European authors like James Hamilton had spoke about
soil fertility in the state and how few water and a little work would bring a
big harvest. Mabel-Lomis Todo explained how water drift paths of rich

1.Ahmed Rustum Basha. Was born in Istanbul in 1825 AD, and studied at Athens, Greece, and

spoke a number of languages Alaworbeh, and held several management positions and political in
the Ottoman Empire, then appointed ruler of the mandate of Tripoli in 1882 and continued in
power until the year 1896. He died in the year 1897. Source Ahmad Sidgi Dajani .1971. Libya,
such as the Italian occupation. ledition. RR 64.136
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Muslims and Jews reflect a real beauty where fruit trees and flowers were
grown. (Mobil Lomsi, 1968, p. 101-104)

Al Hashashi (Tunisian travelers)? showed that agriculture in Tripoli
as seen in year 1312HD/1895AD was divided into two divisions in this
country. The first division of those, people who were qualified for doing
farm works and serving the land very well. The 2™ division was Arab
people who were living far from the state and were not qualified to work in
the farms and were not serving the land properly even their lands was
suitable for agriculture, those people of the 2™ division were more
interested in doing trading deals instead of working in agriculture.

The process of encouraging farmers to harvest the lands included all
regions of the land, in a letter sent by the manager of Sirt region to Al-Wali
(governor) Mustafa Nouri Basha indicated his intention to encourage the
local people to tilled lands and planting wheat and barley fields
(1270HD/1854AD) (Mohammed Abdul Majid 2004AD, p.82)

Ottmanian authorities has used a new system to organize real-estates
and to register them as well as special lands belong to the population and
government inside the state. On 18™ of Shaaban 1274AH/ April 2, 1858AD,
the Ottmanian law related to lands had stated the presence of what was
called “Daftar Khana” job in the administration of real estate registration
for the purpose of ownership and registering of lands, it was called “Daftar
Hakani”.

% Mohammed bin Othman Al Hashashi. Is a historian and traveler Tunisian born 26 Ramadan 1271
AH = 12 of July 1855 AD, and visited the mandate Tripoli in 1896 and clerks (evacuation anguish for
Tripoliy and book (Date Zitouna Mosquey and died on Tuesday, 3 de argument 1330 e _1911 m.
Source Al Hashashi: Mohammed,Benotman -1965, trip Al Hashashi to Libya. provide and achieve
Ali Mustafa Misrati. rr 23.24
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The process of land registering and indicating the names of land
owners was known as “Al Tabo” ® and the land owner would receive a
royal certificate which was known as Koshan Tabo. This law was
implemented in the state until 1291HD, 1874AD and had been applied in
the region of Tripoli and surrounding areas, like the western mountain and
some coastal cities (ahmed Sudki Al Dajani, 1971AD, p.112)

To support the process of land registration, the establishment of the
first agricultural bank of the Ottomanian government during the late period
of their rule was done in 1328 AH / 1910 AD. The capital of the bank was
funded from institutions similar to its work in the Ottomanian Empire. The
city of Tripoli had paid an interest estimated about 4% on the capital and
the most important activities and facilities of the bank such as credit based
on mortgage of immovable property. And the banks had imposed certain
conditions in the process of granting loans to the citizens such as the land
registration and legal editor. (Naji Mahmoud, 1995. p. 94)

In return, the policemen had been assigned for many economic tasks,
for example, guarding crops and fruit trees in agricultural areas and protect
them from spoil and thefts, alert their owners to pay more attention and care
and nurturing as well as punishing owners who was neglecting or cause
damage to the crops and fruit trees. The policemen were responsible to send
the heads of administrative units monthly reports on the status of those
plants and their conditions. (Mabrouka Omar, police in the state of Tripoli
during the Ottoman era 2, 1835/1911. 2007, p 138)

1.2 Agricultural products

S.Tabou, the origin is Bricks it means following or dependency. Launches on Sindh submitted by
the State is delegated to dispose of the land has held ownership. Recognition by extension the state,
Hussein Mujibur Egyptian, 2004, Lexicon of the Ottoman Empire, i 1, the House of Culture for
publication, Cairo. P 84
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The most important agricultural products was varied according to the
sestem of irrigation. Agriculture basically in west Tripoli is wintry and in
the summer .The wintry agriculture depends on rainfalls for planting many
several crops such as barley and wheat, which was considered the main
feeding for the population, and the barley was the main feeding for the
horses which was the means of transportation for the Ottmanian soldiers.
The planting of barely was taking the priority in grain production. Libyan
grain was demanded by the European countries especially England for
making Beer and Alcohol. The state was exporting huge quantities to
England at that time, whereas wheat was exported to European counties
(Fatehiyah Ali Abdullah, 2006, p.46)

In 1327AH/1909AD, the planted area with wheat in Tripoli was
about 35.7 thousand hectares and barley was 7.8 thousand hectares. In the
context of the Ottoman state's interest in agriculture in the state of Tripoli,
one of the documents indicated that in year 1321AH/1903AD, they had
brought 40 sacks of wheat seeds and distributed to the Libyans farmers to
take advantage of fertilized land and production of this type of wheat which
was highly demanded in Turkey at that time. The estimation of total area
allocated to cereal cultivation in the state of Tripoli was about 990 thousand
hectares with 78 hectares allocated to the cultivation of fodder for animals.
(Mohamed Mabrouk, d. T., p.120)

The English consular Jago had referred in his report that the exported
quantities of wheat and barley from the west Tripoli during the period
1295-1278AH/1878-1862AD reached a total amount of 18,78,000 Lira and
with a total amount 5,067,000 Lira of wheat and barley. The imported
wheat was 7,952,000 Lira and wheat 10,422,000, with a net difference for
the trading budget equal to 1,478,00 Lira, which led to an increase in the
production (English consular report in west Tripoli, Franshisko Koro
1984AD, p.93). Even though, the agricultural crops were affected by
rainfall from year to year. This impact of rainfall was clear in the exported
quantities of barley and wheat to England from years 1324-1328AH/1906-
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1910AD.The instability in the quantity of agricultural crop in the year 1324
AH /1906AD reached an amount to 380,300 quintals and fell down in year
1328AH /1910AD to 227,100 quintals. Other products of west Tripoli
region was dates which was exported on an average of 120-130 thousand
lira. The kind of dates was not excellent and not at the same quality level as
in Tunisia and Egypt. It should be noted that the dates of Fezzan was one of
the best dates in Libya. The estimated exports of dates from 1316-
1319AH/1899-1902AD as follows:

In 1316AH /1899AD, the exported dates was 120,000 francs, in
1317AH/1900AD the exported dates was 145,000 francs in
1318AH/1901AD was 50,000. During the year 1319AH/1902AD the
exported dates was 120,000 Francs (Fatehia Ali Abdullah, 2006, p. 48).

The palm tree has played an important role in the lives of the Libyan
people because its relationship with daily feeding. Therefore, the Libyan
people had got great benefits from the palm trees because palm trees was
the only food for them and for their animals. They made roofs for homes
and hats from palm stumps, they also made brooms from palm leaves
(Yassin Shihab, 2006, p. 102)

The state of Tripoli was known for olive planting since ancient
times. Especially during the times of Carthaginians and Romans, olive
trees spread across the state especially in Misalata region, Tarhunah, Nafusa
Mountains, Gado, Rahibat and Gharyan, which was famous for the quality
of olive, (Nikolai Iblich, 1988, p. 29).

The production of west Tripoli in the year 1328AH, 1910AD was
about 60 thousand quintals of olives. The oils and derivatives of olives were
exported through the port of Tripoli to Europe. Also olive was exported
from old Sabratha, as indicted in the historical monuments with the
existence of barmaid of oil until the present time, which was made since the
Roman era (Mustafa Hamed, 1999AD, p.281)
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The governing authorities were always encouraging the people
through periodic publications and instructions about the best ways of
planting olive trees, despite the lack of capability. (Document No. 28. Dated
1900)

The authorities worked through official newspapers to raise the level
of awareness and interest about the olive tree and converted the vast
unplanted areas to planted areas with olive trees. The authorities also had
focused on the implementation of the program of taxation and its formation
of committees inventory of land and agricultural property including olive
trees.

In 1302AH/1884AD a decision was made from the state
commissioned officer who went to Mislata city and meet the members of
the city council at that time, he had selected local officers form the council,
and then established a committee included writer and accountant to count
the number of olive trees in the city because of the economic importance to
the state (Ghaith Abdullah , 2010, p. 98-99)

One of the fruit trees we have found was citrus, which were grown
in orchards and farms in Tripoli and Al-Zawyah. Most of the production of
citrus was orange and lemon. Also other trees such as grape, figs, peaches
and apricot, apples, that was exported to Malta , Tunisia, England and
Germany at that time. The estimated export value was about 60 thousand
Lira per year.

We can identify the types of trees and their number from the
following table (Naji Mohammed, Nouri Mohammed, p.33,1973AD)
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Type Number of trees | Type Number of trees
Orange 39.000 | Pomegranate 750
Grapes 40.000 | Quince 300
Limon 19.000 | Almond 800
Pears 300 | Apples 400
Figs 800 | Total number: 101,350

Tobacco: The plantation of Tobacco and working with it in the state was
locaed in coastal cities in Libya and some cities in the south of Libya like
Sukna and was familiar of trading in Tobacco. After the process of
harvesting, the agricultural production was delivered to the government
office. Tobacco was classified into two types, and these two types were
planted in Fezzan and Tripoli region. Tobacco of Tripoli was planted in the
western region like Al Zawiyah and Gharyan city , which was close to the
state center like AL Jumah market and Tajora’a with an estimated area 300
hectares, but it was a low quality class, whereas the Tobacco of Fezzan was
planted in the southern region of the state or what is known Fezzan or
Sabha in the current time, and this Tobacco was the best class, and it was
produced double times of Tobacco of Tripoli per one hectares, also it was
cultivated and harvested in June. The single hectares produce 3-4 tons
(Adel Mohammed Abdul Aziz, 2000, p.340) and this agriculture needs for
plenty of water, which was one of the main obstacles to develop due to lack
of water resources (Kakia Antoni Jousef, 1975, p.174)

The government authorities have worked to monopolize the plantation
of Tobacco and had made agreements with foreign companies in order to be
responsible for plantation of Tobacco. In year 1301HD/1884AD, the state
government had made an agreement with a French company which was
known AL Reji which had granted a resolution to authorize the company to
start the plantation of Tobacco as well as manufacturing. This company had
allocated areas for planting Tobacco in Tripoli and in the surrounding areas,
and the city of Al Zawiah and Gharyan as well (Adel Abdul Aziz, 2000,
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p.340) therefore we can say that the activities of Jewish people was limited
even though they were doing trading in the agricultural products of the
state, but the Jewish people were not interested to work in this type of
business because at that time they were transferring their business from
agriculture to trading and industrial crafts, and it was known that Jewish
people did not own lands for agriculture purpose.

1.3 Livestock

The livestock has been associated with the life of Bedouin people and
rural areas either for their food or non-food products. People everywhere
since the ancient history had used animals for many purposes in the fields
such as plowing, irrigation and provided natural fertilizer for the land.
Animal had represented the sole mean of transportation at that time in the
state of Tripoli, whether for individuals or for transportation of goods,
whereas camels was playing a major role in the transport and trading on the
convoy route. On camels’ back, the man cross the deserts and travelled
across the whole desert areas. (Ben Moussa Taiseer, 1988. p. 131)

The spread of many types of animals in the state according to the
appropriate areas for animal’s life, and there were many animals in different
regions of the state. The livestock was one of the main sources of income to
the state and had contributed to develop the economies of the state. The
livestock included; sheep, goats, cows, camels, horses, mules, and donkeys.
(Mustafa Hamed: 1999,p. 281, Kakia Anthony Jouseph 1975, p.126).

The rainfall affected the livestock from year to year, in the year
where there was increasing rate of rainfall, the agricultural and animal
products were overflowed, and the opposite occurred during drought years,
for example; in years 1326 AH/1908AD and 1328AH /1910AD, the drought
period was very hard on agriculture in the state and worsened their
economic conditions. (Fatehia Ali Abdullah, 2006, p.51).
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Cooper (the English) had reported in his testimony for livestock an
existence of 350,000 camels and 30,000 horses in the state. Kakia Anthony
had also referred to the existence of cattle, sheep and goats, and he stated
that the cows in Libyan were giving a little quantities of milk and was used
in the manufacturing of oil exported to Turkey and other foreign countries,
and this was because the people was preferring goat milk.

Livestock had contributed in some years in supporting the state's
economy, and had played an important role in the export volume of the
state. In 1324AH/1906AD, the state of Tripoli had exported about 500,000
heads of cattle and during 1326 AH/1908AD, and according to a report from
the Italian consulate in Benghazi at that time, a delivery of 700 heads of
small bulls from Barca to Malta, and at the same time the state had exported
about 340,000 heads of sheep and goats to Egypt.

Wool was delivered monthly to France and Italy as a good quality
product, but the price of exported wool was not expensive because the wool
was full with sands and dirt and not clean. Other exported products was
bones and goat hair and dander from camel leather, also there was few
small factories established for tanning. (Francesco Kourou, 1984. p. 96)

And according to official and non-official sources, the estimated
number of goats and sheep was two million heads, and in one of the
statistical documents for the year 1323AH/1905AD that shows what
belonging to citizens in a number of areas of the sheep and the goats, the
numbers according to the following table. (Ben Moussa Taiseer, 1988,
p.134)
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Region Number of Sheep Number of Goats
14.154 13.906 Al Azizyah

4.391 2.923 Tajoraa

27.550 30.977 Al Rugat

4.962 5.732 Al Alawnah

145 336 Al Sahel

367 373 Al Manshiah

The report of Salnamah of year 1200/1285AH, 1786/1869AD, was not an
accurate statistics and numbers of animals to the state as outlined in the

following table (Yassin Shihab , 2006, p.106)

Type Number of Animals | Type Number of Animals
Sheep 1.287.000 Camels 35.000

Goats 700.000 Horses 14.000

Cows 32.000 Mules 300

Calves Cows | 10.000 Donkeys Undefined number
Bulls 25.000 All types of Poultry 5,000,300

The livestock was an important source for the local economy, and
was not only because of the animals themselves but because of their
products such as wool, leather, dairy, and camel dander, and these products
and animals were exported to the neighboring countries and the countries of
the Mediterranean Sea. According to that the Jewish people had been
professional in grazing and animal husbandry, and this because the
countries of north Africa was famous in sheep production due to population
nature and geographic factors (Hirschberg.A.1975 p262), and since then
livestock was of great importance to the economy of Maghreb countries,
and because the majority of the population was Bedouin at that time,
therefore many of the industries were connected to animals and their

~ 27 ~



Journal of Humanitarian, Scientific and Social Sciences
2" Issue December 2016

production. Jewish was famous for making cheese from milk and selling
them. In summary the agriculture, grazing, animal husbandry was not
mainly the main profession of immigrant Jewish people (Bashir Abdul
Rahaman, 2001, p.91)

The Jewish companies had played a vital role in importing and
exporting of livestock. The report of Italian consular showed that the
animals were exported from west Tripoli to Malta because the type of meat
of cows in Tripoli was very good and strongly demanded.

Due to the lack of milk, the process of fattening was achieved in
Malta; the sheep were excellent kind and have tails which was weighing up
of 5-6 kg. The exported cattle annually was 7800 head which was worthing
to 624,000 francs, as for the sheep, only 2880 head worth amount 34,560
francs. The price per sheep was 8-12 francs. The export through Carmili
Follett "English" and Carmili to Tkabardo "ltalian" and Shalom Qbeson
"Ottmanian”

Jewish people also worked in exporting animal bones through a
Jewish company called Berjis De Silva from Portugal, the company was
exporting annually around 100 tons with an estimated amount reached to
8000 francs at that time, and the company we receiving the bones from the
centers for slaughtering animals at a price 8 Franc per kg and then delivered
to Genoa, Italy. The horns and hooves of animals were exported to
Marseille annually, the estimated quantity was 10,000-12,000 kg, with a
total amount equal to 1500 Franc from the same Jewish company.

The work of both Jacob Arbib "English™ and Joseph Ksar "English"
and Shalom Qeson "Ottmanian " and Shalom Habib " Ottmanian " and
Haim Hassan "ltalian" on exporting the skins of cows, goats and sheep
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The number of goat skin that were shipped annually was about
208,000 dozen colorful and dried, and the total amount was reaching around
one million francs exported to United States through Marseille.

The number of sheep skins that were shipped annually was about
20,000 kg, and the total amount was around 12,000 Francs exported to
Naples, and Hamburg (Al Ahwal, Khalifa Mohammed. 1985. p. 341-342)

1.4The results

The regulations and reforms that had been made by the Ottmanian
authorities and in particular what were associated with applying the law and
rules that regulates the economy of the Ottmanian state that include the
western region of Tripoli had achieved contrast results in some times due to
foreign interfere as well as the natural factors.

The study showed that Jewish people had dealt with the economic
activities they had practiced at that time through handcraft, industrial and
commercial professions. The volume of economic activities of Jewish
people had been expanded at the end of the 19" century because of the
foreign interference and giving the Jewish people foreign protection that
allowed them to work freely without obstacles from the state authorities and
government bodies at that time.

In addition to that the foreign privileges in all Ottmanian states had
gave the Jewish people complete freedom and essential role in building
economical and political relationships between the state and European
countries, they had acquired commercial agencies and exporting rights to
the European nations.

The study showed that agricultural activities in the state of west
Tripoli was very active, and it had provided a good income for the
population at that time despite that agriculture was primitive and depended
on traditional old means and ways.
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In addition to that the study emphasized on the role of climate in the
agricultural environment such as rainfall and shortage in water resources.

The study highlight that the governors of the Ottmanian state were
mainly interested in agricultural activities and encourages the local people
and farmers for plantation and taking care of fruit trees, as in year 1869AD
the funds of public benefits had been established in order to provide loans
for the farmers and agricultural projects

The policemen were giving several tasks such as protection of
agricultural crops and monitor people who damage the trees and crops and
punish them.

The common agricultural crops in the state were; (barley, wheat, olive
and citrus trees, tobacco). The Jewish people had small contributions in
agricultural activities, because they had owned small agricultural areas
suitable for plantations.

The role of Jewish people in agriculture was limited even though they
were doing trading deals in agricultural products of the state, but the Jewish
people were not mainly interested to work in agriculture because at that
time they were transferring their business from agriculture to trading and
industrial crafts, and it was known about Jewish people they did not own
lands for agriculture purpose.

The study found that Jewish companies had played an important role
in exporting and importing of livestock products represented in; (leather,
bones and sheep wool) were export from Tripoli to Malta, Italy, Marseille,
England and other European countries, and because these products are
essential for factories in European countries as a raw material as well as
livestock had contributed to the economy of the state for many years and
was one of the main factors for economic growth in the state at that time.
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Abstract

In many cities today, owning a car has become an important and
dominant mode of transport. Increasing dominance of own cars as a mode
of transport is due to its inherent advantages associated with its usage. In
Tripoli, Libya due to rapid increase in car usage associated with poor public
transport system has resulted in an increase of traffic congestion, accidents
and lack of parking spaces. This study aims to identify the factors
preventing owning cars from shifting to public transport system (PT). And
to develop model shift from owning cars to public transport in order to
formulate policies to achieve this. A policy to enhance public transport
system usage and control car ownership simultaneously has become
necessary for solving traffic congestion problems. A questionnaire survey
was carried out on users of transport in Tripoli such as own car, taxis,
microbuses and coaches drivers (n = 900). The probability of car drivers
shifting to public transport was examined based on scenario of several
options such as reduction in public transport travel time and travel cost.
Reduction in total travel time and cost for public transport mode emerged as
the most important elements in attracting car users towards using public
transport system. Logistic regression technique has been used to analyze the
factors that impact users to switch their trips to public transportation
alternatives. Statistical Package for Social Science (SPSS) version 19 and
Excel 2007 software were used to analyze the questionnaire in this study.
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Introduction

Tripoli is the largest Libyan city and port, and it is the country's
capital. It is the meeting place for the People's Congress representing the
government; it is also known in Arabic as Tarabalus Al-Gharb, or Tripoli of
the West. The population of Tripoli is about 1,682,000 people with area of
400 square kilometers and population density 2207.32 people / sq km [8].
Figure 1 Shows the location of Tripoli where the survey was carried out.

Fig. 1 Tripoli location and study area

Source: Google Earth 2009

The survey was carried in Tripoli due to the high number of car
ownership and poor public transport system services together with high
traffic congestion at the selected area. This paper is a part of the study that
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focused on model shift initiatives. These initiatives focused on shifting own
car users to safer modes of public transport in order to increase road safety
and enhance road environment. Many cities have attempted to restrict the
use of own cars in favour of public transport, such as policies exist in Egypt
[11], Dubai [4], Saudi Arabia [2], Lebanon [7], England [5], Romania [9],
Malaysia [1], Asian countries [6], Dublin [13] and France [5]. The attempts
have been by changing the public perception to it.

Own car is one of the important modes of personal transport in
Libyan cities, mainly because it is cheap and more reliable than the current
transport modes available namely taxi, coaches and microbuses. Every
Libyan adult person almost owns one or more cars. They can travel from
place to place in safe way. Also, it is provided with comfortable
mechanisms such as a cover to protect him from the heat and rain. The
other transport type available in Libya is Taxi. Taxi is a very reasonable and
easily available mode of transport. . Statistics of the secretariat of the
Libyan justice in seventies to end of 2009 illustrated that 80% of Tripoli
residents used their own cars to go to work, study, shopping and else. The
number of vehicles in Libya was steadily increased in 1970s and early
1980s. By 1985 there were 313,000 automobiles and trucks in the country,
as well as about 70,000 different types of buses. At the end of 2008 |,
vehicles has increased approximately to 2,052,679 vehicles [12].

Study Problem

Understanding travel time, cost and the reasons for choosing one
transport mode over another is an essential issue. However, travel time is
more complex. For each trip, commuters have the choice between different
modes of transportation. Each mode has specific characteristics, such as
advantages and disadvantages associated with travel time and travel cost.
Commuters in Tripoli used public transport namely microbuses, private
taxies and coaches and own cars to their works, study and shopping
activities. Public transport can be owned and operated by individuals or
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private companies. The uncontrolled usage of these transport modes has
caused traffic congestion problems which has increased travel time, road
accidents and air pollution to the city environment [3]. Nevertheless, own
cars users have become more popular and dominant than other modes of
transport in Tripoli city due to their availability, flexibility and convenient
for travel when required. Own cars also represent high status, comfort and
safety. Due to the complex scenarios happening here , a study has been
carried out to understand the traffic congestion and try to establish suitable
models system to reasonably described travellers attitude and perception in
Tripoli city. Figure 2 shows framework factors that has caused traffic
congestion in Tripoli city.

‘ Current Tripoli Transportation System |

h 4 b4 h 4 h 4

‘ Poor Public Transport System ‘ | Increased Own Car | ‘ Poor Car Parking ‘ ‘ Puhblic Transport ‘

l

No Public Bus
No Train Private Taxi Private Microbus & Coach
, ’

A4 h 4 A

‘ Peak-hours traffic caused increase in travel time and cost |

‘ Traffic congestion in Tripoli Roads Network ‘

Figure 2 Tripoli traffic congestion factors framework
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Methodology

Primary data are generated by researcher who is responsible for the
design of the study and the collection, analysis and reporting of the data.
These data are used to answer specific research questions [10]. The data
collection was done through a field study i.e. observation and survey. The
survey was done using questionnaires to get relevant data. The respondents
for this survey are the own car users at study areas who use his / her own
car to make his / her trips to work, study and shopping. The questionnaires
were distributed to the private vehicle users who do not use other modes of
transportation. The respondents were selected randomly. Brief
questionnaires were formed to ensure user’s comprehension and they are in
the form of open and close ended questions. The questionnaires were
printed by two languages, Arabic and English language, to provide easier
understanding and answering for some respondents. There are three
sections in this survey. Section A 1is about respondent’s personal
information that will help the researcher to get the respondent’s basic
information for this research. Section B is a section that requires
respondents to fill in information about their trip characteristics and purpose
such as work, study and shopping trips. Section C is a section that requires
respondents to highlight their preference in mode switching in the study
area. This questionnaire has 51 questions which covered question three
sections as explained above, frequency using a private vehicle for work,
study and shopping purposes, problems when using private vehicles and
travel time and cost. These questions were formed based on the research
questions and the hypothesis. This survey had been conducted in areas
under Tripoli authority which do not have public transportation system
services, inadequate public transport services and shortage in parking
facilities. In total, there are four zones which do not have public
transportation services. This survey was done on work days (Saturday
through Thursday)
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A total of 900 questionnaires were collected in 5 months from (25
July to 23 December 2015).There are several questions that correspond with
respondents’ views, recommendation and opinions. These questions provide
the opportunity for the respondents to give their opinion. The questions are
formulated in such a way that could help the respondent answer the
questionnaire easily and quickly. Respondents were selected randomly from
residential areas which does not have public transportation system services.
The selected respondents are based on public transportation vehicles and
own car users who use their vehicles as their mode of transportation to go to
their trips. The following section will elaborate how this selection is made.
Statistical Package for Social Science (SPSS) and Excel software were used
for analysis the questionnaire and logistic regression method was used in
this study.

Results
Alternative Mode of Transport for Car Users

The study made an attempt to determine whether car users had
access to other modes of transport. Results from the study indicated that
about 88% of car users had an access to the public transport mode, while 12
% had no access to alternative modes. The question was written as to
explain if the government provides a good level of service by establishing
separate lanes of public buses and providing car parking areas in main
public bus stations, where these services will encourage the respondents’
shift into PT as can be seen in Figure 3. Figure 3 shows that 88% of
respondents liked to use PT if the government improved and initiated good
PT services, also providing the bus lane and car park facilities and suitable
parking cost per hour and just 12% disliked using PT and preferred to use
private car.
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H Switch to PT

B No Switch to PT

Figure 3 Improvement of the PT services can encourage people to shift
Factors Contributing to Car Popularity

The study describes specific questions in order to explain factors that
contributed to car use as opposed to bus and train use. The key factors
addressed were: 1) Available, 2) Reliable, 3) Comfortable, "4) Satisfactory,
5) No expensive, 6) Safe and 7) Prestige. Table 1 shows that private cars
are more desired over all other available modes in Tripoli. The 39.5% or
296 respondents said the car was always available, 14.7% or 110
respondents pointed out that it was reliable, 23.2% or 174 respondents said
that it was comfortable, 5.3% or 40 respondents stated that it was
satisfactory, 4.4% or 33 respondents mentioned that it was not expensive,
12.9% or 97 respondents mentioned that it was safe and 0% had seen
having the car as prestigious.
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Table 1 Reasons support to use your own car

No Statement Percent
1 It is available 39.5

2 Itis reliable 14.7

3 It is comfortable 23.2

4 It is satisfactory 5.3

5 It is no expensive 4.4

6 It is safe 12.9

7 It is prestige 0

Reasons Convince to Switch from Using Own Car to Public Transport

Considering the reasons to a modeshift from car travel to public
transport, it is necessary to understand the factors which support the great
majority of active car users t use public transport (bus and train) as a regular
means of transport. Table 2 presents the major reasons identified when
survey respondents were asked to name or select from a given list, the
factors which would influence their decision to use public transport. Table 2
shows the factor of most significance encouraging car users to use the
public transport was that the “High traffic congestion and delay”. This
statement received an average rating of 1) 30.3 % if the PT service is
available, 2) 6.3 % if the PT fare is cheap, 3) 20.1 % if the PT service is
fast, 4) 29.7 % if the PT covered all desirable routes, and 5) 13.6 % if the
PT vehicles are clean and comfortable.
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Table 2 Reasons can convince to switch from using own cars to public
transport

No Statement Percent

1 If the service is available 30.3

2 If the fare is cheap 6.3

3 If the service is fast 20.1

4 If the desirable routes are covered by public 9.7
transport

5 If the vehicles are clean and comfortable 13.6

Deterrents to Mode Shift from Car to Public Transport

Considering the deterrents to a modeshift from car travel to public
transport, it is necessary to understand the factors which deter the great
majority of active car users from using public transport (bus and train) as a
regular means of transport. Table 3 presented the major deterrents identified
when survey respondents were asked to name or select from a given list, the
factors which would influence their decision not to use Public
transport(PT). Table 3 shows the factor of most significance discouraging
car users from using the public transport was that the 1) 31.2 % PT do not
covered all desirable routs, 2) 26.4 % PT vehicles are too crowded, 3) 21.7
% in frequented PT, 4) 10.9 % PT unreliable services, and 5) 9.7 % PT
uncomfortable.
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Table 3 Factors can discourage you from riding public transport
instead of your car

No Statement Percent
1 Vehicles are too crowded 26.4

2 Unreliable services 10.9

3 Uncomfortable 9.7

4 In frequented public transport 21.7

5 Desirable routes not covered by public

transport 312

Improving Travel Time for Public Transport

The main factors affect decision making in choosing travel mode
from, in and to Tripoli city are travel time and travel cost. Travel time is
considered an important reason for mode choice. Using public transport
services is perceived as a waste of time by almost all own car users. The
data were represented in the form of cumulative format in the third column
in Table 4. The main factors affecting travel mode from/to Tripoli city are
travel time and travel cost which had been supported by the findings in this
study. Given its significant impact, travel time is a salient consideration
criterion in travel mode shift. The mode shift probabilities were categorized
by various categories (percentages) of travel time reduction, simplified in
Figure 4. According to Table 4 and Figure 4 the mode shift probabilities
ranged from 92.8% probability of private car use with public transport
reduction travel time by 10% to 1% probability of own car use with a travel
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time reduction of 90%. At the same reduction time level (10%), the
probabilities of public transport user increased from 7.2% to 99% of
probability when the reduction level of travel time per trip reached 90%. A
50:50 split (or own car to public transport ratio 1:1) may be achieved if
travel time of public transport was to reduce approximately 50% per trip.
For instance, if 70% of respondents were to use public transports, the
travelling time has to be reduced by approximately 85%.

1
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Reduction in travel time

Figure 4 Shifting to public transport if the travel time improved

The study further reveals that the main factor influencing decision
making in choosing travel mode in Tripoli city is the reduction of travel
time. Table 4 shows reduction Of travel time to work and study by public
transport with respect to survey results and probability of prediction (P)
values. The P value is derived from Equation 1 which involve constant (D)
and coefficient (o) values to verify the logistic prediction model used in
this study.

1

P = T Do W
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Where P = Probability prediction of shift to PT
D = constant
a = coefficient of x
X = level of travel time reduction
e = the base of natural logarithms (approximately 2.718)

Table 4 Survey results and data calibration

Reduction Cumulative
Category 1ravel survey result 1-P  1-P/P Ln (1-P/P)
Time (P)
1 10% 0.072 0.928 12.88889 2.556366
2 30% 0.136 0.864 6.352941 1.848918
3 50% 0.48 0.52 1.083333 0.080043
4 70% 0.843 0.157 0.18624 -1.68072
5 90% 0.99 0.01 0.010101 -4.59512

Simple linear regression analysis was then conducted by using
Microsoft Excel to obtain the intercept constant and the o value. The results
in Table 4 above reflect the process of calibration which then introduced
into Excel to estimate the alpha (o) and intercept values in ANOVA which
is described on Table 5. Based on the ANOVA table, some important
factors reflect the study significance which is the values of R? intercept
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coefficient and the important factor was alpha value which is used in the
equation 1 above to verify the used model. p values of 0.00395 as well as
0.00643 showed that the coefficient (-1.7833) and intercept (4.99168) were
significant at 0.05 significance level. With R? value of 0.956148 shows that
the variable, namely travel time reduction was able to explain 95.61% of
variation in the dependent variable, Ln (1-p/p). The probability function for
transport shift is written in Equation 2.

Table 5 The ANOVA table result

X Variable
Intercept 1

Coefficients 499168  -1.7833
Standard Error 0.73128  0.22049
t Stat 6.82593  -8.0877
P-value 0.00643  0.00395
Lower 95% 2.66441  -2.485

Upper 95% 7.31895  -1.0816

Lower 95.0% 2.66441  -2.485
Upper 95.0% 7.31895  -1.0816

LN D -4.99168, o - -1.7833
D . 147.1835
R? = 0.956148
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Where R? approaches one value that indicates the model’s strong
correlation power. Thus, the result of the prediction models can be shown in
Table 6 and Figure 5

P=1/(1+147.1835e 17833() (2)

Table 6 shows the respective survey results and model prediction
results pertinent to the travel time reduction. Respective results can be
substituted into the calibrated logit model to validate its functionality. For
instance, at 50% level of reduction travel time, the predicted cumulative p =
0.588581, which has maximum 10.9% (0.588581-0.48) probability different
from the data collected from the survey. Furthermore, Figure 5 shows the
plots for both survey and prediction results. From the graph, the steep slope
was discovered from 30% to 70% travel time reduction, indicates that high
probability of shifting into public transport occurred at time reduction level
range 50%-70%. Based on prediction model, the probability to shift at 50%
is 0.39 (0.588581-0.19354) while probability to shift at 70% is 0.31
(0.894859-0.588581). These findings have implied that the majority of
commuter users desired the travel time to be reduced by 50% to 70% if they
were to take public transport.

Table 6 Survey results and logit model results

Category | Travel time | Survey result | Result from logit model
reduction (P)Cumulative | (P)

1 10% 0.072 0.03885

2 30% 0.136 0.193854

3 50% 0.48 0.588581

4 70% 0.843 0.894859

5 90% 0.99 0.980633
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Figure 5 Improving travel time category for public transport shift

Figure 5 shows the high correlation between survey results and Logit
model, where both of the survey results and the modelled ones were
increased with the reduction of travel time.

Improving Travel Cost for Public Transport

The data are represented in the form of cumulative format in the third
column in Table 7 Improving the travel cost for public transport by
reducing it may motivate the public transport use. The model shift
probabilities were categorized by various categories of travel cost reduction
(%) as shown in Figure 6. Mode shift probabilities ranged from 91.7%
probability of own car use with public transport reduction travel cost (10%)
to 1% probability of own car use with a reduction of travel cost 90%. In
other words, public transport users’ probability increased from 0.083 with
10% public transport travel cost reduction to 0.99 of probability when 90%
reduction in travel cost per trip applied. A 1:1 split may be achieved when
travel cost reduction succeeded around 45% per trip by public transport
(intersection between two lines).
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Figure 6 Shifting to public transport if reduction in travel cost

The results as shown in Table 7 below indicate some important statistics
which reflect the model significance, such as R? T-test, intercept, and
coefficient (alpha value). The intercept as well as alpha values were
involved in the equation below to verify the used model see Equation 3.

P= ﬁ 3)
Where, P = probability prediction of shift to PT
D = constant
o} = coefficient of x
X = level of travel cost reduction
e = the base of natural logarithms (approximately
2.718)
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Table 7 Survey results and data calibration

Category | Recuce travel fé’)rc?ﬁ?nufif.uv'é 1-P | 1-PP | Ln(-PP)
1 10% 0.083 0.917 | 11.04819 | 2.402267
2 30% 0.257 0.743 | 2.891051 | 1.06162

3 50% 0.604 0.396 | 0.655629 | -0.42216
1 70% 0.885 0.115 | 0.129944 | -2.04066
5 90% 0.99 0.01 | 0.010101 | -4.59512

Simple linear regression analysis was then conducted by using
Microsoft Excel to obtain the intercept constant and the o value. The results
in the above Table 7 reflect the process of calibration which then introduced
into Excel to estimate the alpha (o) and intercept values in ANOVA which
is described in Table8. Based on the ANOVA table, some important factors
that reflect the study significance are the values of R square, intercept
coefficient and the important factor was alpha value which is used in the
equation 3 above to verify the used model. p values of 0.00105 as well as
0.00219 showed that the coefficient (-1.7097) and intercept (4.4103) were
significant at 0.05 significance level. With R? value of 0.981822 showed
that the variable, namely travel cost reduction was able to explain 98.18%
of the variation in the dependent variable, Ln (1-p/p). The probability
function for transport shift is written in Equation 4.
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Table 8 The ANOVA table result

Intercept X Variable 1

Coefficients 4.410305 -1.7097
Standard Error 0.44547  0.13431
t Stat 9.90044 -12.7293
P-value 0.00219 0.00105
Lower 95% 2.99264 -2.13715
Upper 95% 5.82797 -1.2823
Lower 95.0% 2.99264 -2.13715
Upper 95.0% 5.82797 -1.2823

Thus

LN D - 4.410305
a - -1.7097

D - 82.29456
R?=0.981822

Where R? approaches one value indicating the model’s strong correlation
power
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Thus, the result of the prediction models can be shown in Table 9 and
Figure 7

P=1/(1+82.29456e"17097()) @

Table 9 shows the survey result together with model estimated data
pertinent to the traveling cost reduction (%). The largest prediction gap was
detected at 50% of travel cost reduction. Cumulative p value of 0.672345,
which had maximum 6.8% scores was different from the survey data.
Figure 7shows the graph plotted with the proportion (probability) of shift
versus travel cost reduction (public transport) for both the survey and
model. Based on the graph, it is noted that dramatic increment occurred at
30% to 50% travel cost reduction (model estimated) which suggests that the
majority of users will most likely shift to public transport at 50% of cost
reduction with probability of 60%.

Table 9 Survey results and logit model results

Improving Travel Cumulative Survey result from logit

Category cost result (P) model

1 10% 0.083 0.062938
2 30% 0.257 0.270735
3 50% 0.604 0.672345
4 70% 0.885 0.918976
5 90% 0.99 0.984299
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The high correlation between survey results and logit model is
clarified in Figure 7 where both of the survey results and the modelled one
was increased with the reduction of travel cost.
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Figure 7 Improving travel cost for public transport
Own Car and Public Transport Mode in Present Time

Majority of Tripoli residents are suffering from the daily congestion
in most city streets especially at peak period of working days (Saturday
through Thursday). Table 10 shows in Tripoli 494 out of 600 respodents or
82.3 % of the respondents prefer to use public transport to avoid traffic
congestion.
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Table 10 Would like to use public transport or prefer your own car (n
600)

Statement Frequency Percent
Yes, use public transport 494 82.3
No, prefer use own car 106 17.7

Buses is the Best Public Transport Mode use in Tripoli

Table 11 illustrates 33.3% of the respondents prefer to use buses in city
streets while, 28% like to use light rail transit, 24.5% for train and low
percent about 14.2% prefer to use public taxi.

Table 11 The best public transport mode use in Tripoli (n 600)

Statement Frequenc

y Percent
Buses 200 33.3
Light Rail Transit 168 28.0

Under Ground 1

Train 47 24.5

Public Taxi 85 14.2

Discussion

Traffic congestion is not a new problem for the central city; it has
spread to cover suburban areas. The study in Tripoli city has revealed that
own car and public transport vehicles are becoming popular among urban
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travellers which has caused acute traffic congestions and spread out widely,
especially along the roads to Tripoli city centre. This study has revealed that
positive and negative operations are needed to encourage commuters to
shift from own car and private transport to public transport. The positive
operation would be to reduce travel time, cost and improve service (more
frequent and more on-time trips), and the negative operation such as to
increase the parking fees and reduce the parking spaces. The collected data
were obtained from our survey which was subjected to the logit model prior
to the calibration process. D and a value were extracted to be used in our
model equation. Then the validation process took place to fit our results into
the model. From the ANOVA results, the value of R square was within the
normal range. Based on the given results, our model was approximately
significant with the P value of < 0.05. Results of the study have shown that
more time will be used to travel by own car and private transport for all
trips. These scenarios have encouraged the commuters to shift to the public
transport (PT) system.

Conclusion

Transportation sector is an important thing in human daily life to
make their daily trips easier. But, the total of private vehicle on road was
increased and cause many problems such as traffic congestion, air pollution
and else [8]. Private vehicle users in Tripoli are suffering from
transportation travel time, congestion and lack parking if compared to
public transportation users in some big cities such as Cairo, Dubai, London,
Paris and else. Increasing of travel time causes several problems to all
vehicles users like increasing daily traffic congestion. Changing to public
transport system alternatives namely buses, train and LRT could reduce the
traffic congestion. A study has been done at Tripoli areas among private
vehicle namely own car, taxi, coaches and microbuses users, who live at
areas with acute poor public transportation system services in the city.
Logistic Regression Model has been used to analyze the factor that will be

~ 55 ~



Journal of Humanitarian, Scientific and Social Sciences
2" Issue December 2016

influencing users to switch their travel behaviour to public transport system
alternatives. Poor public transportation system services especially public
buses at certain places in Tripoli city is the reason why travellers prefer to
use own cars. In fact, there are several areas that do not have public
transportation services in Tripoli. This situation forces residents in these
areas to use own car vehicles to make their daily trips. If public
transportation services provide good and adequate, the trip maker might
shift their trip behaviour from travelling by own cars to public
transportation systems. This will save their expenditure on transportation
and reduce traffic congestion. The improvement and enhancement of travel
time and cost will encourage switching to use public transport mode in
providing the best services and suitable travel facilities. The current mode
split is 80% use private car and 20% who use the public transport namely
taxi, coaches and microbuses. If improving the public transport travel time
by 70% ,this will encourage the 81.2%. And by 70% improve of travel cost,
will encourage the 86.2%, to switch from using own cars to use public
transport system services. The need of realignment the Public Transport
system namely Buses, Light Rail Transit and Underground train is very
important to releaf the traffic congestion problems in Tripoli roads network
and streets.
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summary

The development of DNA-based technologies, within the concept of
selection marker gene, allows animals to evaluate the allelic variants of
genes that are directly or indirectly related to production traits.
Development and function of mammary is controlled mainly by growth
hormone and prolactin, which are secreted by the anterior pituitary. The
article presents the results of studies of the effect gene polymorphism
pituitary transcription factor (POU1F1), kappa-casein gene (k-CSN) and
prolactin gene (PRL) on milk production of cows of Frisian breed.
Analysis of the genotypes was performed by PCR-RFLP (polymerase
chain reaction—restriction fragment length polymorphism). It contains
information describing how to conduct research and reagent kits for each
of the genes studied. POU1F1 gene controls the transcription of genes
PRL, TSH and GH, as well as the functioning of the breast. Mutations
kappa-casein gene (k-CSN) affect the protein content in milk, cheese yield
and cheese as well as on the coagulation properties of milk. All this makes
the consideration of these three genes (POU1F1, k-CSN, PRL) as a
promising candidate genes dairy cattle productivity. As a result of studies
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have shown the presence of two populations of allelic variants of each
gene and all three variants of genotypes. As a result of molecular genetic
studies have investigated the genetic structure of Frisian breed and
established three genotypes AA, AB and BB. The population was in
Hardy-Weinberg equilibrium.

Animals genotype BB (POU1F1) characterized by the best milk
yield per lactation (500.5 kg at (P <0,01) and 835.6 kg (P <0,001)
compared with genotypes AB and BB, respectively), and genotype AB
(POU1F1) was significantly associated with higher protein content.
Genotype AB gene k-CSN provides higher performance milking (at 572.7
kg (P<0,05) compared with the AA genotype), whereas the effect of
polymorphism of the gene for the protein and fat content in milk has not
been established . PRL gene revealed that the animals of AA genotype
have better milk yield per lactation. Superiority over similar genotype AG
amounted to 388.2 kg and above analogy with the GG genotype at 564.1
kg (P<0,05).

Keywords: gene, polymorphism, productivity, POU1F1, k-CSN, PRLR,
Frisian breed.

Introduction

In the current economic environment and foreign policy, it has increased
substantially the relevance of the problem of increasing the productivity of
farm animal genetic resources of domestic breeds[14]. One of the
problems of domestic dairy cattle is the transition to the use of foreign
tribal resources, in particular Frisian. Both genetic and environmental
factors are known to influence production traits in cattle. Selection of
animals with higher production or better reproductive performance is of
great significance to breeders and consumers[2]. Current technologies
enable scientists to improve on the accuracy and efficiency of traditional
selection methods by applying genetic markers trough marker-assisted
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selection. Therefore, genetic polymorphisms that are significantly
associated with certain traits of interest are very useful [8]. Polymorphism
detection in genes related to production traits and the identification of the
allele which results in a phenotype of interest can allow for marker assisted
selection (MAS) [12][17]. Genes affecting polygenic traits characterizing
production performance are difficult to identify. In our conditions, such
animals, giving 10 thousand Kg of milk per lactation, has a low
reproductive capacity and propensity to various diseases, which
significantly reduces the terms of economic use of high yielding cows and,
consequently, the efficiency of production. Thus, it is advisable to increase
the genetic potential of local breeds differing productive longevity of the
use of modern breeding techniques. High efficiency for solving this
problem having methods of DNA marker selection aimed at identifying
genotypes of different genes markers of efficiency and selection of animals
with desirable genotypes for further reproduction. Today, the interest of
pituitary transcription factor genes (POUL1F1), kappa-casein (k-CSN) and
prolactin (PRL), as promising genetic markers productive qualities of
cattle [7]. The aim of this work was to study the effect of gene
polymorphism POU1F1, k-CSN and PRL on the performance of dairy
efficiency of cows of Frisian breed.

Materials and methods

The subject of this research was the cows of Frisian breed of
"ALHERA" region. Data on milk production obtained from the card
directly on the farm. Genomic DNA of cows (n = 136) were isolated from
200ul of whole blood using a reagent kit Diatom DNA . Analysis was
performed by PCR-RFLP (polymerase chain reaction-restriction fragment
length polymorphism). Restriction of the amplified gene fragments
POU1F1 carried out with the restriction enzyme Hinfl, k-CSN- Hindlll,
PRL — Rsal . The size of restriction products were evaluated by
electrophoresis on a 2% Agarose gel. Statistical analysis was performed by
standard methods.
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Kit for DNA Extraction Diatom DNA Prep

The kit is intended to be used for easy and effective extraction of DNA
from biological samples, based on selective sorption of DNA on the surface
of silica-gel granules in the presence of a high concentration of chaotropic
agent. The extracted DNA is used for further molecular biological reactions
without additional purification. The kit is optimized for DNA extraction
from the volume of 100l (up to 20ug) from 100 samples.

The kit contains:

Lysing reagent — 60 ml;

10xSalt buffer for washing — 10 ml,;
Glass beads, sorbing agent — 2 ml;
Reagent for elution, ExtraGene — 10 ml

Product specifications:

Extraction method Sorption in a volume on the silica-gel

granules
Purity of the extracted DNA OD 260/280 — 1,6-2,0
Time consumption for DNAKK 40 min
extraction
Yield of DNA 3-5 pg from 100 pl of blood

RFLP analysis—DNA sequence polymorphisms display different
migration profiles from wild-type fragment patterns when DNA is digested
with restriction fragments and separated by size using electrophoresis.

Results and Discussion
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POU1F1 is a candidate gene for regulating the growth and
development of cattle and other mammals, controls transcription of a gene
of prolactin (PRL), thyrotropin (TSH) and growth hormone (GH). It is also
required for effective functioning of breast cancer and increases milk
production. According to the research of Drozdov E.V., mutation
POUL1F1, followed by disruption of the structure of its product we can
have a significant impact on the expression of the genes controlled by
them, and thus change the phenotypic expression of traits of milk
production in cattle. [2] The gene POUILF1 in cattle localized on
chromosome 1021-22, located between TGLAS57 and RM95 (A — G,
AC _000158.1, 35008949..35024718), consists of six exons and five
introns derived protein comprises 129 amino acids[12].

The researchers has been proven to influence kappa-casein gene (k-
CSN) on milk productivity of cattle and technological properties of milk.
According to Vladimir Kryukov in several populations has 6 different
alleles of the gene. Genetic variants A and B alleles are most common.
Many researchers have attributed to the presence of alleles in a higher
protein content in milk, a higher yield of cheese and cheese, as well as the
best coagulation properties of milk [3]. It is found that high-quality hard
cheese can only be produced by a milk obtained from cows having
genotype BB gene k-CSN. In many countries, to increase the frequency of
the desired allele B gene k-CSN in programs of artificial insemination
using semen of bulls with genotype BB and AB [10]. Locus k- CSN relates
to synteny group U15 and stored in the chromosome 6. Variant A
comprises amino acids threonine (Thr) and aspartate (Asp) at positions 136
and 148, respectively. Variant B Thr-136 is replaced by isoleucine (Iso), a
Asp-148 to alanine (Ala). These differences are the result of point
mutations in k-CSN [2].

Prolactin (PRL, lactogenic hormone mammotropin (luteotrophic
hormone), growth hormone (GH), and chorionic somato mammotrophin
(placental lactogen, PL) are a family of protein hormones with significant
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sequence homology. Their molecules in various species account for 190-
199 amino acid residues. Homology of amino acid sequences of human
GH and PRL - 35%. All three hormones share common antigenic
determinants and have a similar effect: have growth-stimulating and
lactogenic activity [10].

PRL is involved in the initiation and maintenance of lactation in
mammals and was originally identified as lactotropic hormone secreted by
the pituitary gland. To date, we accumulated a lot of data about a variety of
physiological functions of prolactin, including osmoregulation,
reproduction, behavioral responses. Prolactin is synthesized in various
tissues, including immune and endothelial cells, neurons and others.
Moreover, part of prolactin in immune response regulation has led to the
concept of a dual functional role of prolactin — as hormones and cytokines.
Many biological functions, such as gene expression caseins are made
through the prolactin receptor [8].

In cattle PRL gene is localized in the g21 region of chromosome 23
and is closely linked with the genes of class | and class Il major
histocompatibility complex [4]. The analysis studied the genetic structure
of cows of breed Frisian genes POU1F1, k-CSN and PRL, set the desired
impact and identified genotypes on these genes. In the studied sample of
cows of Frisian breed gene POU1F1established the presence of the
three genotypes AA, AB and BB at a frequency of 18.8; and 43.7%,
respectively (Table 1). The highest frequency is determined for allele
B(0.62) and genotype BB(43.7%).

In carrying out similar studies Drozdov EV et al. in the cattle herds
of the Bryansk region found the prevalence of allele B and genotype BB
POU1F1 gene in all studied populations [2], which is consistent with our
research. The maximum prevalence of the genotype frequencies ob- served
in animals BB black-motley breed: group of cows (81.0%), and the calves
of black-motley breed of polymorphism in this gene was not observed. The
highest frequency of A allele was identified in cows ayshirskoy breed. The
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European and North American rocks observed in the prevalence of allele, in
most cases is very significant [13]. It was also noted that cattle Iran is
bucking the trend of the prevalence rate of A-allele. In groups of cows of
black-motley breed in allele frequency in the range of 0.64 (Belarus) to 0.88
(Russia, Bryansk).

In the study of the distribution of frequencies of alleles and
genotypes of the gene k-CSN in the study population were identified three
possible genotypes AA, AB, BB. The lowest frequency was determined
for the BB genotype, which occurred at a frequency of 6.3%. The
frequency of A allele was 0.75, allele B — 0.25. The highest frequency in a
population characterized by a homozygous genotype AA (56.3%). In
studies of Goncharenko G. in the gene k-CSN for cows of red steppe breed
established frequency of allele A 0.65, allele B-0.34, AA genotype —
40.8%, AB-48.9%, BB- 10.3 % [1]. Similar results were obtained
Selionovoy MI (-0 Allele A, 62; B allele —0.38 genotypes AA-44% AB-
36% BB-20%) [9], LN Chizhova (Alleles A-0.74 and C-0.26; genotypes
AA-58.5; AB-32.1 and BB-9.4%) [11].

Thus, our data are consistent with studies of several domestic
authors in terms of the low incidence of homozygotes BB and
significantly more prevalent allele, compared with allele B. On the other
hand, our results, as well as data Selionovoy MI and Chizhova LN showed
superiority over the frequency of homozygotes AA AB heterozygotes [9],
while studies Goncharenko GM et al. found a slight superiority over the
heterozygote AB homozygous AA [1]. Our studies of the genetic structure
of Frisian breed cows according to PRL gene polymorphism showed the
presence of genotypes AA, AG and GG with a frequency of 6.3; 31.3;
62.5%, respectively. The highest frequency was allele G (0,78) and the
genotype GG (0,62). Studies Alfonso E. et al. PRL gene in the American-
style Swedish cows in front showed the prevalence in the population allele
(0.87). The frequencies of genotypes AA, AG and GG were 78.4; 17.2;
and 4.4%, respectively [12]. Research results Tyulkina SV et al. [10] from
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purebred and crossbred Holstein bulls of PRL gene locus showed that 53
out of 70 bulls (75.7%) had the AA genotype, 16 (22.9%) - ABand 1 (1,
4%) — BB. The frequency of A allele was 0.87, and the allele B — 0.13.
The frequency of allele A PRL gene in cattle herds of black-motley,
Jersey, Kholmogory, Yaroslavl, Simmental breeds was 0,31-0,85. A
higher frequency of allele A PRL gene was observed among cows of
black-motley breed of 0.85, with the lowest frequency of allele A was the
animals Jersey Cattle—0.31 [10].

Studies M. Ozdemir on different breeds of cattle in different
directions productivity also showed different frequencies of genotypes and
alleles of the gene PRL [16].

Tablel: The distribution of the frequencies and alleles to the DNA-
markers of the Frisian cows

DNA-marker |Allel frequency Genotype frequency, %
A B AA AB BB
POU1F1/Hinfl (0,38 0,62 18,8 37,5 43,7
k-CSN/Hindlll 0,75 0,25 56,3 37,4 6,3
PRL/Rsal A G AA AG |GG
0,22 0,78 6,3 31,3 62,4

The data (Table 2) showed the influence of gene polymorphisms
POU1F1, k-CSN and PRL on productive qualities of cows. In the study of
gene POU1F1, animals with BB genotype have better milk yield per
lactation and surpasses analogues with genotypes AB in 500,5 (P <0,01)
and AA to 835.6 kg (P <0,001). Fat content in the milk of cows of
different genotypes was similar, but the concentration of the protein in
milk was higher in cows with heterozygous genotype AB, which surpasses
analogues AA genotype at 0,05% (P <0,01). Drozdov E.V. et al obtained
opposite results where individuals of genotype AA gene POU1F1 nadoyu
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at the average for a month was significantly superior to animals with other
genotypes [2]. In the group of cows with Aagenotype individuals present
with efficiency of more than 550kg of milk per month. Regarding
indicators of body fat percentage in the milk there was no statistically
significant differences between individuals with different genotypes.

In the study there was a significant influence of gene polymorphism
k-CSN on milk production of cows. The presence of AB genotype is
associated with a better milk yield per lactation. Thus, the milk yield per
lactation, cows with genotype AB exceeds analogues with genotype AA in
572.7 kg (P <0,05). At the same time, the relationship of genotypes with a
mass fraction of fat is not included in our study . Cows with BB genotype
were excluded from the analysis, because of sample (n = 1) does not
provide reliable results, nonetheless ; genotype AB animals carrying the
desired allele intended to increase the mass proportion of protein is 0.09%.
In the future when dealing with the breed you need to increase the
proportion of animals with a desired genotype BB in the population, in
order to increase milk production of cows of Frisian breed.
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Table2:Milk productivity of cows of different genotypes POU1F1, k-
CSN and PRL

Genotype of |Milk yield for 305 days of lactation, .
Mj, % MPS, %
gene kg

POU1F1/Hinfl
AA 4959,6 + 112,8 3,8810,04 3,0810,02
AB 5294,71104,6** 3,9210,01 3,1310,003**
BB 5795,21137,8*** 3,8810,03 3,12+0,007

k-CSN/Hindlll
AA 5259,11187,2 3,89+0,02 3,09+0,01
AB 5831,81175,2* 3,8910,01 3,18+0,06
BB - -

PRL/Rsal

AA 5815,51+201,0* 3,90+0,07 3,1510,02
AG 5427,3+227,0 3,9510,01 3,1240,01
GG 5251,4+196,5 3,8810,03 3,10+0,06

*P<0,05, **P<0,01, ***P<0,001

In studies of Selionovoy M.I., cows of Frisian breed with genotype
AB gene k-CSN udoyu superior to their counterparts with genotype AA at
154.1 kg. In these studies, the highest productivity was observed in
genotype BB that we have not studied. As in our case, the effect of the
gene k-CSN with indicators of fat content in milk is not established [9]. At
the same time, the results of research and other Goncharenko. Significant
effect of the gene k-CSN on the performance and yield of milk fat from
cows of Frisian breed were found [1]. Thus, the structure of the allelic
gene may contribute significantly to polygenic traits of milk production, at
least in the Frisian breed . This B-allele associated with increased
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productivity, can be seen as relatively rare. In the analyzed group of cows
is absent and there is a high probability of extinction in this sector in the
coming generations. PRL gene revealed that the animals AA genotype
have better milk yield per lactation and surpasses analogues genotype AG
for 388.2kg and 564.1 in the genotype GGkg (P<0,05). Effect of PRL
gene genotypes on the amount of fat and protein in the milk of the study
population, has not been established, but there is a positive trend in animal
genotype AA, which are relatively unique GG genotype had better scores
on the protein mass fraction of 0.05%. Research results Alfonso E. et al.
[12] gene PRL showed that animals with AA genotype had a higher milk
production during lactation than animals with genotype AG and GG (p
<0.05), consistent with our results. Studies of S.N. Dong for a large
population of local Holstein cows also showed that cows with AA
genotype of the gene PRL was higher milk protein content than cows with
genotypes AG and GG [14].

Conclusion

The pituitary-specific positive transcription factor (POU1F1) gene has
been the subject of many recent studies because of its important roles in
growth and development of mammals.

As a result of studies, it found the effect of genotypes of genes
POU1F1, k-CSN and PRL in the milk production of cows of Friesian
breed. For cows of Friesian breed desirable genotypes established
POU1F1 /BB, k-CSN / AB and PRL / AA consolidation that in the study
population will increase the milk yield per lactation to 835,6 (P
<0,001), 572,7 (P <0, 05) and 564.1 kg (P<0,05), respectively. No
significant differences in the mass fraction of fat in milk has been
established. The largest mass fraction of protein in milk was observed in
animal genotype AB / POU1F1, which surpasses analogues on the 0,05%
(P <0,01). These results confirm the possibility of using these DNA-
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markers as additional criteria for the selection of animals for increasing
milk productivity. The animals breeding selection assisted with genetic
markers can increase the production traits or optimize reproduction
performance in dairy cattle. The results from many associations analysis
of this effect shows potential positive effect of B allele occurrence on
growth and negatively on milk production performance. Preferably
average values for milk, growth and reproduction parameters.

These studies are part of a comprehensive study of domestic cattle breeds,
which aims to study the genetic basis of the variability of milk production
in cattle by examining the polymorphism of a number of key genes
involved in the development of breast cancer and her lactation capacity.
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Abstract

Aim: To describe the use of sSiRNA technology to inhibit HIF-1a and HIF-
200 expression in primary macrophages cultured in vitro, to determine
whether pro- MMP-7 expression regulated by these two HIFs. In these
experiments, the well described HIF-target, VEGF, is used as a positive
control whenever possible.

Methods: Monocytes were isolated from buffy coats & grown for seven
days to be differentiated into MDM, then HIF-1 a, HIF-2a expressions were
inhibited by transfection with SiRNA oligonucleotide, finally the
expressions of VEGF & MMP-7 were examined.

Results: Complete inhibition of pro-MMP-7 & VEGF release by MDM
showing that their hypoxic regulation is entirely dependent of HIF-1 and
HIF-2.

Conclusion: These findings indicate that both genes identified could be
important for the survival and functioning of macrophages in hypoxic
diseased tissues. Moreover, these data emphasize that the role of HIF-2a in
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addition to HIF-1la needs to be considered when developing agents that
target the HIF pathway.

Introduction

The presence of multiple areas of hypoxia (low oxygen tension) is a
hallmark feature of human and experimental tumors. Monocytes are
continually recruited into tumors, where they differentiate into tumor-
associated macrophages (TAM) and gather in hypoxic and/or necrotic
areas. A number of recent studies have shown that macrophages respond to
the levels of hypoxia found in tumors by up-regulating such transcription
factors as hypoxia-inducible factors 1 and 2, which then activate the
expression of a broad array of mitogenic, pro-invasive, pro-angiogenic and
pro-metastatic genes. We showed the mRNA for the gene encoding the
pro-tumour enzyme, matrix metalloproteinease-7 (MMP-7 or matrilysin), to
be upregulated by human macrophages exposed to hypoxia in vitro (Burke
et al., 2003). Here, we extend this finding to show that these cells also
upregulate their release of Pro-MMP-7 protein when exposed to hypoxia
and that this is a HIF-1 & HIF-2 dependent phenomenon.

Introduction

The presence of multiple areas of hypoxia is a characteristic feature
of malignant tumours resulting from local imbalance between the supply of
oxygen by blood vessels and its consumption by the surrounding tumour
mass (Vaupel et al., 2001).

Many of the adaptations to hypoxia are mediated by the activation of
specific genes through the action of hypoxia inducible transcription factors
(HIF-1 and HIF-2) (Wiesener et al., 1998). These proteins are heterodimers
consisting of two different o units and a common constitutive 3 subunit,
both basic helix loop helix (BHLH)-PER ARNT SIM (PAS) domain protein
(Semenza 2002). Under normoxic conditions the a subunit is hydroxylated
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at specific proline residues resulting in ubiquitination through the
interaction with von Hippel-Lindau protein (pVHL) and proteosomal
degradation. This process inhibited under hypoxia, as a result HIFa
accumulates in the nucleus and bind to short DNA sequences called
hypoxia-response elements (HREs) '5-RACGTG-3" near or in oxygen-
sensitive genes, stimulating gene expressions which have important roles in
tumour biology such as angiogenesis, glucose/energy metabolism, cellular
growth, metastasis and apoptosis (Maxwell et al., 1997; Semenza et al.,
2000; Zarember et al., 2005).

Tumour associated macrophages (TAMs) are present in large
numbers in most types of human tumour. Indeed they can constitute up to
80% of the total tumour mass in breast carcinomas (Kelly et al., 1988).
They originate mainly from the circulating monocytes rather than tissue
macrophages (Yamashiro et al., 1994). In breast carcinomas, macrophages
are found mainly in the poorly vascularized, hypoxic regions (Leek et al.,
1996). Under hypoxic conditions, it is thought that they alter their gene
expression and adapt their metabolic activity to anaerobic glycolysis, with
increased production of lactate and pyruvate, and metabolic acidosis (Lewis
et al., 1999). TAMs seem to have a complex role in tumour growth as they
can exert both anti-tumour and pro-tumour effects through a variety of
cytokines and enzymes (Bingle et al., 2002).

TAMs respond to hypoxia by expressing pro-angiogenic cytokines
such as vascular endothelial growth factor (VEGF) (Lewis et al., 2000).
Moreover, macrophages exposed to hypoxia in vitro up-regulate their
release of VEGF (Harmey et al., 1998). Macrophages also known to release
PR-39 amino acid peptide, that inhibits the degradation of HIF-1a by
neighbouring cells and stimulate their expression of VEGF (Lie et al.,
2000). Once macrophages reach hypoxic regions in the tumour they
promote tumour progression by releasing factors which stimulate tumour
angiogenesis and reduced patient survival in various forms of cancers such
as breast cancer (Leek et al., 1996) and pulmonary adenocarcinoma
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(Takanami et al., 1999). Macrophages express abundant HIF-1o in hypoxic
areas of various tumour types (Burke et al., 2002).

MMP-7 (matrilysin) is one of the smallest MMPs, consisting of two
domains, a pro-domain and a catalytic domain (wossner et al., 1998).
MMP-7 is secreted as a 28 kDa proenzyme. Activation of the proenzyme
involves a proteolytic removal of the N-terminal pro-region containing the
cysteine switch motif conserved in MMPs. The resulting mature and active
enzyme (19 kDa) consists of a catalytic domain with a zinc binding motif
(Van Wart, et al., 1990).

MMP-7 is expressed in epithelial cells of normal and diseased
tissues (Wilson et al., 1996). The protein localizes in normal tissues to
secretory and ductal epithelium in the endometrium, in various exocrine
glands and macrophages (Busiek et al., 1992; Rodgers et al., 1994). MMP-
7 up regulated by cytokines in inflammation result in increased level of
TNF from macrophages to remodel the regenerated tissue (Gearing et al.,
1994) It is also expressed in a variety of tumours ranging from breast,
colon, prostate, stomach, skin and soft tissue tumours (Hashimoto et al.,
1998; Shapiro et al., 1999; Deny et al., 2004; Yamamoto et al., 2004) and
contributes to proliferation, angiogenesis and metastasis. Knockout mice
lacking the gene have suppressed intestinal tumourigenesis (Wilson et al.,
1997; Jiang et al., 2005). On the other hand, Patterson et al., 1997 has
demonstrated that two member of human matrix metalloproteinase MMP-7
and MMP-9 hydrolyse human plasminogen to generate angiostatin
fragment. Therefore, MMP-7 and MMP-9 may regulate new blood vessel
formation through angiostatin which is a specific inhibitor of angiogenesis.

MMP-7 mRNA has been shown to be up regulated in hypoxic
macrophages and that the promoter of MMP-7 is hypoxia- inducible in
macrophages, and element from this promoter may prove useful in the

~ 74 ~



Journal of Humanitarian, Scientific and Social Sciences
2" Issue December 2016

future development of hypoxia inducible therapeutic constructs optimized
for use in macrophages.(Burke et al., 2003).

The aim of this study is to detect the MMP-7 and VEGF protein in
hypoxic macrophages and use the siRNA technology to knockout HIF-1a &
HIF-2a and see if these two genes are HIF-1 & HIF-2 dependent.

Materials and Methods

Isolation and culture of primary human monocyte-derived
macrophages

Human monocytes were isolated from leukocyte enriched buffy
coats obtained from healthy blood donors (National Blood Service,
Sheffield, UK). Blood was diluted 1:1 with HBSS (without calcium or
magnesium), layered on Ficol-Paque Plus (Amersham Biosciences, UK)
and centrifuged for 40 min at 400 g. The mononuclear cell-rich band was
removed, washed twice with HBSS and resuspended in Iscove’s Modified
Dulbecco’s Media (IMDM) supplemented with 2% human ABC serum,
2mM  L-Glutamine, penicillin (100 IU/ml), and streptomycin
(100pg/ml)(All from Sigma, Poole, UK). 8 x 10" mononuclear cells were
seeded into 10 cm tissue culture plates (Iwaki, town,Japan) and cultured for
1 h after which non-adherent cells were removed by washing and the
culture medium replenished. Adherent monocytes were cultured for 7 days,
to allow differentiation into monocyte-derived macrophages. (Zuckerman et
al., 1979). Purity and differentiation status of cells was checked using
CD68 immunocytochemistry and carboxypeptidase M in flow cytometry.
(Rehli, et al., 1995)

Hypoxic culture and protein extraction

Monocyte-derived macrophages were subjected to 0.1% (hypoxia) or
20.9% (normoxia) O, in 5% CO, humidified multi-gas incubators (Heto,
Camberly, UK) for 1,6,16, and 24 h. Incubator oxygen levels were
confirmed at the end of all experiments using mobile oxygen analyzers
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(Analox Sensor Technology, Cleveland, UK). Culture medium depths of
less than 2 mm were used throughout this study to ensure rapid removal of
oxygen from the culture media during hypoxic experiments.

Preparation of MDM cell extracts and immunoblotting

Following hypoxic or normoxic incubation MDM were washed in
PBS and total cell extracts obtained by lysing cells in lysis buffer (50 mM
tris HCL pH 8.0, 150 mM NacCl, 1% triton X-100 and 1 protease inhibitor
tablet (Roche, Mannheim, Germany). Cell lysates were incubated on ice for
40 minutes, sheered by repeated passage through a 25-gauge needle and
then centrifuged at 400 g for 10 minutes at 4°C to remove cell debris.
Nuclear and cytoplasmic MDM extracts was prepared using CellLytic
Nuclear extraction (Sigma, Poole, UK). All extracts were stored at -20°C
until immunoblot analysis. Protein concentration of cell extracts was
estimated using QuantiPro BCA reagent (Sigma, Poole, UK). Samples for
immunoblotting were prepared by heating to 100°C for 5 minutes in
reducing loading buffer. 60ugsample was run on a 10% SDS-PAGE gels
and after separation the proteins transferred onto polyvinylidene difluoride
membranes (Amersham Biosciences, Little Chalfont, UK). The membrane
were incubated for 16 hours at 4°C in blocking buffer (5% skimmed milk
powder in TBST — 10mM Tris, 180mM NaCl, 0.05% Tween-20, pH 8) then
probed with anti-HIF-10J (BD.Biosciences, San Jose, CA)or anti-MMP7
(R&D Systems,Abingdon, UK) antibody diluted to 1:250;1:100
concentration respectively in blocking buffer and incubated for 2 hatroom
temperature. After washing with TBST the membranes were then exposed
to anti-mouse secondary antibody conjugated with horseradish peroxidase
(Dako Ltd, Copehnagen, Denmark) at a 1:2500 dilution in blocking buffer
for 1 hour at room temperature. The secondary antibody was detected using
enhanced chemiluminescence reagent plus (Amersham, Little Chalfont,
UK). To confirm equal loading, membranes were stripped with stripping
buffer (100 mM beta mercaptoethanol, 2% SDS, 62.5mM Tris HCI pH 6.7)
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at 50°C for 30 minutes and re-blotted with a mouse monoclonal antibody to
[J-actin (Sigma, Poole, UK) at 1:15,000in blocking buffer. Protein
expression was quantified by densitometry using Quantity One software
(BioRad, Hercules, CA).

Transient transrection of cells with siRNA duplexes

The siRNA oligonucleotides used in this study were purchased from
Eurogentec (Seraing, Belgium). The HIF-1o siRNA duplex targets
nucleotides 1521-1541 of the HIF-1a. mRNA sequence (NM001430) and is
comprised of sense 5-CUGAUGACCAGCA-ACUUGAdTAT-3 and
antisense 5’~-UCAAGUUGCUGGUCAUCAGATdT-3. The inverted HIF-
la control duplex did not target any gene and comprised of sense 5’—
AGUUCAACGACC-AGUAGUCITdT-3 and antisense 5'—
GACUACUGGUCGUU-GAdTAT-3. Duplexes were prepared by mixing
50uM concentration of antisense and sense oligonucleotides with annealing
buffer (30mM HEPES pH 7.0, 100mM potassium acetate, and 2mM
magnesium acetate) heat denaturing for 1 min at 85°C and annealing at
37°C for 1 hour. Duplex formation was confirmed by electrophoresis
through 5% low melting temperature agarose (NuSieve GTC; FMC
Bioproducts, Rockland, ME)

siIRNA treatment of human monocyte-derived macrophages

Monocyte-derived Macrophages were cultured for 5days in 6 well
plates (initial seeding density was 20 x 10° mononuclear cells/well). 5ug of
20 nM siRNA duplex was diluted in IMDM containing 2% AB serum,
2mM L-Glutamine, penicillin (100 1U/ml), and streptomycin (100ug/ml) to
give a final volume of 100pl, then mixed by vortexing for 10 seconds. For
complex formation 15ul of RNAIFect transfection reagent (Qiagen,
Crawley, UK) was added to the diluted siRNA and mixed by vortexing for
10 seconds and then incubated for 15 minutes at room temperature.
Adherent macrophages were washed with PBS and 1900ul of IMDM
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medium added to the cells. 2000ul of the complexes were added drop wise
onto the cells and the plate gently agitated before incubating 37°C.
Following 24 h incubation macrophages were washed and incubated for an
additional 24 h before beginning the hypoxic experiments.

Measurement of VEGF and MMP-7

Tissue culture supernatants of monocyte-derived macrophages exposed to
normoxia and hypoxia were collected, centrifuged for 10 minutes at 400 x g
to remove cell debris and then concentrated 5 x using vivaspin Millipore
columns.Secreted MMP-7 and VEGF were measured in the concentrated
supernatant using the respective Quantikine ELISA kit (R&D Systems,
Abingdon, UK).

Statistical analysis:

A parametric t-test was used to evaluate significance between experimental
groups. p

values exceeding 0.05 were considered not significant.
Results
Immunoblots for detection of HIF-1a in human MDM

A HIF-1a protein was detected in macrophages in total cell extract
by using Western blotting. The protein was up-regulated at 1 and 6 hours
reaching high level at 16 hours up to five folds and then start to decline at
24 hours of hypoxia (0.1% O,) with no HIF-1a expression at 20.9% O,
(Figure 1).

By looking at the cytoplasmic extract there is no HIF-1a expression
detected unlike the nuclear extract where HIF-1a is up regulated after
16hours of hypoxia up to 7 folds and increase further when the cells treated
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with LPS. There is small amount of HIF-1a protein detected in the hypoxic
cytoplasmic fraction after LPS treatment (Figure2).
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Figurel: HIF-1a expression in human MDM. Hypoxic induction of HIF-1a
macrophage showing bands (at approximately120 kD) in total cell extracts
following exposure to normoxia (N) (20.9% O,) or hypoxia (H) (0.1% O,)
for 1, 6, 16 and 24 hours of hypoxia with the densitometry. The membrane
was reblotted with the B-actin antibody to ensure equal loading.
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Figure 2: HIF-1a expression under the effect of LPS in the cytoplasmic
and nuclear extracts in MDM. HIF-1a protein was detected mainly in the
nuclear extract and increase further when the cell treated with LPS after 16
hour hypoxia (0.1% O,). There was no HIF-1a expression in the
cytoplasmic extract with the densitometry. The membrane was reblotted
with the B-actin antibody to ensure equal loading.
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Transient transfection of HIF-1¢ in human MDM

MDM were transfected with Sug of 20 nM siRNA duplex and then the
protein was checked through Western blotting after 48 hours transfection.
HIF-1a protein was reduced in hypoxic macrophages treated with siRNA.
There was no HIF-1o inhibition in the cells treated with the same
concentration of the scrambled peptide (control) (Figure 3). The cells were
viable after the siRNA transfection by using promidium iodide stain (PI)
(data not shown).
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Figure 3: Transient transfection of HIF-1a in MDM. Cells treated with 5ug
siRNA for 48 hours shows complete inhibition of the HIF-1a protein in the
hypoxic macrophages as detected by Western blotting. There was no effect
on HIF-1a expression in the cells treated with the scrambled peptide
(control). The B-actin protein was used as a loading control.

Immunoblots for detection of HIF-2a in human MDM

A HIF-2a protein was tested in macrophages in total cell extract by using
Western blotting. HIF-2a protein was not detected under normoxic
conditions (20.9%) at 1, 6, 16 and 24 hours. However, macrophages were
found to upregulate HIF-2a protein when subjected to hypoxia (0.1% O,).
In contrast to HIF-10, maximal levels of HIF-2a were seen after 1 hour of
hypoxia up to 6 folds. Thereafter, protein levels gradually declined. HIF-2a.
protein was stable at 24 hours, unlike HIF-1o, which had started to decline
at this point (Figure 4).

As with HIF-1a, HIF-2a is translocated to the nucleus under hypoxic
conditions HIF-2a was found not to accumulate in either the cytoplasmic or
nuclear fractions of MDM in normoxia. However, after 16 hours exposure
to hypoxia, HIF-2a protein was detected in the nuclear fraction up to 8 folds
(Figure 5).
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Figure 4. Effect of hypoxia on HIF-2a accumulation in human monocyte-
derived macrophages in vitro. Immunoreactive HIF-2a protein bands (at
118 kD) were seen in total cell extracts (A) following exposure of cells to
hypoxia (‘H’; 0.1% O,) for 1, 6 or 16 & 24 h. No bands were visible in
extracts after cells experienced normoxia for the same periods of time (‘N’;
20.9% 0O,). The membrane was stripped and re-blotted with a [B-actin
antibody to ensure equal loading of all lanes.
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Figure 5. Immunoreactive HIF-2a protein bands were seen in nuclear but
not cytoplasmic cell extracts following exposure of cells to hypoxia for 16h.
The control is human breast carcinoma cells (T47D), exposed to hypoxia
for 16h.

Transient transfection of HIF-2¢ in human MDM

Macrophages were transfected with HIF-2a siRNA at concentration
of 250 nM. HIF-2a protein expression was inhibited in these cells after 16
hours hypoxia. There was no effect on HIF-2a expression after transfection
with the scrambled oligonucleotide siRNA probe (Figure 6).
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Figure 6: Transient transfection of HIF-2a in MDM. Cells treated with 5ug
siRNA for 48 hours shows complete inhibition of the HIF-2a protein in the
hypoxic macrophages as detected by Western blotting. There was no effect
on HIF-1a expression in the cells treated with the scrambled peptide
(control). The B-actin protein was used as a loading control.

VEGF expression in HIF-1a knockout macrophages
Media was collected after the siRNA transfection and concentrated before
the ELISA experiment. VEGF protein was decreased to the normoxic level
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in the HIF-1a knockout cells. This result suggests an important role for
HIF-1a in the expression of VEGF protein under hypoxia (Figure 7).
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Figure 7: ELISA for VEGF expression in HIF-1a knockout in
macrophages. VEGF protein was detected at the normoxic level in the
absence of HIF-la. + P<0.001 w.rt. MDM cultured under normoxic
conditions.* P<0.001w.r.t scrambled siRNA-treated MDM cultured under
hypoxic conditions.

Hypoxic induction of pro-MMP-7 release by human macrophages: role
of HIFs:

Pro-MMP-7 release was significantly (P < 0.001) upregulated by hypoxic
macrophages compared to macrophages cultured in normoxic conditions.
Treatment of macrophages with HIF-la siRNA & HIF-20 siRNA
significantly (P < 0.001) reduced the levels of hypoxia-induced pro-MMP-7
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released when these macrophages were exposed to hypoxia for 16 hours.
The levels of pro-MMP-7 found in HIF-1a siRNA & HIF-2a siRNA-treated
macrophages were comparable to those found in the supernatants of
macrophages cultured in normoxic conditions. Transfection of macrophages
with the scrambled oligonucleotide siRNA probe had no effect on levels of
pro-MMP-7 found in macrophage culture supernatants and these were
similar to those found in macrophages subjected to hypoxia without SIRNA
treatment (Figure 8).
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Figure 11: Inhibition of HIF-1a & HIF-2a ablates hypoxia-induced release of pro-MNMP-7
by macrophages. The media from macrophages was collected and assayed for pro-MMP-7
expression. N = normoxia, H = hypoxia, siRNA 1¢ = hypoxic macrophages treated with siRNA
for HIF-1a, stRNA 2a = hypoxic macrophages treated with siRNA for HIF-2e, Sc = hypoxic
macrophages treated with a scrambled siRNA control. The level of pro-MMP-7 protein was
reduced in both HIF-lo & HIF-2a-deficient macrophages compared with controls, A
representative ELISA is shown of three separate experiments. + P=0,001 w.r.t. MDM culred

under normoxic conditions. * P<0.001 w.r.t scrambled siRNA-treated MDM cultured under
hypoxic conditions,

Figure 8. The level of pro-MMP-7 protein was reduced in both HIF-1o &
HIF-2a-deficient macrophages compared with controls. + P<0.001 w.r.t.
MDM cultured under normoxic conditions. * P<0.001 w.r.t scrambled
siRNA-treated MDM cultured under hypoxic conditions.
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Discussion

In this study MMP-7 was shown to be up regulated in hypoxic
macrophages at 16 hours of hypoxia but not at 1 and 6 hours using Western
blotting for both whole cell extract and the media. This result was
confirmed by zymography and ELISA. Induction of MMP-7 protein
expression by hypoxia explain the high levels of this enzyme expressed by
macrophages in human atherosclerotic lesions (Halpert et al., 1996)) as
these sites are known to be ischemic (Bjornheden et al., 1999). The fact that
MMP-7 levels are high at sites of plaque rupture suggests that it may be an
important feature in the progression of certain cardiovascular diseases
(Shah 1998). The hypoxic up regulated gene identified (MMP-7) could be
important for the survival and functioning of macrophages in hypoxic
diseased tissues and their promoters could prove useful in macrophage
delivery gene therapy.

MMP-7 expression has been linked to resistance to doxorubicin
chemotherapy. Owing to the ability of MMP-7 to cleave Fas ligand from
the surface of the tumour cells, blocking the action of the drug (Mitsiades et
al., 2001). TAMs express high level of MMP-7 in hypoxic areas of human
breast carcinoma (Burke et al., 2003) suggesting that hypoxic induction of
this protease in macrophage may contribute to the resistance of hypoxic
tumour cells to treatment with doxorubicin.

In this study we used siRNA that specifically target degradation of
MRNASs encoding HIF-1a. After treatment with siRNA, the expression of
HIF-1a protein was greatly reduced under hypoxic conditions in the HIF-1a
knockout cells. The siRNA oligonucleotides used was specific to HIF-1a
protein tested. Inverted siRNA control had no effect on the expression of
HIF-1a protein.
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Two hypoxia inducible genes (VEGF and MMP-7) (Harmey et al., 1998;
Burke et al., 2003)) were tested in macrophages. Both VEGF and MMP-7
protein were decreased to the normoxic level in macrophages HIF-1a
knockout. This result indicates that both VEGF and MMP-7 expression is
HIF-1a dependent in primary macrophages. Human MMP-7 promoter
contain a sequence closely resembling a HRE at position -617 to -590,
containing a consensus HIF binding site (HBS; 52 ~ACGTG < 3) (Burke
et al., 2003 133). Although the hypoxic regulation of MMP-7 and VEGF
appears to involve HIF-1 in human MDM, we have yet to ascertain whether
this is a direct or an indirect effect in the transcription of these two genes. In
addition HIF-2a knockout worth to be tested in macrophages to check if it
has any effect in expression of these genes in macrophages. As the activity
of individual HREs varies markedly between different cell types. Therefore,
the most appropriate HRE for use in macrophage based gene therapies
would be derived from a gene highly up regulated in hypoxic macrophages.
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ANALGESIC EFFECTS OF LIBYAN FRESH POMEGRANATE
FRUIT OF PUNICA GRANATUM

Lamees BenSaad?, Kim Kah Hwit, Mabruka Elashheb?, Najat Saeed?
Samia Hassan?, and Fatma Benrabha2. Department of physiology,
Faculty of Medicine, University of Malaya!, Department of
pharmacology, Faculty of medicine University of Tripoli2

Context: The severe side effects of analgesic drugs require the search of
new analgesics from natural products and nutritional resources known as
nutraceutical.

Objective: This work aimed to evaluate the analgesic effect of fresh
pomegranate Punica granatum fruit juice (fpj) been consumed by Libyans
for a century. In this study we investigated the fresh fruit juice given to
mice for three subsequent days versus the effect of (fpj) given instantly and
those given the ethanol extract of pomegranate

Materials and Methods: Antinociceptive activity of fresh pomegranate
fruit juice (fpj) was examined using two models of pain. In the writhing test
the (fpj) was administered for three subsequent days where no food was
given,the (fpj) was also given instantly i.p.(0.15ml/kg) and orally
p.0.(0.15ml/kg) for hot tail one group of animals were prefed (fpj) the
ethanol pomegranate extract was administered by intraperitoneal route in
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doses of (100,150 and 200mg/kg) for writhing , hot tail flick test and
compared to aspirin 100mg/kg in all tests

Results:

In the writhing test for mice the index of pain inhibition (IPI) was
47.8% for mice prefed with (fpj) and 37% for ethanol pomegranate extract
(200mg/kg i.p.) and 59% for aspirin whereas, the groups treated instantly
(0.15ml/10g) i.p.and orally failed to inhibit acetic acid induced writhings.

In the hot-tail flick test fresh pomegranate fruit juice (fpj)
antinociceptive effect was evident within 15min the maximum possible
analgesia ( MPA) was 18% and remained elevated throughout the
observation period ethanol pomegranate extract (200mg/kg) showed
significant analgesia reaching its peak at 60 min MPA was 24.1% as
compared to aspirin 37.5%

Conclusion: The results demonstrated that consuming pomegranate fresh
fruit leads to significant analgesic activity which may be both peripheral
and central.

Keywords: Antinocieptive, pomegranate fruit juice, maximum possible
analgesia, Punicagranatum
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Introduction

The pomegranate (Punica granatum L.Punicaceae) ,is one of the
oldest known fruit species. It has a long history of herbal use dating back
more than 3000 years. In Libya pomegranate is considered as a health
giving fruit and home remedy and is consumed widely as a fruit juice,
pomegranate fruit peels are used for gastric ulcers, visceral pain, and as a
natural dye. It grows in the middle east extending throughout the
Mediterranean, eastward to China and India, and on to the American
Southwest, California and Mexico in the New world. The pomegranate
plant is either a small tree or a large shrub, its fruit often considered to be a
large berry (Levin,1994). Pomegranate is used traditionally for treatment of
many illnesses these include ulcers diarrehea, aphthe and diabetes mellitus
(Lansky and Newman,2007). It has been reported to possess anti-
inflammatory effect (Lansky and Newman,2007;Shukla et al 2008 ;
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Quachrif et al, 2012),antioxidant effect(Mertens-Talcott et al., 2006)
anticancer and antiatherosclerotic effect (Perze-Vicente et al., 2002).

The major class of phytochemical present in pomegranate is the
polyphenols and includes flavoinoids, condensed tannins and hydrolysable
tannins(Gil et al., 2000). In addition pomegranate fruit husk is rich in
ellagitannins and gallotannins (Mayer, 1977). Pomegranate juice is an
important  source  of  anthrocyanins and  phenolic  tannins
(puicalin,pedunculagin,puicalagin and ellagic acid) which give the fruit and
aril its red colour (Gil et al,2000;Kulkarnit Aradhya,2005). It has been
reported that pomegranate juice has an antioxidant capacity three times of
that known beverages such as red wine and green tea, presumably due to
the presence of hydrolysable tannins in the rind along with anthrocyanins
and ellagic acid derivatives (Gil et al., 2000). In a comparative study,
anthocyanins from pomegranate fruit were also shown to possess higher
antioxidant activity than vitamin E(alpha tochopherol),ascorbic acid and B
carotene (Seeram and Nair,2002).

NSAIDs remain among the most widely used drugs for management
of pain and inflammation despite their serious side effects. This highlights a
need for safe and alternative treatments. The prevention and alternative
treatments could come from nutrition. By nature nutrition is better
positioned to have long term rather than short term health effect (Ameye
and Chee, 2006).

NSAIDs inhibit both COX1which has a protective effect and COX2
enzyme which is responsible for inflammation and pain which lead to
discovery of selective COX2 inhibitors which are known to be very
expensive (Peterson and Cryer ,1999) .This gave a rise to research for
natural COX2 inhibitors with no side effects and less expenses.
Pomegranate is rich in flavonoids and phenolics which are plant based
chemicals that hold great promise as COX2 inhibitors. Despite the wide
consumption of pomegranate fruit and juice in Libya no scientific studies
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have been done regarding the Libyan variety of Punica granatum. In this
study we tested the fruit juice and fruit extract which are consumed by
Libyans in order to verify their ethno pharmacological use and to join other
colleagues in the search of natural analgesics.

Materials and methods

Plant material

Fresh pomegranate were collected from an orchard in the region of
Tajoura,in the fall of 2010

Animals

For the writhing test and hot tail flick test albino mice (20-30g) of
both sexes were used. The animals were supplied by the animal house of
faculty of medicine University of Tripoli. Two groups of mice was fed
pomegranate fruit juice for 3 subsequent days and no other food was given.

The experiments were performed according to the guidelines set by the
National institute of health regarding the treatment of experimental animals

Preparation of juice

The fresh pomegranate fruits were washed and manually peeled
without separating the seeds. Juice was obtained using commercial blender
filtered and diluted with distilled water.

Extraction method

Fresh fruits were cleaned freeze-dried and grounded into fine powder
using electric blender. The powder was dried in an oven at 40 °C for 24hrs
then the fine powder was sieved through 24 mesh .The fine powdered
sample was extracted with 250ml 80%ethanol in water at room temperature
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for 24hr in a shaking water bath. The extract was filtered by a Millipore
filter with a 0.45um nylon membrane under vaccum at 25°C

Phytochemical analysis

Preliminary phytochemical analysis of pomegranate extract implicated
determination of the following compounds alkaloids, flavoinoids, tannins,
anthocyanes, sterols ,terpenes and saponins (Trease and Evans 1989).

Acetic acid writhing test

Writhing was induced by the intra peritoneal injection of 0.6% acetic
acid at a dose of 0.1ml/kg (Collier et al, 1968). Five groups of 6 mice were
used. Saline, ethanol pomegranate extract 100,150and 200mg/kg, aspirin
100mg/kg were given to animals 30min before the injection of acetic acid
and the number of writhes were counted for a period of 15min

The index of pain inhibition was calculated as follows:
_[(X0-Xi
IP1=(*=) x100

X0 is the number of writhes observed in control group. Xi the number of
writhes in the tested groups

Hot tail flick test

Albino mice weighing between 25-30g were fasted for 24hrs with
water given ad libitium maintained at room temperature and were divided
into five groups of six mice. Mice were treated with normal saline
0.15ml/10g, aspirin100mg/kg and ethanol pomegranate
extract(Epe)100,150 and 200mg/kg. One or two cm of the tail was
immersed in warm water kept constant at 50°C.The reaction time was the
time taken by the mice to deflect their tails. The first reading is discarded
and the reaction time was taken as the mean of the next two readings. The
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latent period of tail flick response was taken as the index of antinociception
and was determined before and at 15,30,45 and 60 min after the
administration of drugs. The maximum reaction time was fixed at 15 sec
(Sewell and Spencer ,1976).

The maximum possible analgesia was calculated as (MPA)

MPA=Test reaction time-Saline reaction time

15-Saline reaction time
Results
Acetic acid —induced writhing test

The results in Table 1 showed that pomegranate fruit juice given for
a period of three subsequent days reduced the number of writhes induced by
acetic acid IPI was 47.8%

Whereas, pomegranate fruit juice given instantly i.p or orally failed
to produce significant effect. Aspirin (100mg/kg,i.p.) exhibited 52%of pain
inhibition.

Table 1: The antinociceptive effect of administration of P.granatum juice
and aspirin on acetic —acid induced visceral pain in mice.

Treatment Number of writhes IP1%
Control (Saline) 56.8+0.4 0
Aspirin (100 mg/kg) QT £ ().35x% 52%

Prefed (fpj) 20.6 = (.3*** 47.8%
(Fpji.p. (0.15ml/10¢) 56.0£0.4 1.4%
(Fpj)oral (0.15ml/10g) 558£0.8 1.8%
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Values are represented as the mean = SEM (n=6).Differences
between groups were statistically analysed by ANOVA followed by t-test
***p<0.001vs control (saline).Fpj: pomegranate fruit juice; IPl index of
pain inhibition

60 . Number of writhes

50 | JigtA
40
B
30 %
20
10
0 T T

Control Aspirin Prefed (fpj) (Fpj) i.p. (Fpj) oral
(Saline) (100 mg/kg) (0.15ml/10g)  (0.15ml/10 g)

In Table 2 the ethanol pomegranate extract reduced writhes in a dose
dependent manner IPI was 37% for (200mg/kgi.p.) and 28% for
(150mg/kg.i.p.) and 21% for (100mg/kg i.p.) aspirin 100mg/kg exhibited
59% of pain inhibition
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Table 2: The antinociceptive effect (i.p.) of P.granatum extracts and aspirin
on acetic acid induced visceral pain in mice.

Control (Saline) 55.840.6 0%
Aspirin (100 mg/kg) 2284 0.44* 59%
Epe extract (100 mg/kg) 443 £ (.74 21%
Epe extract (150 mg/kg) 40 £ 0.6%+* 28%
Epe extract (200 mg/kg) 35+ 0.4%** 3%

Values are represented as the mean =SEM(n=6).Differences between
groups were statistically analysed by ANOVA followed by t

test.***p<0.001vs control (saline).Epe: ethanol extract of pomegranate;
IPl:index of pain inhibition
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Control Aspirin Epe Epe extract Epe extract
(Saline) (100 mg/kg) (100 mg/kg) (150 mg/kg) (200 mg/kg)

Table 3 :The effect of administration of P.granatum extract,juice and
aspirin(100mg/kg) on hot tail tail flick test

Saline 25+00 2.8+ 0.03 3£0.02 3.5+ 0.05 3.840.06
Aspirin (100 mg/kg) 3+0.02 45004445 5:004%*%  6004%*%  §1(.03%*
Epe (100 mg/kg) 2.6+0.03 340.02 334004 4£0.03%* 42+0.03
Epe (150 mg/kg) 2.540.04 30£004% 39005  44£006%*  52:+0.04%*
Epe (200 mg/kg) 274002  35+0.04%**  45+£004%*%*  55+006***  6.5+0.04%**
Prefed (fpj) 474003 540.06%** 524008  54+006***  55+006%**

Values are represented as mean+SEM(n=6).Differences between groups
were statistically analysed byANOVA followed by t test
*p<0.05,*p<0.01,***p<0.001vs control(saline)
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Epe:Ethanol extract of pomegranate IPl:index of pain inhibition

Table 4: The percentage of maximum possible analgesia (MPA%) caused
by P.granatum extract (100,150,200mg/kg) P.granatum juice and
aspirin100mg/kg

Saline 0% 0% 0% 0% 0%
Aspirin 4% 9.8% 16.6% 21.7% 37.5%
Epe (100 mg/kg) 0.8% 1.6% 2.5% 43% 3.6%
Epe (150 mg/kg) 0% 2.4% 7.5% 7.8% 12.5%
Epe (200 mg/kg) 1.6% 5.7% 12.5% 17.4% 24%
Prefed (fpj) 18% 18% 18.3% 16.5% 15.1%

40% —o— Saline

35% - —@— Aspirin

30% - —¥— Epe (100 mg/kg)

25% - —aA— Epe (150 mg/kg)
Epe (200
S —@— Epe (200 mg/kg)

~>¢— Prefed (fpj)
15% -

10% ~

Maximum possible analgesia (%)

5% A

0% T < T 2 g
0 15 30 45 60
Time in (min)
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Discussion

The aim of this study was to evaluate the analgesic effects of
P.granatum fruit juice and ethanolic extract which is commonly used by
Libyan traditional medicine and to try to find alternative for analgesics
which are widely used and known for their common side effects. We also
focused on making a preliminary comparison between the juice and fruit
extract.

To investigate the analgesic effect of pomegranate fruit juice and
ethanolic extract three different models were conducted. The peripheral
analgesic effect of the extract was tested by using the writhing test. This test
Is widely accepted as a model for visceral pain (Kozak et al 1998;Vogel
andVogel1997).Writhing induced by chemical substances eg acetic acid
injected i.p. are due to sensitization of nociceptors by prostaglandins and
this test is useful for the evaluation of mild analgesic nonsteroidal anti-
inflammatory compounds which act peripherally.

The group of mice given pomegranate ethanolic extract produced a
significant dose related effect in writhing test , the prefed group with
pomegranate fruit juice also produced a significant effect whereas those
given (fpj) instantly i.p or p.o.failed to produce response.

This could be to the fact that biologically active dietary constituent
has only limited effects on its relevant target and significant differences are
only reached over time through a cumulative effect where daily benefits add
up day after day (Ameye and Chee ,2006).

Another explanation is that the effect given by pomegranate fruit
juice may be due to one or more metabolites. A study by (Seeram et al.,
2006 ) confirmed that after pomegranate juice injestion ellagic acid
metabolites which were not present in juice consumed as dimethylellagic
acid glucoronide were detected in plasma and urine while urolithins formed
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by intestinal bacteria were detected in urine samples and urolithin
metabolites excreted in urine can persist for 48 hours thereby suggesting an
explanation of long term administration.

In another study three pomegranate juice metabolites were detected
in plasma urolithinA, urolithinB and a third unidentified metabolite
,maximum excretion rate occurred 3-4days after juice ingestion (Cerda et
al., 2004 ). The same author also reported that ellagitannins bioaccumulate
in small animals (Cerda et al.,2003).

The inhibition of writhing in mice by the extract suggest a peripheral
mechanism of action possibly mediated by inhibition of PGE among
several possibilities. Pomegranate extract revealed the presence of
phytochemicals including flavoinoids which have a role in analgesic
activity and work by targeting prostaglandins and inhibiting prostaglandin
synthetase and tannins. Flavoinoids are also known to suppress COX2
transcription (Oleary et al., 2004). Cold pressed pomegranate seed oil has
been shown to inhibit both cyclooxygenase and lipooxygenase enzymes
invitro (Schubert et al., 1999).

Tail flick test is used to determine both centrally acting analgesics
(Rambadrane et al., 1989) like morphine (Domer,1990) and peripherally
acting analgesics like NSAIDs which inhibit cyclooxygenase in peripheral
tissues ,thereby interfering with the mechanism of transduction of primary
afferent nociceptors(Fields,1987). In this study aspirin 100mg/kg given
intraperitonealy produced significant antinociception in both tests which
agrees with (Miranda et al., 2001)who reported that NSAIDs elicited
antinociception in writhing test and hot tail flick test.

The pomegranate ethanolic extract produced significant dose related
analgesia with the hot tail flick test, at the dose 0f100mg/kg the onset of
action started at 30min whereas at dosel50,200mg/kg the onset was at
15min which reached its peak at 60 min similar to aspirin This suggests that
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it is possible that the extract produces analgesia by both a central and
peripheral component on the other hand, the juice showed significant
analgesia at 15min MPA18% which then declined to MPA15.1% at 60 min
this either could be due to low concentration of bioavailable compounds
such as ellagic acid or it may be due to a conditioning effect that develops
due to repeated testing (Adovokat and Mclnnis 1992)Pomegranate extracts
100,150 and 200mg/kg showed significant suppreesion on pain induced by
the radiant heat applied to the plantar surface of the heel of the right hind
paw injected with carrageenan and left hind paw injected with saline.These
results indicate that pomegranate action was via peripheral(right paw) and
via central nervous system mechanisms (left paw)

The dose 200mg/kg of pomegranate produced an analgesic effect
comparable to aspirin 100mg/kg in both right and left hind paw.This
confirms our previous finding that pomegranate extract acts by peripheral
and central mechanism of action.

While several researches have reported the health promoting effects
of pomegranate juice (eg.,protection against cancer,diabetes ,cardiovascular
disease, inflammation ,dental conditions erectile functions,bacterial
functions antibiotic resistance ,UV-induced skin damage, infant brain
ischemia, male infertility, Alzeheimers disease and arthritis (Lansky and
Newman,2007;Aviram et al2000;Aviram et al 2004;Jurenka,2008 : Baso
and Penugonda 2009) no studies on pomegranate juice analgesic effect have
been reported .The most striking observation in this study is the ability of
pomegranate juice to possess an analgesic effect, it has been reported that
regular consumption of pomegranate juice provide significant amounts of
water soluble hydrolysable ellagitannins (Gil et al 2000,Seeram et al 2004).
Ellagitannins are hydrolysable tannins releasing ellagic acid on hydrolysis it
was also reported that after a single administration of pomegranate juice
250 ml urolithins A and urolithin B are formed and conjugated in the liver
prior excrection in the urine overl2-56 hrs (Heber 2011). Furthermore a
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study by Adams et al. (2006) reported that pomegranate juice inhibits
COX2 enzyme. This evidence gives rise to use pomegranate as an
alternative to NSAIDs

Conclusion

Based on the results of this study, it can be concluded that
pomegranate fruit juice has an analgesic effect which may be peripheral and
pomegranate ethanol extract has both central and peripheral analgesic
effects .These findings may justify the use of this plant in medicine to
manage pain.
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Semantic Repetition in Translating
between Arabic and English
Dr. Mohammed A AL Sharif
Faculty of Education, Tripoli

Abstract

Languages are important medium for communication between
nations. They are naturally distinctive. Arabic and English are among these
languages which belong to two distant language families. Arabic is a
Semitic language whereas, English is Anglo — Saxon. Accordingly, they are
different. Several linguistic features pose variable problems when
translating between these two languages. Semantic repetition in Arabic is
among the problems which encounter professional as well as trainee
translators when translating from Arabic into English. Despite the attempts
by many translation researchers to deal with the problems encountered
translators when translating, only a few investigated the problem of
semantic repetition in Arabic This paper is an attempt to shed light on this
translation problem using examples to illustrate it and explore the possible
techniques suggested by translation scholars to tackle this and help to
produce satisfactory translation to the target language reader of English.
The discussions in this paper, could provide a point of reference for many
translation researches throughout the Arab world.

Introduction

Texts as a form of communication are used by people to express
their feelings, exchange ideas and communicate their mutual concerns.
Therefore, the structure of a text is extremely important. Rowland and
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Avery (2001. 111) emphasize that “Careful structuring is essential with any
piece of writing, of whatever length or subject matter and whomever it is
written, whether you are writing a novel, a letter to a friend. Or a recipe,
clear structuring is the key of effective communication®'. They also suggest
a number of considerations that influence the structuring of any material for
an article, one of them and perhaps the most important is that any material
must be clear, readable and comprehensible.

As far as semantic repetition is concerned, and according to Kaplan
(1966) writings written by Arab students are characterized by repetion,
elaborate parallelism rather than the linear arrangement. Moreover, Karama
and Hajaj (1989: 185) on the other hand, claim that over assertion and
exaggeration are among the characteristics ascribed to Arabic rhetoric.

Therefore, repetition is a unique phenomen in Arabic language. Arabs
frequently make use of semantic repetion which is not normally used by
English. To illustrate this, let us consider the following examples; the noun
heartfor instance, is monosemous in English, it describes one single word
whereas, in Arabic, it is synonymous. It describes two words. It can be
translated into Arabic either as: < or 3. This also applied to the English
word rain which may be translated into Arabic as: ks or <. The
unawareness of such semantic distinction in both languages no doubt can be
problematic to student of translation and trainee translators.

What is semantic repetition?

Repetion is the style that can be dominant in any text. Some key
words are frequently repeated to emphasize aspects that central to the
overall message of a certain text. But what is meant by semantic repetion?

Semantic repetion is the “repetion of synonym or near synonym” (cf.
Dickens and Watson 1999:541). But what is meant by synonym and near
synonym in language? Before discussing the types of semantic repletion
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and in order to understand the definition semantic repetition, it is better to
begin with the recognition of the definition of the synonym and near
synonym which they exist in the definition of the semantic repetition.

What is a synonym and near synonym?

The Longman English defines a synonym as” a word with the same
meaning or nearly the same

meaning as another word in the same language” A slight difference
in the meaning of words in either language can result in inappropriate
selection of the right equivalent synonym.

Thornburg (2002:9) defines synonyms as: “words that share a similar
meaning”. Thus: old, ancient, antique, aged, elderly are all synonyms in that
they all share the common meaning of not young/new. He also argues that
synonyms are similar, but not seldom the same. Even in the case between
words which are interchangeably sued, such as Taxi and Cab, or aubergine
and egg- plant, one will be preferred over the in certain contexts and by
particular speakers(ibid)  Although synonyms have the a useful function
in languages, they on the other hand, provide a real challenge to both
student of translation and trainee translator.

Similarly, Griffiths (2006:26) concludes that synonymy as ‘Synonymy is
equivalence of sense”. The nouns mother, mom, and mum are synonymous.
When a single word in a sentence is replaced by a synonym — a word
equivalent in sense — then the literal meaning of the sentence is not
changed: My mother’s / mom’s / mum’s family was Christie.

Types of synonyms
According to Ghazala (1995: 91) synonyms are divided into two types:
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1. absolute synonym; words which are perfectly identical in meaning, i.e.
words such as big, large, and huge.

2. near (or close) synonym; words which are similar to one another in
meaning, i.e.

Angry
c,u'al.'c
Discomforted

asias
Annoyed
Disturbed

It is worth mentioning in this context, that the later type of synonyms is
commonplace in any language, written or spoken.

Types of semantic repetition
According to Dickens (2005:59) semantic repetition is of two basic kinds:

1. where the two words or phrases used have closely — related
distinguishable meanings; an example of this is the Arabic nouns slaiiuy)
Jalaills  which can be translated into English as:

Investigation and analysis

Another example is the Arabic nouns, o« as&iliwhich can be translated
into English as:
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Evaluation and measurement

Although the Arabic nouns used in the example above have different
meanings but at the same time they are closely -- related to each other.

2. where the words or phrases are fully synonymous or. At least in the
context in which they are being used, there’s no clear difference in the
meaning. As an example of this are the Arabic doublet adjectives in the
phrase:

lalgia g b palua 5 guan
Literally translated into English by Dickens (2005:59) as:
In a continuing continuous manner

Another example of this type of semantic repetition is the Arabic doublet
verbs:

(s s
It can be translated into English as:
Clarify and explain

Semantic repetition can also syndetic and may involve the use of connective
() or — in the case of adjectives in particular, but also occasionally in the
case of using nouns and verb — it may a syndetic that may occur without the
use of a connective. To illustrate this, the use of the Arabic adjectives:

Sl gl
It can be translated into English as:

Savage and barbaric
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Further example of syndetic repetition is the use of Arabic adjectives:
Elaan ciliild
It can be translated into English as:
Pretty attractive

Having discussed definitions and types of semantic repetition a key
question needs to be answered which is what translation techniques can be
used to translate semantic repetition when translating between English and
Arabic?

Dickens (2005:59-61) suggests a number of translation techniques that can
be used during the translation of semantic repetition from English into
Arabic. They are as follow:

1. Merging the semantic repetition of the Arabic doublet in the sentence.

The two Arabic words are combined in one English word. This translation
technique is likely to be an appropriate strategy when there is no clear
difference in the meaning between the two Arabic words. Thus, the
semantic repetition of the Arabic words 43 4a La in the Arabic

phrase dsld s 4a jla cie) 2 . The two Arabic Adjectives 4wl s 4a ua merged
into one English Adjective severe to repeat one single concept.

Further example of using this technique in translating semantic repetition
into English, is the Arabic nouns 4isas s <uaad merged into one English
noun modernize.

2. Employing grammatical transposition.

This translation technique is used when the semantic repetition clearly has
different meanings i.e. the Arabic nouns 4834Y) adll in this case the Arabic
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noun doublet has been transposed by an — adjective — noun phrase: moral
values.

3. Semantic distancing.

Another technique for translating semantic repetition into English is called
semantic distancing. In this translation technique, two words give two sets
of meaning. It also involves relaying both elements of the Arabic doublet by
different words in English whose meanings more distant than their Arabic
counterparts. (Dickens 2005:60). The Arabic doublet Jaky (ax“for
instance, is a good example of this type of repetition. The phrase

alalyg 4day W liia has been translated into English by St Jones 1999:5) as:

Her appearance had both astonished and alarmed him

Itis worth mentioning here that the semantic differences in the English
words astonish and alarm is greater than the Arabic doublet Jakig (fay

As far as sematic repetition is concerned it also possible to combine
semantic repetition with grammatical transposition. A good example of this
perhaps the extract taken from the Lebanese politician attitude towards his
party when he said:

Ll g o gl £ g pdiay udae g ¢l O ST dasdia g palia Ul
This was translated into English by Jones (1999: 7) as:
I remain committed more than ever to the project of unification and reform

In this example, the Arabic adjectives(Active participle) waiag jaiwa has
been transposed to a verb - adjective(past participle) English doublet
remain committed in the sense of the Arabic doublet duaiag jaiws  have
been distanced more in the English translation.

4. Maintaining the same form of repetition

~121 ~



Journal of Humanitarian, Scientific and Social Sciences
2" Issue December 2016

The final technique can be used in translating Arabic semantic
repetition into English is to maintain the same form of repetition — the
repetition in the English version carries the same character and force as
Arabic does. The following example illustrates this:

Sl (g uaal) & gl
It can be translated into English as:
This civilized and high class behavior

It is obvious in the example above that the repetition in the English
translation carries the same emphatic — and emotive force as it does in
Arabic.

Conclusion

To conclude, a structure of a text is extremely important. To
guarantee good communication, texts need to be well-structured. The
contrastive knowledge and the awareness of Linguistic differences between
languages specially the one concerned with rhetoric in general, and style in
particular, is a vital factor and plays an important role in the production of
acceptable target language texts. Due to the sharp linguistic differences
between Arabic and English, Semantic repetition in Arabic for stance,
represents certain problems when translating between Arabic and English
and vice versa. Therefore, semantic repetition in Arabic requires special
attention to overcome this difficulty in translation.

Despite the various issues of translation between Arabic and English,
little has been devoted to the translation problems in translating between
Arabic and English. Furthermore, limited attention and effort has been
given to addressing the problem of semantic repetition when translating
between Arabic and English. As stated in the introduction, the main aim of
this paper has been to examine the semantic repetition when translating
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between Arabic and English. To achieve this aim, we have discussed this
translation problem that encounters both student of translation as well as
trainee translators when translating between Arabic and English. Taking the
differences between Arabic and English into consideration, and because
bilingual dictionaries (Arabic / English) are not always appropriate for
handling this problem, the paper also introduced number of techniques
suggested by some translation scholars to tackle this translation problem.
Finally, this study also shows that more research need to be conducted
especially those with cultural nature — so that any other cultural problems
that this paper did not revealed can be uncovered.
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Abstract

This paper describes the current conveyors used as a basic building block
in a variety of electronic circuit in instrumentation and communication
systems. Today these systems are replacing the conventional Op-amp in so
many applications such as active filters, analog signal processing. Current
conveyors are unity gain active building block having high linearity, wide
dynamic range and provide higher gain bandwidth

The proposed current conveyors are simulated using TSMC 0.18um
CMOS technology on Advanced Design System and the results are also
tabulated for comparison. The main features of these current conveyors are
low voltage, less power, high slew rate and wide bandwidth for voltage
transfer (Vy to V,) and current transfer (I, to I,) which make them suitable
for high frequency and low power applications.

Keywords

Bulk-Driven transistors, Current Conveyor ofSecond Generation
CCIl, CMOS integrated circuit, PSPICE simulation.
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1. INTRODUCTION

One of the most basic building blocks in the area of current-mode
analogue signal processing is the current conveyor (CC).The principle of
the current conveyor of the first generation was published in 1968 by K. C.
Smith and A. S. Sedra [1]. CCI was then replaced by a more versatile
second-generation device in 1970 [2], the CCII. Current conveyor
designshave mainly been with BJTs due to their high transconductance
values compared to their CMOS counterparts. They are used as current-
feedback operational amplifiers like the MAX477 high-speed amplifier and
the MAX4112 low-power amplifier, which both feature current feedback
rather than the conventional voltage feedback used by standard operational
amplifiers. Current conveyors are used in high-frequency applications
where the conventional operational amplifiers cannot be used, because the
conventional designs are limited by their gain-bandwidth product.

The current mode circuits such as Current conveyors (CCs) have
received considerable attention and emerged as an alternate building block
to the Op-Amp (voltage mode circuit) in the field of analog signal
processing [3] due to its potential performance feature. In CCs, the use of
current rather than voltage as the active parameter can result in a higher
usable gain, accuracy and bandwidth due to reduced voltage excursion at
sensitive nodes [4]. The current conveyors are not only useful for current
processing, but also offer certain important advantages in voltage
processing circuits. The nonlinear circuits and dynamics [5] can easily be
developed using CCs.

With the reduction in the supply voltage and device threshold voltage of
CMOS technology, the performance of CMOS voltage mode circuits has
greatly affected which results in a reduced dynamic range, an increased
propagation delay and reduced noise margins. The CCs have simple
structure, wide bandwidth and capability to operate at low voltage. It also
offer unity current gain, unity voltage gain, higher linearity, wider dynamic
range and better high frequency performance.
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2. THE CURRENT CONVEYOR CC

The current conveyor is functionally flexible and versatile in nature as it
has precise unity voltage gain between X and Y’; unity current gain between
Z and X as shown inFig. 1, rather than the high ill-defined open loop gain
of Op-Amps. Because of this fact, CCII is generally used without feedback
in amplifier applications [6, 7].

Iy

Vy e—>—-1]Y CC Z —I<Z—0VZ
X
'Xf
Vx

Fig. 1: Building block of Current conveyor

The build block of current conveyor and its generalised characteristics
equation are represented by the following hybrid matrix.

Iy 0 a O
Vx| = b 0 0
I

The current conveyor is a grounded three-port network represented
by the black box (Fig 1) with the three ports denoted by X, Y, and Z. Its
terminal characteristics can be represented best by a hybrid matrix giving
the outputs of the three ports in terms of their corresponding inputs [8].
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3. CURRENT CONVEYOR SECOND GENERATION CCII

The second-generation current conveyor (CCIl) is used as a basic
building block in many current-mode analog circuits. It offers high input
impedance at voltage input port Y, which is preferable in order to avoid
loading effect. So, second generation current conveyor is developed to
overcome the problem loading effect of CCI. The CCII is considered as a
basic building block in analog circuit design because all the analog
applications can be developed by making suitable connections of one or
more CClls with passive and active components.

The second-generation current conveyor is a grounded three-terminal (X,
Y and Z) device as shown in Fig. 2 (a), and the equivalent circuit of the
ideal CClIl is shown in Fig. 2 (b).

Vyoe—— Y

on—b—x

(@) (b)
Fig. 2: (a) The CCII symbol, (b) ideal equivalent circuit.

The characteristics of ideal CClI are represented by the following hybrid

matrix
IY 0 0 0 VY
Vikl=11 0 O IX] (2
I, 0 +1 0lLV,

An ideal CCII has the following characteristics:
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Infinite input impedance at terminal Y (Ry = o0 and |y = 0)

Zero input impedance at terminal X (Ry = 0)

Accurate voltage copy from terminal Y to X (Vx = Vy)

Accurate current copy from terminal X to Z with infinite output
impedance at Z (Iz = Ix and Rz = o)

4. OPERATIONS USING THE IDEAL CCII

e Amplifiers using CClI

The CCII can easily be used to form the current output amplifiers and
voltage-output amplifier as shown in Fig. 3.The voltage- and current- gains are
as follows:

lowe _ R (3)
Im RZ
Vour _R: ()
Vin Rl
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VmO—Y

Jou cellzfb—e— ¥
X ccll z
Ix Iz o— X
VOU(
R Ro

(b)

Fig. 3: (a) CCll-based current amplifier, (b) CCll-based voltage
amplifier.

e Integrators using CCII
In Fig. 4, simple current- and voltage- integrators are presented.

Y
>

Y Vino———Y

CClI+ Z—E”—t ccl Zb— Y

Iz
ccn Z
X IX X i Vout
X
c— R R CI

(@) (b)

Fig. 4: (a) CCll-based current integrator, (b) CCIll-based voltage
integrator.
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The output signals are as follows:

I — I in (5)
out s C R
— Vin (6)
out s C R

e Adders using CCII

In Fig. 5, CCll-based current adder and CCll-based voltage adder are
reported, with the following equations:

RZ |2
Iinl VinZO_D"_
I
X Vinlo_E =1 X
ling lout Ry cCll Z}— Y
cCll £L|»— |
1Y z Z
Y VOut CC“
)7 o x
R
/

(@) (b)
Fig. 5: (a) CCll-based current adder, (b) CCll-based voltage adder.

Iout = _(Iinl + Iinz) (7)

R R (8)
Vour = _R_lvinl - R_ZVL
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e Differentiators using CCII

Current- and voltage-mode versions are shown in Fig. 6. The output
signals are as follows:

lin Y Vin o Y
I CCll Z .
ccill Zp— Y
X X | CCll 7
Ix 21 X
1
R C C R

)

@) (b)

Fig. 6: (a) CCll-based current differentiator, (b) CCIll-based voltage
differentiator.
5. PROPOSED CMOS CURRENT CONVEYOR SECOND
GENERATION

A new connection of Bulk-driven OTA is used to realize the CCII. In the
OTA-based approach, presented in Fig.7, Bulk-driven OTA is used to
implement the unity gain buffer between the Y and X inputs [9]. The X
input current I, is sensed by duplicating buffers, output transistors Mg and
M- using transistors Mg and My, and extracting the X current from them as
I,. Since transistors Mg and My have the same size and gate-source voltage
as the output stage transistors Mg and M, the current I, should be a copy of
the current flowing through Mg and M- which is Iy. Transistors Mo-Mizare
used to generate I,. Since no additional transistors need to be inserted
between the OTA and rails, the approach will not increase the minimum
operating voltage over that of the operational core. In addition the voltage
follower is based on an OTA, thus it will maintain all the benefits and also
the disadvantages of such a circuit i.e. a good voltage follower at the cost of
lower bandwidth [10].
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VDD

. ..

Mg

M15

Vss
Fig. 7: Bulk-driven CCIlI+ based on Bulk-driven OTA.

The aspect ratios of each of the transistors used the CCII in Fig. 7 are
listed in Tablel.

VDD&VSS = iO6V, R= SkQ, RC = 47kQ, CC = 05pF
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Transistor Length (um) Width (um)
M1,M; 2 30

M3,M, 2 4

Ms,M6 3 20

Mg, Mg, M19,M12, M4 2 16

M7, Mg, M11,My3, M35 3 40

M7 3 10

Table 1. Aspect ratios of the transistors used in the CCII in Fig. 7.
6. SIMULATION RESULTS

The simulated frequency responses of current gains I,./l, 1,/l, are given
in Fig. 8. The cut off frequencies for the gains are 20 MHz and 52 MHz,
respectively.

In Fig. 9, the input voltage buffer behaviour is shown. A DC sweep
simulation has been performed, to check the range in which the voltage on
X node is equal to the voltage applied to Y node.

The current linearity between X and Y terminal of the bulk-driven
current conveyor (CClIx) from Fig. 7, is demonstrated in Fig. 10. Note that
for input currents I, and |, the boundary of linear operation is ca+16pA.
The corresponding small-signal current gains are as follows: I,./1y, I,/ = 1,
and the corresponding voltage gain V,/Vy= 0.97.

The small-signal low frequency resistance of the X terminal R, is equal
to 166Q as shown in Fig. 11. The small-signal resistance of the Y terminal
Ry is equal to S0GQ.
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The small-low frequency signal resistances of the Z., Z. outputs
terminals are equal to 560kQ, and 554kQ, respectively. Simulation results
of the CClIl+ are summarized in Table 2.

1 600m
VIV /]
5 400m /'/
0 AV 200m
[ i\
|‘ )
- ) |

?????????? B

A0OM
V.V

Om /
11
|‘ | |
- -
] - /
1?{'"4 1NN 10K 1.0M 100M - omv 200
Currentgain  Freauency m m
Fig. 8: Frequency variation of the

current gains 1,./1y, 1,./1,in dB of
the CClII in Fig. 7.

Fig. 9: Voltage follower between
Xand Y of the CCIl in Fig. 7.
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Fig. 10: Current linearity between X and Y of the CCII in Fig. 7
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Fig. 11: The X node input
resistance ri,x of the CCll in Fig.
7.

Frequency

Fig. 12: The Z node output
resistance ri,z of the CCII in Fig.

7.

Characteristics

Simulation Result

Power consumption

119 pW

~
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3-dB bandwidth 1,./1x 20 MHz
3-dB bandwidth 1./l 52 MHz
DC voltage range -400, 600 mV
DC current range +16 A
Current gain I4/1x 1

Voltage gain Vx/Vy 0.97

Node X parasitic DC resistance 166 Q
Node Y parasitic DC resistance 50 GQ
Node Z+ parasitic DC resistance 560 kQ
Node Z- parasitic DC resistance 554 kQ
Measurement condition: Vpp = 0.6V, Vg5 = - 0.6V

Tab. 2: Simulation results of the Bulk-driven CCII.
7. CONCLUSION

In this paper Bulk-driven CCII based on operational Transconductance
Amplifier OTA is simulated using TSMC 0.18um CMOS technology with
0.6V power supply. Differential pair partially improves for power
dissipation and terminal impedances but bandwidth reduces a when scaled
down from 0.35um to 0.18um. CCII can be used as a voltage buffer and
current buffer.
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Abstract

We consider the Picard's iteration method as a technique for solving
initial value problems of the first and second order linear differential
equations. The basic idea is the use of Green's function to collect some of
the terms in a perfect differential term, and then use the decomposition
techniques. For the second order differential equations, we transform the
equation to a system of two first order equations and in addition we use the
Gauss Seidel technique. The algorithm of the proposed method is discussed.
Comparisons with the classical Picard method and modified Picard have
illustrated the rapid convergence of the proposed method. Numerical
examples have illustrated that the technique obtains the theoretical fixed
point quicker than that obtained with other techniques including the
modified Picard.
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1. Introduction

The authors introduced many studies to find solution for differential
equation from through using several methods and they said that say the
solution must be a unique, among all the available methods, the Picard's
method, in [4,7] the authors applied Contraction Mapping Principle which
used to prove Picard Theorem "Existence and Uniqueness theorem " which
play a vital role in the theory of differential equation, the idea of approach
is very simple; the ODE of the first order will be converted to an integral
equation, which defines a mapping T, and a conditions of the theorem will
imply that T is a contraction which implies that T has a fixed point. There
many theorems on the existence of a unique solution of the differential
equations under certain condition, and also many approximate techniques
for solving systems of ordinary differential equation have been developed.

The Picard iteration is important to construct the existence and
uniqueness of solutions of first order of differential equations and
apposition to systems of first order of differential equations. In [1], El-
Arabawy interested in symbolic computations in treating initial and
boundary value problems. In [7] Yilldiz studied nonlinear boundary value
problem where they construct an operator equation and show that the
special approximations for the operator equation get better convergence
speed. Also investigated nonlinear BVP by used the successive
approximation method.

The Gauss-Seidel method is a technique for solving systems of linear
algebraic equations which was used in researching of Youssef [8] which
was concerned with the study of optimizing for Picard iteration method. In
[3] Ha studied the Green's function to find numerical solutions of second-
order linear and nonlinear differential equations with various boundary
conditions. And discussed and analyzed numerical solutions which are
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obtained by the Green's function and shooting method and comparison
between them.

The objective of this paper is to use the Green function for the first order
to find solution of initial value problems for first-order systems of ordinary
differential equations.

2. Green Functions for First and Second Order Equations

The Green's function is type of function used to solve the non-
homogenous differential equation subject to initial and boundary
conditions, a homogeneous linear ODE has trivial solution only, but has
nontrivial solution when the initial conditions are not zero, a Green's
function G(X,S)of linear operator L, at a point Sis any solution of the
following problem:

LG(X,5)=0(x—5) (1)

where & is the Dirac delta function, this method can be solve differential
equations of the form;

Ly(x) = f(x) (2)

If kernel of L is nontrivial, then the Green's function is not unique. If we
multiply the equation (1) for the Green's function by f(X), then by

integration we obtain:
j LG(x,s) f (s)ds = j S(x—s)f (s)ds = f ()
Case (1): Consider the first order non-homogeneous equation
L[y]=f(X)for x>a (3)
Where L = di + p(X) Subject to initial condition u(a) = u,
X
The Green function G(X,S)is defined as the solution to
L[G(X,S)]=0(x—5) subjectto G(a,s)=0

We can represent the solution to the inhomogeneous problem in Eqg. (3) as
an integral involving the Green function,
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Y() =y, +[ (0)f (s)ds(4)
Where G(X,S)is continuous in x ands. For x=s, LG(x,s)=0, the
integral also satisfies the initial condition.

ij(x,S)f (s)ds:j”(O)f (s)ds=0
We integrate the differential equation on the interval (S°,S")to determine

this jump.
G+ p(x)G=056(x-5)

G(s',5)-G(s,5)+ j 0(X)G(x,s)ds =1

G(s",s)-G(s,s)=1
The homogeneous solution of the differential equation is

—| p(z)dz
Yh = Yo '[
Since the Green function satisfies the homogeneous equation forX#S, it

will be a constant times this homogeneous solution forx <s and X>S.

~[p(r)dr
1 )
~[p(r)dr
C,e , S<X
In order to satisfy the homogeneous initial conditionG(a,s) =0, the Green
function must vanish on the interval (a,S) .

0, a<x<s

a<Xx<s
G(x,8) =

Gxs)= [ p(eyae
e S < X

Then the eq. (4) will be come
Y00 =yee O [ L (5)ds 5)
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Consequently, we can rewrite an eg. (5) as the form [2, 9]
Y(9) = Y,G(a,%)+ [ G(x,s) f (s)ds

Where G(a,X) = e hro

Clearly the Green function is of little value in solving the inhomogeneous
differential equation in eg. (3), as we can solve that problem directly.

Case (I1): We consider the second order non-homogeneous equation

L[y]=f(X)for a<x<b (6)
Subject to a homogeneous boundary conditions, y(a) = y(b) =0.
d? d

Where L = pel + p(X) . + g(x)and where p(X),q(x)and f (x) are

d
continuous functions on interval[a,b].

The Green function G(Xx,S) is defined as the solution to
L[G(X,S)]=9(x—5) subjectto G(a,s)=0

The solution of the non-homogeneous problem in eqg. (6) as an integral
involving the Green function.

b
y(X) = G(x8)f (s)ds (7)
Lety,andy, be two linearly independent solutions to the homogeneous

equation L[y] =0Since the Green function satisfies the homogeneous
equation for X#S, it will be a linear combination of the homogeneous

solutions.
cy,+CY,, X<S
G(X,S):{ 1y1 2y2
dy, +d,y,, Xx>s
Since G(X,S)is continuous andG'(X,S)has onlya jump discontinuity,
which determined by:
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f [G"(X,S) +p(X)G'(X,s) + q(X)G(X,s)]dx = f o(x—s)dx

G'(s",s)-G'(s7,s)=1
In [3] studied examples of boundary value problem to find solutions
by using Green's function, and in [7] Green's function used in successive
approximation equations.
If eq. (6) has initial conditionsy(a)=«,,y'(a) =«,, in this case, the
solution of eq. (6) isy =Y, +Y,.
where

y, = j:e(x, $)f (s)ds

and

Yn "+ Py, +a(x)y, =0, yo(@) =, ¥, (@) =a,

where Y is solution of the nonhomogeneous equationLly = f, which
satisfies homogenous boundary conditions y,(a) = y,(b) =0and y, is
solution of the homogenous equation [5,6,9].

3. Materials and Methods

The objective of this work is the use of the Green’s function integral
approach for the first order equations to accelerate the convergence of
Picard iteration method. As well as decompose the system corresponding to
the linear second order initial value problems into two parts and use the
Green’s function integral for one part and use the Gauss seidel approach
described in [8].

We consider the second order of linear differential equation (6) with the
initial conditions y(a) = «;, y'(a) = «, ,and reducing the eq.(6) to a system
of the first order differential equations which takes the form
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y1 =Y, Y1 (a) = (8)
Y, = () -p(X)y, —a()y, .y,(@)=a,

Consequently; we use Green's function G(X,s) to find solution for y, , so it
can be write solution of y, as the form

—y(@e O [T L (5) - ats)yas

where G(x,5)=e 1 pLoe.

Hence, the system of equations (8) can be written as the form

Yin =Yoot L Y2,n_1d5 n=12,.. )

["p@de px [ p(yde
Van = Yage + " [ R (1(6) - a(s) s
According to the [7], we will decrease from the steps of the previous
iteration by using the Gauss-Seidel method for linear system subsequently
the iteration will become the form

yl,n = y]_,O + ‘[a y2,n_]_dsa n :1, 2, (10)

- r)dr X -

Van = Yage P e P (1 9) - as)y,, s

Since the Picard method for eq. (8) is converges, also this method is
converges and will do on increasing of convergence. we will introduced the
different cases of differential equations to show the comparison between
Picard method and the proposed method.

Firstly, we will consider the linear equation with constant coefficients

y'+ay'+ gy = f(x) 11
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with the initial conditions y(a) = &, y'(a) = «,, Where the right hand side
f () of equation takes the different formulas.

Secondly, The Euler Cauchy equations are differential equations of the
form

ax’y"+ pxy'+yy = f(x) (12)
with given constants «, /3, 7 and unknown Y(X) .
4. Main results

In this section, we will mention different types of examples of
differential equations, the first type examples are linear with constant
coefficients and second type with variable coefficients and the third type are
examples of nonlinear differential equations with constant and variable
coefficients.

Example 1. Consider the initial value problem

y'+4y'+4y=e?,  0<x<l y(0)=1 y'(0)=-1

The nonhomogeneous term is a part of the complementary function of the
2

. . . . ) QR
differential equation, the exact solutionis: y=(1+ X+ ?)e 2

The corresponding system takes the form:

Yi=Y, Y1 (0)=1 (13)

ylz =™ -4y, -4y, ,y2(0) =-1

Accordingly, the classical Picard iteration method takes the form
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yl,n = 1+ IO y2,n_]_dS’ n= 1, 2, (14)

Yon = -1+ J.OX (e—zx - 4Y2,n—1 - 4y1,n—1)ds

Hence, the corresponding modified Picard iteration with Green’s function
integral is

yl,n = yl,O + J.O yZ,n_ldsi n :1, 2, (15)
Yan = ¥208(x,0)+ [ G(x,5)(€ ™ -4y, ,)ds
0, Xx<s
where:  G(X,s) :{ Hox) ,G(x,0) =™
'™, s<x

Consequently, the corresponding Picard iteration modified by Gauss Seidel
with Green’s function integral is

yl,n = l+ IO y2,n_]_dS’ n= 1, 2, (16)

yz’n _ _e—4x n J'OX e4(s—x) (e—2x . 4y1,n)dS

Then we obtain the solution, and in the following table (1) we give the
comparison between the Picard's solution and solution of the system of
equations by using Green's function for first order.

Exact Picard Picard with | Picard G-S.

Xily Y Gr.Fy, with Gr. y,
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0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

1
0.904697
0.81779
0.738152
0.665007
0.597804
0.536126
0.479631
0.428021
0.381014
0.338338

1
0.904697
0.81779
0.738152
0.665012
0.597835
0.53626
0.48009
0.429353
0.384422
0.346225

1
0.904697
0.81779
0.738152
0.665007
0.597807
0.536137
0.479665
0.428108
0.381212
0.338746

1
0.904697
0.81779
0.738152
0.665007
0.597804
0.536126
0.479631
0.428021
0.381014
0.338338

Tablel, the comparison between exact solution and
the numerical approximations

Example 2. Consider the initial value problem
y'+y'=2y=2x+(x*-De*, 0<x<1 y(0)=0, y'(0)=1

The nonhomogeneous term contains a part of the complementary function
of the differential equation multiplied by a second degree polynomial plus

another simple function, the exact solution is:
y=—Lox+8eX 85 BAICTox
The corresponding system takes the form:
= 0)=0
yl y2 yl( ) (17)
y'2:2X+(X2_1)eX_y2+ZY1 ,y2(0)=l
Accordingly, the classical Picard iteration method takes the form
yl,n = ,[0 yz,n—1d51 n :1’ 2"" (18)

Yon =1+ IOX (23 + (32 _l)es “Yonut 2y1,n—1)ds
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Hence, the corresponding modified Picard iteration with Green’s function is

yl,n = -“O y2,n_]_dsi n= 1, 2, (19)

Yon =G(X,0) + [ G(x,5)(2x + (X ~1)e* +2y,,,)ds

0, X<S

() G(x,0)=¢"
e, s<x

Where: G(X,S) ={

Consequently, the corresponding Picard iteration modified by Gauss Seidel
with Green’s function integral is

yl,n = J‘O y2,n71ds1 n :1, 2, (20)

Yo, =€ + one(s‘x’ (25 + (s* —De’ + 2y, ,)ds

In table (2) we give the comparison between the Picard's solution and the
solution by using the Green's function integral of the first order.

% Exact Picard Picard with Pi_card G-S. Absolute Error
y Y, Gr.Fy, with Gr. y,
0010 0 0 0 0

0.1 0.0908019 | 0.0908019 | 0.0908019 | 0.0908019 | 0.000000
0.2 ]0.166192 |0.166192 | 0.166192 0.166192 0.000000
0.3]0.230241 | 0.230241 | 0.230241 0.230241 0.000000
0.4 | 0.286632 | 0.286634 | 0.286632 0.286632 0.000000
0.5 0.33885 0.33886 0.338851 0.338849 0.000001
0.6 | 0.390365 | 0.390411 | 0.39037 0.390365 0.000000
0.7 | 0.444821 | 0.444975 | 0.444836 0.44482 0.000001
0.8 | 0.50623 0.506666 | 0.506271 0.506226 0.000004
0.9 0.579183 | 0.580274 | 0.579282 0.579173 0.000001
1.0 ] 0.669092 | 0.671566 | 0.669307 0.669067 0.000025
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Table 2, the comparison between exact solution and
the numerical approximations

Example 3 Consider the initial value problem

y"-3y'+2y=sinx, 0<x<1 y(0)=1 y'(0)=2
The corresponding system of the 1VP takes the form

Yi=Y, Y1 (0)=1 (21)

y, =sinx+3y, -2y, Y,(0)=2

Accordingly, the classical Picard iteration method takes the form

Yoo =1+ [ V20a0s, =12y

Yon =2+ [ (sins+3y,,, ~2y,,,)ds

From the system (21), we obtain the Green's function for first order DE y,,
and defined by

0, X<S

G(X!S) = {e3(X—S) S <X ,G(X,O) = e3x

then the solution to the equationy, represented by
y, =2G(x,0) + joxe(x, s)(sins — 2y,)ds (23)

The analogous modified Picard iteration with Green's function integral eq.
(21) is approximated as the formula
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yl,n :1+ IOX y2,n_1dS’ n :1, 2,

(24)

Yo, =20+ J'Oxe“H) (sins -2y, ,)ds
And so, the Picard iteration method modified by Gauss Seidel with Green's
function integral takes the form

yl,n :1+ IOX y2,n_1dsi n :1, 2,

(25)

Yo, =20+ J'Oxe3(x‘s) (sins -2y, ,)ds

We shall display results of the comparison between the Picard iteration as
given by the procedure (22), the Picard method modified with Green's
function as given by the procedure (24), and the modified Picard by Gauss
Seidel method with Green's function as given by the procedure (25), which
are indicated in the following tables (3 — 4) on the interval [0,1]. Also, the
comparisons for all procedures with exact solution are shown in Figure 1.

x; Exact Picard | Picard with Pi_card G-S. Absolute Error
y V17 Gr.Fy;, with Gr. F.y, ,
0.11.22158 | 1.22158 | 1.22158 1.22158 0.000000
0.2 | 1.49338 | 1.49338 | 1.49338 1.49338 0.000000
0.3 |1.82777 | 1.82777 | 1.82777 1.82777 0.000000
04224 2.23999 | 2.24 2.24 0.000000
0.5|2.74879 | 2.74877 | 2.7488 2.74879 0.000000
0.6 | 3.37715 | 3.37702 | 3.37718 3.37715 0.000000
0.7 | 4.15324 | 4.15279 | 4.15335 4.15324 0.000000
0.8 |5.11162 | 5.11027 | 5.112 5.11162 0.000000
0.9 | 6.29459 | 6.29103 | 6.29573 6.29459 0.000000
1.0 | 7.75396 | 7.74543 | 7.75702 7.75396 0.000000

Table 3, the comparison between exact solution and
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the numerical approximations

From table (3), we find that the procedure (25) give results similar to the
exact solution after only seven steps, and the convergence is faster than
other procedures to the exact solution.

Exact Picard | Picard with | Picard G-S.
Yy V1,12 Gr.Fyiq1» with Gr.y, 1,

0114122158 | 1.22158 | 1.22158 1.22158
021149338 | 1.49338 | 1.49338 1.49338
031182777 | 1.82777 | 1.82777 1.82777
041004  |224 |224 2.24
051574879 | 2.74879 | 2.74879 274879
061337715 337715 |3.37715 | 3.37715
0.7 415324 | 4.15324 | 415324 | 4.15324
081511162 |5.11162 | 5.11162 5.11162
0.9 1620459 | 629459 | 629459 | 6.29459
1017 75396 | 7.75396 | 7.75396 | 7.75396
Table 4, the comparison between exact solution and

the numerical approximations

Xi

Table (4) demonstrates that the comparison between all procedures,
where the approximate solutions which we obtained from Picard iteration
and the Picard iteration modified with Green's function are arrive to fixed
point after five steps from seventh step, while the Picard iteration modified
by Gauss Seidel method with Green's function is still save the fixed point
after the twelfth step, also will do on increasing of convergence, and is give
the accurate results.
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Figure 1 Comparison between exact solution and the numerical
approximations

Example 4. Consider the Euler equation with initial conditions
Xy"HAxy'+2y =x°, 1<x<2 y@®=0, y'@=1

The exact solution for the differential eq. will be given vy :3£—i+ix2
X

4x* 12
We rewrite differential equation as the formy"+%Yy'+2y =1, and then

use the reduction technique to the system of first order differential
equations

1= Y yl(l) =0 (26)

Y,=1-4y,+%y,  y,0)=1

So the Green's function is defined by
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0, Xx<s L
G(x,8) =1 ¢g* ,G(X,) =—
F, S<X X

Therefore, the classical Picard iteration method takes the form
Yin = L Y5.n10S, n=12,. 27)
Yon = 1+ L a- é Yo~ X% yl,n—l)ds

Accordingly, the corresponding modified Picard iteration with Green's
function integral of (26) takes the form

yl,n = J.l y2,n71dsi n= 1, 2, (28)
1 x s
Van =+ [. S Fy,, s

and the corresponding Picard iteration modified by Gauss Seidel with
Green's function takes the form

yl,n = Il y2,n71dsi n= 1, 2, (29)
1 x st
Vau =+ ], (0=%y.,)ds

We introduce the comparison between the Picard iteration, the
Picard method modified with Green's function as given by the procedure
(28), and the Picard iteration modified by Gauss Seidel with Green's
function as given by the procedure (29), which are illustrated in the
following tables (5 — 6) on the interval [1,2]. Also, the comparisons for all
procedures with exact solution are shown in Figure 2.
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x. | Exact Picard Picard with | Picard G-S.
' y Yie Gr.F.y,¢ |Wwith Gr. F.
Y16

1010 0 0 0

1.1 0.0870592 | 0.0870592 | 0.0870592 | 0.0870592
1.20.154722 | 0.15472 | 0.154722 | 0.154722
1.30.209867 |0.20984 | 0.209867 | 0.209867
1.410.256871 |0.256714 |0.256871 | 0.256871
1.5]0.298611 | 0.298009 |0.298613 | 0.298611
1.6 | 0.337031 |0.335276 |0.337036 | 0.337031
1.7|0.373475 |0.36923 |0.373484 | 0.373475
1.8 10.408889 |0.399917 |0.408907 | 0.408889
1.9 1 0.443954 | 0.426825 |0.443986 | 0.443954
2.0]0.479167 |0.448953 |0.479217 | 0.479167

Table (5), the comparison between exact solution and
the numerical approximations

From table (5), we find that the procedure (29) give results
analogous to the exact solution after only six steps, and the convergence is
faster than other procedures to the exact solution.
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Figure 2  Comparison between exact solution and the numerical
approximations
x; | Exact Picard Picard with | Picard G-S.
y V114 Gr.F.y;9 |WithGr.F.y ¢
00]|0 0 0 0
0.1 | 0.0870592 | 0.087058 | 0.0870592 | 0.0870592
0.2 | 0.154722 | 0.154721 | 0.154722 0.154722
0.3 ]0.209867 | 0.209867 | 0.209867 0.209867
0.4 10.256871 | 0.256871 | 0.256871 0.256871
0.5]0.298611 |0.29861 |0.298611 0.298611
0.6 | 0.337031 | 0.33703 | 0.337031 0.337031
0.7 | 0.373475 | 0.373474 | 0.373475 0.373475
0.8 | 0.408889 | 0.408889 | 0.408889 0.408889
0.9]0.443954 | 0.443954 | 0.443954 0.443954
1.0 | 0.479167 | 0.479167 | 0.479167 0.479167

Table 6, the comparison between exact solution and
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the numerical approximations

Table (6) is summarize the comparison between all procedures,
where the approximate solutions which we obtained from Picard iteration
and the Picard iteration modified with Green's function are arrive to fixed
point after 8 and 3 steps from sixth step, respectively, while the Picard
iteration modified by Gauss Seidel method with Green's function is still
save the fixed point, also will do on increasing of convergence, and is give
the accurate results.

It can be transformed equation X*y"+4xy'+2y=x’into differential

equations with constant coefficients, and then to find the numerical
solutions from the successive approximations, consequently; let

x=e'" = Inx=t,so

1_dt dy_dydt dy _dy .d% _d’y dy
x dx  dx dtdx dx dt’ dx* dt® dt
Thus, X°y"+4xy'+ 2y = X* will become

2

%+3%+2y:e2‘, 0<t<2, y(0)=0,y'(0)=1 (30)

Therefore, the exact solution for the differential eq.(30) will be given

yt)=4%e" —3e” +4e”
The reducing of the IVP into system of first order takes the form

Yi=Y, Y1 (0)=0 (31)

y'2:e2t_3y2_2y1 ,y2(0)=1
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Therefor, the classical Picard iteration method takes the form

t
yl,n = J.O y2,n_1d771 n :1, 2, (32)

t
y2,n :1+ IO (e—277 - 3y2,n—1 - 2y1,n—1)d77

Accordingly, the corresponding modified Picard iteration with Green's
function integral of (31) takes the form

t
Vin = [ Yonsd n=12,. -

Vop =€+ [ €70 ~ 2y, )dn

and the corresponding Picard iteration modified by Gauss Seidel with
Green's function takes the form

t
Yin = J.O yz,nfldﬂi n=12,... (34)

t
y2,n = e_3t + IO e3(77—t) (e—277 - 2yl,n )d 77

We introduce the comparison between the Picard iteration as given
by the procedure (32), the Picard method modified with Green's function as
given by the procedure (33), and the Picard iteration modified by Gauss-
Seidel method with Green's function as given by the procedure (34), which
are illustrated in the following tables (7 — 8) on the interval [0,2], where the
procedure (34) for the proposed method gives us good consequences. Also,
the comparisons for all procedures with exact solution are shown in Figure
3.
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G Exact Picard Picard with P!card G-S. Absolute Error
y Y17 Gr.F.y,;, |withGr.F.y;,

000 0 0 0 0

0.2 1 0.167399 | 0.167399 | 0.167399 0.167399 0.000000
0.4 | 0.295345 | 0.295347 | 0.295345 0.295345 0.000000
0.6 | 0.416655 | 0.416695 | 0.416652 0.416655 0.000000
0.8 | 0.560883 | 0.561238 | 0.560859 0.560883 0.000000
1.0 | 0.759506 | 0.761369 | 0.759396 0.759506 0.000000
1.2 11.05136 |1.05828 | 1.05099 1.05136 0.000000
1.4]1.48918 |1.50916 | 1.48819 1.48918 0.000000
1.6 | 2.1484 2.19541 | 2.14619 2.1484 0.000000
1.8 | 3.13956 | 3.23075 | 3.13519 3.13956 0.000000
2.0 4.62633 | 4.76737 | 4.61866 4.62633 0.000000

Table 7, the comparison between exact solution and the numerical

approximations

From table (7), we estimate that the procedure (34) give results analogous
to the exact solution after only seven steps, and very accurate convergence
to the exact solution.
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Figure 3 Comparison between exact solution and the numerical

approximations

. | Exact Picard | Picard with | Picard G-S.
' y Y116 | Gr.F.y;11, |WithGr.F.y, ,
000 0 0. 0
0.2]0.167399 | 0.167399 | 0.167399 | 0.167399
0.4 | 0.295345 | 0.295345 | 0.295345 | 0.295345
0.6 | 0.416655 | 0.416655 | 0.416655 | 0.416655
0.8 | 0.560883 | 0.560883 | 0.560883 | 0.560883
1.0 | 0.759506 | 0.759506 | 0.759506 | 0.759506
1.211.05136 |1.05136 |1.05136 1.05136
1.4]1.48918 |1.48918 |1.48918 1.48918
1.6 21484 |2.1484 | 21484 2.1484
1.8 13.13956 |3.13956 |3.13956 3.13956
2.0]4.62633 | 4.62632 | 4.62633 4.62633

Table 8, the comparison between exact solution and

the numerical approximations

Table (8) is summarize the comparison between all procedures, where the
Picard iteration is not get the fixed point, while the Picard iteration
modified with Green's function is arrive to fixed point after 6 steps from
seventh step, whilst the Picard iteration modified by Gauss Seidel method
with Green's function is still save the fixed point, also will do on decreasing
of the steps of the iterations, and is give the accurate results, moreover, gets
rapid convergency to the exact solutions.

5. Discussion

The fundamental objective of this work is to find some multipliers that
can be used to accelerate the convergence of the Picard iteration method.
We find that the ideas of Green’s function integration can be used to collect
some terms in a single perfect differential term. We used the ideas
introduced by Yildiz [7] to decompose the equation, and define Green’s
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function integration to the linear part of the decomposed equation. Also, we
considered the Gauss Seidel treatment introduced in Youssef [8]. The new
modified Picard iteration method is relatively straightforward to apply at
least with the assistance of powerful computer algebra packages and in
simple cases it gives exact solutions and in most cases it gives a series that
converges rapidly to the unique solution.

The accuracy of the new modified Picard iteration method has been
confirmed by comparison with the exact solution as shown in the tables.
Therefore, the method of successive approximations is generally speaking,
more widely used: it also used when the expansion of the solution of a
differential equation in a power series is impossible, [8]. But this method,
unfortunately, has its own shortcoming, which consists in that it calls for
the necessity to compute more and more cumbersome integrals.

In a next subsequent work we will try to use this approach to comparison
between different numerical methods for solution of differential equations.
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