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Abstract

After the fall of the Roman Empire and after the political division of the Italian peninsula, several cities emerged as
republics, including Amalfi, which became independent from Byzantium in the sixth century AD. It dominated trade in the
Mediterranean basin and became the leader in maritime trade, especially with the Fatimid state. Its relationship with the
Arabs began in the eighth century AD with the city of Mahdia in North Africa before Venice, Genoa and Pisa.

The Fatimid state worked to provide the conditions that would ensure the prosperity of trade between them by providing
security, protection and stability, despite the decisions issued by the papacy to prevent merchants from trading with Islamic
countries in 875 AD when the princes of Salerno, Naples and Amalfi allied with the Arabs instead of Pope John VIII, who
did all in his power to eliminate this alliance, but did not succeed. The Amalfi merchants maintained their neutral trade
policy even at the height of the confrontation between Muslims and the Crusaders. They were distinguished from the rest of
the merchants of other countries. As for the goods exchanged between them, they were a variety of agricultural and
industrial products. Egypt was a link between the Persians, India, Indonesia and East Africa. Its markets were full of
various goods, and Amalfi was exporting them to Rome, Constantinople and the rest of the European cities.

Keywords: Relations - Trade - Amalfi - Fatimid State.
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Abstract

This study of families created through virtual society aims to determine the reality of these families in terms of identifying
the characteristics of the couples who make up these families, the mechanisms of how they initially met, the motives of
choosing this type of relationship for marriage and the formation of the family, the challenges facing the husband and wife
who meet online, and the extent of the cohesion of the family formed through the virtual society.

The study was based on the descriptive method and the sample of the study consisted of 30 individuals selected by the
method of deliberate sample through social networking sites, such as Facebook and Messenger. An electronic form was
used in the collection of the study data, and this paper was used to display the results of the study.

The couples in families formed through the virtual society are characterized by the fact that they belong to a young age
group, have high incomes, are from urban environments, and have university and higher education levels. Additionally,
the people who met online made the decision to get married quickly, and the results of the study also highlighted the length
of the marriages. The results of the study showed that Facebook and Messenger are the most common means of meeting
and that the motives behind using this method of marriage are the ease of making acquaintances, choice and differentiation.
Furthermore, it suits individuals with independent personalities, who reject traditional methods of meeting spouses. This
method enables the freedom of expression of opinions, feelings and desires, and was imposed by the nature of development
and change in society.

Keywords: virtual community, social media, family.
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Abstract

This study aims to determine the level of training needs in classroom management skills among high school teachers in the
city of Benghazi, Libya, in the light of teachers' gender, major, and job experience.

The population of the study consisted of (7574) high school teachers in (44) schools. A random sample of (400) teachers
was selected. A questionnaire was used to collect data, consisting of (38) items. The face validity and the reliability of the
Cronbach Alfa coefficient were both tested and found to be satisfying.

The study findings are as follows:

e The high school teachers revealed training needs in classroom management skills related to students' classroom
interaction.

e There are no significant differences among teachers in training needs due to their scientific major (arts/science).

e There are significant differences among teachers in training needs due to their gender (male/female) in the favour of
male teachers.

e There are no significant differences among teachers in training needs due to their job experience.

Keywords: classroom management, teachers in -service training, teachers training needs.
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Abstract

This study dealt with industry in the city of Al-Kufra in Libya and the study aimed at highlighting existing industries, and
knowing their characteristics and factors affecting them, in addition to identifying the most important problems facing the
industry, the study relied on a questionnaire and personal interviews to collect data. The study concluded that most of the
industries in the city are industries - small and medium — consumer. It aims to meet the needs of the local market, and the
craft industries (blacksmithing, aluminum, carpentry, marble and glass) constitute the equivalent of (55.7%) of all industries,
and foreign workers represent (55.8%) of the total employment, to transfer a negative impact on the localization of the
industry in the city. While other factors such as motor energy play an important role in the indigenization of the industry, the
lack of trained manpower and the lack of spare parts for industrial machinery are among the most important difficulties facing
the industry in the city of Kufra. The study recommended the necessity of increasing the industry in quantity and quality to
comply with available resources, train workers and solve road problems, marketing, and maintenance of machinery.

Keywords: craft industry; al kufra; manpower; marketing.
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Abstract

Granting the discplinary legislator jurisdiction in the field of ission in terms of that differ interms of the material exiistence
of the fact. Where the legal conditioninfg for them becam clear to the administrative judge. Theutmost importance of the
authorities that refer to the imposition of restrictions imposing restrictions imposed on imposing restrictions imposed on
them. An amendment was mad to the amendment from the material existence of the legal facts. Then the scop of this
judiciarys oversight was expanded to narrow the limits of the discretionary power to the maximum value of discretion.

Keywords: censorship, administration, discretion, disciplinary.
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Abstract

Investors seek to secure impartial and effective means of resolving disputes, and arbitration is seen as providing such a
means. Unsurprisingly, it has grown to become the natural judiciary in this area. It assures the investors of resolving their
disputes with the host state in a manner characterized by speed and secrecy, two attributes commensurate with the nature of
investment contracts, and removed from this state’s own judiciary. Arbitration in disputes concerning investment contracts
is, however, associated with a number of problems. A key problem stems from the fact that while the host state can in
theory decide whether to agree to an arbitration clause, it finds itself in real life with no choice but to accept the clause. In
studying the arbitration clause in foreign investment contracts, we adopted an analytical and critical approach and we
reached several conclusions and recommendations. A key conclusion is that the inclusion of an arbitration clause in
investment contracts encourages foreign investors to finance national projects; it assures them of a balanced position vis-a-
vis the host state in case a dispute occurs. As might be expected, having such a clause has become commonplace in these
contracts. Therefore, we call upon the Libyan legislature to enact a law to regulate arbitration in these contracts.

Keywords: arbitration clause, disputes, investment contracts.
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Abstract

The study aimed to determine the obstacles to the application of total quality management in the offices of the educational
units located within the city of Benghazi. The study also aimed to find out whether there are statistically significant
differences in the responses of the study members about those obstacles from the point of view of the directors of public
secondary education institutions due to the variables of gender, academic qualification and years of experience. The
researcher used the descriptive approach (arithmetic averages, standard deviations, and the relative importance of all
obstacles), where the researcher relied on questionnaires as a tool for the study and statistical analysis SPSS to analyze data
descriptively and inferentially. The study included (55) directors. The study concluded with the most significant results; i.e.
that the most prominent obstacle to the application of total quality management is that there is a lack of perception and
clarity regarding the concept of total quality management among some organizational leaders. The most prominent
recommendations were to enhance and develop the perceptions and knowledge of administrative leaders regarding the
concepts of quality management and their comprehensive methods of application and overcoming their obstacles.

Keywords: Benghazi, educational services offices, obstacles, total quality management.
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Abstract

This paper deals with the reasons behind the Turkish-French rivalry and the conflict over Libya, which led to instability
since the outbreak of the Libyan Revolution on February 17, 2011. Regional and international intervention increased in
post-revolution Libya; the French intervention at the beginning of the revolution was followed by the Turkish intervention
and the intensity of their rivalry reached its peak in recent years to near direct armed clashes between them for geopolitical

reasons.
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Abstract

This study aims to measure the impact of financial indicators: book value per share, earnings per share, dividend per
share, capital structure, current ratio, return on equity on the stock performance of companies listed on the Egyptian
Stock Exchange, and determining which indicators are more explanatory. To achieve this, we analyzed a sample of
seventeen companies listed on the stock exchange over a twelve-year period from 2008 to 2019, using statistical methods:
Pearson's coefficient test, multiple regression analysis, simple regression analysis, and T-test. The findings of the
research indicate the significance of the independent variables together on the dependent variable, and these variables
explain (66.2%) of the variance in the dependent variable with a correlation coefficient (81.3%). When measuring each
independent variable separately, it was proven that there was a statistically significant effect of the independent variables,
with the exception of the Current Ratio.

Keywords: book value per share, capital structure, current ratio, dividends per share, earnings per share, return on equity,
stock performance.
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Abstract

The study attempts to estimate the consumption function in the Libyan economy under the permanent income hypothesis
for the period between 1970-2012 using Cogan's Adaptive Expectations Model. Empirical results have shown a limited
level of support for the permanent income hypothesis. Moreover, the study showed that past consumption affects current

consumption. This result is consistent with the relative income hypothesis.

Keywords: consumption function, permanent income, Libyan.
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Abstract

This study aimed to identify the role of corporate governance in reducing credit risk in Libyan commercial banks. The
study relied on the descriptive-analytical approach. The study population consisted of Libyan commercial banks, and the
sample was limited to banks in which the volume of credit granted exceeds 1% of the total credit volume of the bank. The
study used a questionnaire to collect data from the participants, and (80) questionnaires were distributed, of which (61)
were returned and all of them were valid for analysis. The Statistical Package for Social Science program was used to
analyze the data and the necessary statistical tests were conducted.

The study concluded that corporate governance has a role in reducing credit risk in Libyan commercial banks, and there are
no significant differences among the participants' opinions in terms of the role of corporate governance in reducing credit
risk in Libyan commercial banks which can be attributed to their demographic variables.

The study recommended that commercial banks practice corporate governance mechanisms properly in granting credit and
highlighted the necessity of adhering to the terms and foundations of the credit policy, concentrating on credit analysis and
adequate studies before granting credit.

Keywords: corporate governance, credit risk, commercial banks.
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Abstract

This study aimed to identify the determinants of the velocity of money in the Libyan economy during the period between
1970-2010. The latest quantitative measurement methods were applied to detect the stability of time series using the
modified Dickey-Fuller (ADF) and Phelps Perron (PP) tests.

The autoregressive approach for time gaps (ARDL) was used to reveal the existence of a cointegration relationship in the
long term between the variables included in the model. The error correction model was used in the short term, as the study
concluded that the most important determinants of the speed of money turnover in the Libyan economy were: (real income
- the exchange rate - the number of banks - the public budget deficit - financial development - money supply) and that these
variables explain ( 97%) of the changes that occur in the velocity of money in the Libyan economy.

It also concluded that there is a long-term equilibrium relationship between the velocity of money and the factors
determining it and that the velocity of money is directly related to real income, the exchange rate, the public budget deficit,
the number of banks and the inflation rate, and in an inverse relationship with money supply and financial development in
the Libyan economy. This is consistent with the stipulations of economic theory.

Finally, the study recommended that the government and monetary authorities take into consideration the factors
determining the velocity of money in the Libyan economy due to their importance in influencing the effectiveness of
monetary policies.

Keywords: determinants, velocity of money, Libyan economy.
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+oa,LDF_;, + agLMM _, +u,

(©))

ALV 2 = oy + LV 2., + @, LM 2, | + ,LRGDPR,; + &, LNB, + @, LIP + &, LEX

+a,LDF_ +o,LMM, ; +u,

) i B1LB2.B3.J4.P5.P6.P6.PT.PS b IV alaall sda o oliyg
sl uJ UJ‘}—‘M olaily CJ_}_A.\“ Jaas :L:.‘)_u) (_;i Lhaall C_}uﬁ
A8l Al Al (ARDL) Jliia) (8 daiall Amgiall Lad g5 (U skl
o sedally 3 581 a ye ) Aliiall < aiall (s L saall 4l ol 4 31 53
&J)Jm_c ruaj\d;;_n C_m\,ne,@uggmu@_c Gaall
\u 6(354.\5\ U‘.)Jé“";)—“') @1_\5\ )_\a_udb (‘_AI_AM J)_Luu 4_1)“5.41\
M\Jﬂ\ CJJA.I ‘; alslal u\).a;u.d\ J\)A.\.u:\ JL\.\;L\
(Bansl Jda) ol paiall ) il LS il

DR (3w aaaad dUNit root saa il jia <l LAl aadid
G e dvia 3l ALWL A8lian Y] ailoadll 46 yea 5 daie 311 Judlodl
B\ PENPE TSRS LN AE BN ELN AN FUDRE WK PR PIATS R ENT
bl dllass ((agmented  (1981)<Dickey and Fuller g sall
plaza & € I (Phillips. And P. Perron (1988)) 05 ol
OS5 simall dic B i Ayt I Alulull ClS 136 dilend) cilul Al
Y 358l die 3 e IS 13 Ll ¢ ] (0) L Aol (e AalSi
(9)pds Jsrall s (L) oY) An Ll (e AalSila ()55 Ll
ol Hall Jae @l rdall a6l Haa cof Hlasl @Lu (10)?{) Jsaally
d\ u_AuA\S.\ACJJ_AJ”LHdM‘ u\)_\a_ud\dﬁu\ u.\_uu_\a
A1)

‘CJ_,_A_\X\‘_,,Ju\‘)_u_\A\e.\Aju_‘_’Y\ d})ﬁ“&.\d\ ;LLJY\ a‘)_li‘)_um_j
¢ (Akaika,1973) ( AIC) _\ =T
Leale Jas 5,5l Jgda 3830 Eua (Schwaiz, 1978)(SC)J\—\M;
saal g5yl ; w\@u\wlmﬂupj(sc)J(mc)m

Lot i o Cuatl) ddaa o Aolaall (e (3

O il gaall LSl e Jgmanll 8 3G 5 pdadl) 53
el i as 3él 5 M5 (E C M) el sz 3 o DA
SRl Y bl A (e SIS giaT 5 oo shall

1z B

£ ada
C

P P
ALV1 = ag + B1L(LV1, ;) + B2L(M1,_;)
E j=1 E j=1

+ B3L(NB),_

j=1

+ Z,-=1 B4L(IP),_;
P
+ ZH BSL(RGDP),_;

+ B6L(EX),_
j=1

+ B7L(DF),_j
j=1

+ B8L(MM),_j + AECM,_; + u,
j=1

ALV2 = ay + Z: B1L(LV2, ;) + Z: B2L(M2,_;)
+ zzl B3L(NB2),_;
+ zf—l B4L(IP2),;
+ ZT_l B5L(RGDP2),_;
+ zf—l B6L(EX2),_;
+ zf—l B7L(DF2),_;

P
+ z B8L(MM2), j + AECM,_y +u,
i=1
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(ADF)aldiuly sas gl jia L5 (9) ad, Jgaa

J¥ G 6 Simal) 2o & yrial)
Jalsil) Aa oladl g el eyl sl g el i
1(2) *-5.459 *-5.333 -1.867 -2.238 LV1
I(2) *-7.080 *-7.180 *-2.090 -2.035 LVv2
1(2) -2.791 *x*_2.848 -2.550 -1.012 LM1
1(2) -1.875 -2.032 -1.706 -0.650 LM2
(1) *5.259 *-4.857 *-6.360 *-5.376 LNP
1(2) -2.580 -1.940 2.230 -1.399 LIP
1(2) *5.090 *-5.165 -1.590 -2.164 LGDP
(1) *-5.917 *-5.720 -1.606 1.141 LEX
1(2) *-0.127 *-9150 *-4.240 *-3.800 LDF
I(1) *.8.804 *.8.390 *x%.3 3] *.3.410 LMM
%10 s Siua 2 &y sina $450L5 (5 fiana A Ay glaat 0] (5 glesa A 4 giaat
PP (phillips-perron) aladiuly saagll jia JLEa (10)ad Js2a
Js¥ AN 6 Siall i &l _yaicial)
Jalsil) da slail g il ald sl g el s

1(2) *-5.459 *-5.32 -1.850 -.2240 LV1
1(2) *-7.076 *7.170 -2.047 -2.030 LVv2
1(2) -2.706 *x*_D.734 -2.612 -1.705 LM1
1(1) *.5.672 *.5.740 -2.128 -0.750 LM2
1(1) *5.227 *-4.830 *.21.301 *.5.130 LNP
1(2) -*4.550 *-4.322 -0.480 -1.070 LIP
1(1) *.5.147 *.5.217 -1.813 -1.720 LGDP
I(1) 5,907 *.5.720 -1.600 -0.050 LEX
1(2) *-9.127 *-9.193 **.4.159 *-3.839 LDF
1(2) *.9.127 *-8.740 -21.934 *-3.939 LMM

%10 ¢ giwa i Ay ginar ek

%35 (5 i XS Ay ginakk

Yol s sia dis 4 gina*
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(F) loaa) Ao o) pa 8l il ol 8l 28 5 F-BOUNDS i)
prll 5 slall anl A e ST (25 (6.404) (G sa ity 4y sndl
a8l il Jshaadl e Lgile daniall (g3 saill 84 )
%105 %5 s%1 4asiza by siue 2ic (Pesaran et, al, 2001)
ady pea5 il sba s sl e (3.52)5 (4.12)5 (4.39)
Gl e g Ja¥) Ady sk 451 S5 48e S g g pae sa 5 carall Gy
O Y Al sk 4 ) 5 48le 2 5a 5 Jadl ) 28505 423 gl
il 3 €l ) A8yl gl sanadl Jal sall g a5l ) g0 de yu
Ol e e 4l Jlidlgsaa gl jia JLidl ge Lgle Joanidl

1(1) 4500 e Lerpan Dl paiiall

Cointegration gl JLa) aladiuly & yidial) Jalsill jlddl) il
using bounds test

Gl LA g el yeiall dgia 3l @M\J\P\wsm 3 0l
e 25a 5 oo ISI (ARDL) W) (s 530 ¢z 3 saill wl-vd\ slayy)
Uae) sl & yaaiall 5 3 83l ) 53 de e G (sl ALy ha 3 ) 3
e sl JAall gl o)) o gedally 3 g8l (ya yo-Guall o sedally 2 gaill
-Giall Gayaall ymas (Slgtanall ey ) 8 g_q)umx\t,)s

Zgadl) @l e G Ja¥) ALy gk A8 3509 LRI (11) a2

%9041 5320 (s sina %954 53%a (5 siua
a8l F Aalaal
N AN s PN (N
*6.404 3.529 2.278 4.124 2711 (1) Ataalf
*6.404 3.529 2.278 4.124 2711 (2) Hataall

Bih La oa g Laf ‘(LRGDP) L_,_]J.\S;J\ Jdaall & A0yl A8Mal) CuilS
(Owoye, ) il s Liasl 5 ((0.Lrungu,2003)bes ald () Al 5l aa
e A8 gla a5 ¢(LEX) oRidall s pall e aa 40,k Sl <1997
e ol G Al ) cilea i Cus ¢(AKiNIO,2012,PP:101-103) Al s
e g gk Liaily 25l ()5 e e e ) i 4 il
(e sSal) GLYI Ol iy A3l 5l (8 Sae 35a5 0) 3 ¢(LDFYAS ) 5l
o) s asSall LY 8 5all o3 ol 5 daball lal Y e 3
(.\_\U_A} ‘J\)J\}HJPJ&MLUE\L;AH ‘g)mﬂ\}\gjbﬂm
ald e o of Lo Al 5 358l 8 agde IS Lae 5 )lie agdldi] 21 s
m\);@u@m\ywﬂl A_u\Su:za cdﬁ.ﬂ\ u\JJJ‘ﬂL)& "A\TL)L_A(‘
O A8 Ay A S S Al o(MuhammedZahir et al ,2014)
bl (3 Csin 50 (e A saaal ALl Al 5 0 83 ) ) 50 Ao s
il L) Al e 5 G ol i) JalSl) G gld Lo

AgasSall @l YY) g e sSad) Sy

Crasi) 2883 58 Gl 52 de yu aa ((LMM) Sl slaill A83e L
58l Ol )srde ju e Gue skl fig Cus dpuSe 4830y
e 5 ySe Jal e b Jony gall) SLaBY) (s dpum il e i dagiil 3
(AKinlo,2012) A—ul Tl e AT s t Al sl
Akhtaruzzaman, ) &l 2 Ladl s(Abid Rashid Gill, 20103l 52 5
) il jall @lls @ Ll Gua ((AlbadiFahad ,2007) 4 535 «(2008
58l Gl s de s ((LMM)uall ) shaill o dpuSe 483 a9 s
Al 5 Ll (3,8 Cpinde sana e il Al el o) g
ol Wl iy 3 sad) Ay jed) ASLea 8 Aiadl) i linsly

) Sl slaw

%103 %5 s duilaa) 4, gina *
gl Jalad g jaagil) il

irally 258l ) ) g e s Baraall Jal gl aal AL ¢ ol 10 b

Al 530 a5 1) ALY o s 8l aul o) el SIS g ¢ gaaall

A sha 4 ) i) A8 s} SO e 25810 ) ) 52 Ao s (Ao Al
el JaY

) Faally 3683 ) )53 Aoyl Badaal) ol gall ks

e Jaas i «(Microfit 5) c.q\.a); REGE u.uhsl\ Gllae el ja) 2
C_..aye_\_\; c(13))(12) UJSJAA.“HHAJJ‘ C_\l_ul\ O dlea
Ledy pay 2583 o g0 Ao pud o iliall JalSill jlasil 35 (12)d saal)
a4l LS ‘(1)?}) FRNPA|] Lﬁ Leal) il g (V1) (3amall
u\)mﬂu)wgw\u\w\@)wuj\uu\@m‘
U‘Lj—‘; (R)A._A:\Ba_x_hjj ‘(J}Jﬂ\ U‘)JJ“Q)-“’) c.ll_\l\ )_uu.d\u_ﬁ
&Q\)ﬂ\w(%QO)MLAM‘S_‘QB)JG:QM\Q\):\&JA\
20 Ol s de e

e 4 gima A Hay el i) <) priiall COlas agen of LS
Leren el O laal) i 5 cdilanYI(t)icas o i Lo 138 5 (Ll
Lo Ao 283 @lin ol i) 5 s dpala®®y) 4, Hlaill diias
022 5 ¢((LM1) (gl 4 sgias 3 5ill (i yo 5 2580 () )52 40 yus (41
Ja Al Gl alaiiiul 4_4\ Alia gi Ll dgitae Chpela A ayhill
«(Owoye , 199) ul o A< 4 (2003 ¢ eaall) Leo o8 ) Al jal)
(201120 <o) 2e) Al ya g

585 (LNB)Alall o jliadll & 5 58 230 aa 393 yla 283all 038 Ciela
Ll <(Short,1980) <llaS 5 (1995 aliaall) (pe JS 4l )3 pa 3l Lo
)MYWM\@AQM\)HJ\JMHA_}JJE

(Chowdhury,1994) Al ;2 ae Gl L st 5(LIP)Slgiuall
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(1)pdy Aalaal) (Gudall (nally 2 983 )53 A8 peud puail) a3 (EC M) U] gsma Jalaa s sl Ja¥) cdlalas i (12) o8 J sl

Jashall Ja¥) cdlalaa s omall) Ja¥ cdlalaa s
il Jalaall t-statistics Juaiay) il Jalaal) t-statistics Jlaiay)
LM1 -0.70 -5.82 [0.00] ALM1 -0.399 55 [0.00]
LNB 0.74 3.16 [0.00] ALNB 0.05 0.37 [0.72]
LIP 0.14 1.77 [0.01] ALIP 0.08 1.82 [0.08]
LRGDP 0.35 4.26 [0.00] ARGDP 0.41 6.08 [0.00]
LEX 0.57 3.13 [0.00] AEX 0.32 2.66 [0.12]
LDF 0.80 2.65 [0.00] ALDF 0.46 2.70 [0.01]
LMM -0.94 -4.76 [0.01] ALMM -0.321 -3.379 [0.00]
constant 0.57 1.245 [0.02]
Ecm(-1) -0.571 -6.403 [0.00]
R? 0.90 D-W 2.170

2ol gl aally 68T () 598 Ao puad Basaal) Jal gall ya

358 ) 53 e Lualall i g yall Gl «(13) @) Jsaall ge Jaady
Ao Ay pe o (Al N d S dadl ja (V2) gl sl Led o
Gl (LM2) gl sl (el 58l (i e () Al 280 () ) 50

g5 %1 Ay 358 (i ye 83l ) O (Hinar (-0.698) s~
Ao 45 pe iy ey (%0.698) Ay 25830 ) 53 Ao s aléil
2 L (0.736) A s>(LNB)—badll g 5 58 2ae ) 3 il O‘J}f
s de 583l () st (Yo TaAmehy Cajladl & 558 2ae 3aL ) (]

(%0.736) s 2 Al

(2)ad 5 Aalacal) gl g1 (inally 3 6830 ¢5) 593 Ao puud i) Ja¥) (ECM)Uaidl zaal Jaloa g Ja shall Ja¥) cblalaa ikl (13)d sasd)

Sashall Ja¥) cdlalaa s swall) Jal) cdlalea yai
sl Jalaall t-statistics Jhaiay) i) Jalaal) t-statistics Jlaiay)
LM2 -0.698 -5.82 [0.00] ALM1 -0.399 -5.5 [0.00]
LNB 0.736 3.16 [0.00] ALNB 0.05 0.37 [0.72]
LIP 0.140 1.77 [0.01] ALIP 0.08 1.82 [0.08]
LRGDP 0.346 4.26 [0.00] ARGDP 0.41 6.08 [0.00]
LEX 0.566 3.13 [0.00] AEX 0.32 2.66 [0.12]
LDF 0.803 2.65 [0.00] ALDF 0.46 2.70 [0.01]
LMM -0.642 -4.76 [0.01] ALMM -0.321 -3.379 [0.00]
constant 0.57 1.245 [0.02]
Ecm(-1) -0.571 -6.403 [0.00]
R? 0.90 D-wW 2.170
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(0.74) Adabae dad Cialy Cum Daad Y1 Cun o SN i 53l
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BliS i 8 Lt 1y ¢ ulll Sla®V) 80 g8l e yud 5a0adl)
Latallad 5 Al Ayl dyllad 5
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sy ) el

e ¢ ASH AaBY) 50lae ((2014)050A05 558 2ana agmudl ol 1
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J}A.ﬂ‘ O‘JJJ r\.c)...u Giladsa c(2018)u~a ‘)m-g)b YJJ &J'._\c\.a.u\
delm‘fa_}d,.!\ QL&\J.\.“JLJMU;}‘)@QMBAJM cL‘U}m‘;
(3) 232l ((40) alaall (i 5 5 palaBY)

Leilaana s S5,V Jlad) (53 de s 8 ¢(2015)gone Jab daen
pstall Al el jall g & sall 450 Adae 2012 .1967 3551
(6) 2321 ¢(30) laall Agilusi¥ 5 TyeLain)

el 52l ((2015)shaediall ool elamm giandl 528 Gl ¢ Slasall
A, ASLeall Alad A e Al 3 258 ) ) s de j 35 il
s cdalaiyl g :ﬂ_‘u\.}}” ?}Jxﬂ oy S5 ilsa ‘(2015-1980) E):\éﬁ
.(42) 21 (2)

:ULmJ ‘LJJHEJ)_&SH U‘JJJR;)“‘ ‘(2018)_\_.«;.40:}_“; [JESVEN
(it drala aLaBY) IS 5 pdita e piliala

Olsdde yu e b yisall Jalgall " ((2003)2ene el 2l
e Ade daals ¢ riuale Al «"%JM\@M\M\&A@\
BTN

Akl a8l Jglatde yu ¢(1999) Lae gl clasll 2
g e el Gaalaill g Aol

Al o @l 8 a8l Gl g de ju ladaae s pla g g juial)
Al aa®Y o g lall L) A aalas 3 dae <2013-1980 s2all Apidas
2015 (13) 232l ¢(7) slaal) g 1Y

Lm\)dig)}mg_édﬁjﬂ\ O\‘)JJ:{;HQMW s(2017)?_)) ¢ gana
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.35)

sl ) s de yu Gl ae® ((2004)alla (2 2ane (Jagmall
RBETS

2 2sfill Jglaide yu e s figall Jalsall" ¢(1995) (Ao dliial)
e e laia¥) s Al o shell Aluli o gl ol Ao ",
42l (11
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Abide Rashid (2010),” Determinants o of Velocity of
Money in Pakistan “International Conference on Applied
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Abstract

The study aims to research the reality of virtual currencies by introducing virtual currencies, their most important types and
their advantages. Additionally, the study aims to highlight the most important risks arising from dealing with virtual
currencies and to clarify the concept of blockchain technology and its role in protecting the user of virtual currencies. The
study concluded that virtual currencies are electronic numbers that do not have a physical presence and are obtained
through mining or buying from financial sites or stock exchanges. The study also found that virtual currencies face a range
of over lapping risks due to the absence of an official body to issue them. To protect customers from forgery and
manipulation, virtual currencies use blockchain technology.

Keywords: virtual currencies, risks arising, block chain technology.
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Abstract

Language teaching approaches and methods have garnered much attention in language teaching theory and practice. There
are still many controversies about their usefulness and appropriateness. One of these approaches is known as the task-based
language teaching approach (TBLT), which emerged in the 1990s. In this approach, teachers give 'tasks' rather than teaching
an item of language (i.e. structure or form) according to the traditional methods of language teaching (e.g. the Presentation-
Practice-Production model). Teaching a lesson using tasks needs careful consideration of the age and interests of the learners.

The current paper provides an overview of some useful theoretical and pedagogical information on task-based language
teaching (TBLT), such as the theoretical rationale for task-based language teaching. The paper also highlights the limitations
and potential pitfalls of task-based language teaching as well as the main factors that need to be taken into consideration in
planning task-based lessons. All of these points will be considered in this paper.

Keywords: accuracy, dictogloss, fluency, task-based language teaching, teachers, the traditional model.

1. INTRODUCTION The first section of the paper will provide definitions and an

There have been various approaches to language teaching. One
of these is the Task-Based Approach (TBA), which emerged in
the 1990s. Many researchers and theorists (e.g. Skehan, Willis,
Long and Crookes) have discussed TBA. There are many types
of tasks, but they tend to have the same idea or purpose. Teachers
give ‘tasks’ rather than teaching one piece of the language (i.e.
structure or form) according to the traditional model
(Presentation Practice Production). It is argued that students do
not actually acquire the language through ‘control and practice’
activities; rather, they can develop their abilities ‘through
meaningful use of language’ (Skehan and Foster 1997:186) to
carry out tasks that provide ‘an environment which best promotes
the natural language learning process' (Foster 1999:69).
Furthermore, task-based approaches encourage learners to do
activities, which require focusing on meaning instead of form.
These activities can be, for instance, ‘problem-solving' activities
or telling a story. Teachers can develop learners' ability to use a
'target language' when learners are involved in completing
specific tasks.

*Correspondence:

Hoda.Alalim.Bakori
hod.bakori@sebhau.edu.ly

account of the theoretical basis for task-based language teaching.
Limitations of TBA will be discussed in the second section. The
final section of the paper will refer to the main factors in planning
task-based lessons.

Definitions of ‘Task’

Before discussing the theories behind Task-based Language
teaching, it is helpful to define what a 'task' is. There are many
definitions for 'task' provided in the research literature, e.g.
Skehan, Ellis. Ellis (2000:195) defines a task as a 'work plan'
which ‘typically involves the following (1) some input (i.e.
information that learners are required to process and use); and (2)
some instruction relating to what outcome the learners are
supposed to achieve." On the other hand, Skehan (1998:268)
proposes four criteria of task:

e ‘Meaning is primary.’
e 'There is a goal which needs to be worked towards.'
o ‘The activity is outcome-evaluated.’

e ‘There is a real-world relationship.’
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2. THEORETICAL RATIONALE FOR TASK-
BASED LANGUAGE LEARNING

This section discusses theories that relate to task-based language
learning as well as second language acquisition. Therefore, these
theories focus on studying' acquisition and use of language' and
how the learner is involved in the ‘comprehension and production’
of the language.

(a) The main reason for using a task-based approach in teaching
language is to get away from traditional approaches that are
called ‘synthetic approaches’ (Pienemann 1985). 'Synthetic
approaches' tend to teach the language 'one piece' at a time: for
example, the P-P-P model isolates a 'new structure' of grammar
and presents it to learners and provides controlled practice. The
aim is to encourage learners to produce these structures in the
production stage. As Pienemann (1985:25) points out these
approaches (i.e. 'synthetic approaches’) have a grading system as
'new structures have to be built on old structures' and 'simple
structures taught before the complex.’ However, second
language research has shown that learners cannot achieve the
target language when they are taught one piece at a time because
this is not, in fact, how language learning proceeds. Furthermore,
presenting grammar is easy; rules are often simplified, the point
is that generalisation is more of a hindrance than a help in
understanding the language (Willis, 1996 & Willis &Willis,
2007). Hence, many researchers recommend using 'tasks' in
teaching language, as there is evidence to show that learners who
are encouraged to do a task (e.g. exchange information) are able
to communicate and are also likely to acquire language faster and
more efficiently (Willis 1996:14), compared to other learners
who are used to more traditional approaches (P-P-P).

(b) The second reason is the 'Interaction Hypothesis' and the
'‘Comprehensible Input Hypothesis' as these are believed to be
important to the rationale of task-based learning (TBL) and also
are the most important factors in promoting second language
acquisition. These two hypotheses are detailed by Long (1996)
and Krashen (1985) respectively.  Comprehensible Input
maintains that learners can gain input (i.e. the information that
learners receive to do a particular task, e.g. 'shopping list or
writing letter') when they have the opportunity to work as pairs
or groups to negotiate meaning (Ellis, 2003: 23). For example,
when they are given a task (exchange information) and asked to
use ‘target language’ by asking and answering questions. There
is evidence to show that learners can develop their skills by
receiving ‘comprehensible input’ and negotiation can take place
when learners work in groups. As Spada and Lightbown
(2002:127) point out,

“Exposure to ‘comprehensible input’ would be sufficient to
allow learners to progress through developmental stages on the
grounds that the language that learners needed to make further
progress would always be available if there were enough natural
language exposure.”

In other words, learners achieve input 'when communication
breakdown by interaction and negotiation of meaning' (Ellis,
2000:199). Also, teachers can provide 'feedback’ which is
available through the task and can help learners to develop their
progress (Spade and Lightbown 2002).

Ellis (2000:200) identifies tasks that have interaction and
negotiation and states that they have a required information
exchange; they involve a two-way (as opposed to one-way)

exchange of information and they have a closed outcome. The
‘two-way' refers to the tasks that have two ways; i.e., the task
requires negotiation and interaction for learners and there is no
‘one correct answer.'

(c) The third aspect of task-based language learning is that
teaching grammar should not be taught directly but learners can
discover rules incidentally. Krashen (1988:26-27) points out the
difference between ‘acquisition' and ‘'learning Language
acquisition refers to the use of language 'for real communication'
and helps learners to develop their 'linguistic ability’. For
example, the rules are not taught directly, but learners can learn
them 'unconsciously’. This can be clear when they use the
language to communicate with each other. On the other hand,
learning refers to 'knowing about language or formal knowledge
of a language.' In other words, learners know the rules but they
cannot use them in real-time spontaneous communication. This
distinction is similar to that between 'implicit' and ‘explicit
knowledge'; explicit knowledge indicates that learners have
certain knowledge about grammar. Thus, it is claimed that this
knowledge cannot promote classroom learning because it
emphasises teaching conscious rules and also provides
correction, which is thought to help learners know the right form
of the rule' (Krashen 1985:26).

Moreover, presenting grammar is easy but more difficult aspects
are often ignored; for example, 'the third person-s’ is easy to
teach because it is a small morpheme that attaches to the verb that
occurs with the third person singular (e.g. She drinks coffee).
However, it is difficult for learners to use in immediate
communication. Thus, implicit knowledge is considered the
most important element in language acquisition. It is argued that
learners can acquire the target language when their attention is
focused on meaning rather than form. This knowledge is
developed through explicit taught rules, but it is acquired when
there are given opportunities for learners to 'notice' particular
language features in a given task. Thus, learners are able to
communicate efficiently in real-life situations.

The main point here is that task-based learning encourages
learners to focus on meaning. Therefore, they can achieve
‘implicit knowledge' and can develop a second language
‘incidentally' as a result of fluent and meaningful communication.
Hence, Krashen (1988) believes that 'formal teaching' does not
help in acquiring a language, because it involves presenting only
grammar consciously. Interlanguage for learners is developed by
‘interaction opportunities’ which has the influence to engage
‘acquisition processes’ (Skehan 1996:50).

(d) The third argument for moving to task-based learning is
‘communicative effectiveness' as developed by Yule (1997). It
examines 'task-processes' that have an impact on ‘communicative
effectiveness' (Ellis 2000:204) and refers to the way learners'
interlanguage affects performance during a task. This theory also
concentrates on the 'speaker's sensitivity to the listener in the
task’, more than interaction or negotiation of meaning (Skehan
1998: 270). In other words, it gives more emphasis to the
‘discourse markers' that a speaker uses in his/her communication
to complete the task effectively rather than how his/her sentences
are formed (i.e. whether the structure of sentences is correct).
Also, the speaker can receive feedback provided by 'the other
speakers in order to monitor output accordingly' (Ellis2000: 205).
For example, when the teacher asks the student to describe the
directions to a train station. The teacher can evaluate the way the
student uses the language to effectively communicate instead of
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assessing the sentences regarding their correct grammatical form
(Ellis 2000:205-206).

3. THREE GOALS FOR TASK-BASED
INSTRUCTION

Skehan (1996) has suggested three goals for task-based
instruction; accuracy, complexity/restructuring and fluency. He
believes these goals can enhance L2 learners' acquisition of
language.

1. Accuracy: relates to performance which is ‘native-like in its
rule-governed nature’ (Skehan 1996:46). The fault or
‘inaccuracy’ might inhibit communicative effectiveness and
learners may start producing fossilised forms. Inaccuracy
usually arises when the ‘underlying interlanguage system is
inadequate or transitional’ or inaccuracy could occur because
of communicative pressure when the learners focus on
‘forms’ more than on ‘form’ and accuracy. Accuracy is a
desirable goal because it promotes language awareness and
helps enhance communication strategies (Ellis 2000: 202,
Zhu 2007:50).

2. Complexity/Restructuring: this deals with processes by
which ‘the interlanguage system becomes more complex,
elaborate, and more native-like'. It is important as effective
acquisition can take place in this stage of learners'
development. It develops a 'great degree of acceptance' in
dealing with a target language and communicating
efficiently'(Skehan 1996: 47). For example, if the notion is
more complex and learners have time to think, then they may
express it more effectively. Skehan (1996:48) suggests that
it is necessary to motivate students to achieve native speaker
performance. Thus, there needs to be helpful input that
involves both 'explicit and implicit knowledge'. There are
also tasks which have an influence on interlanguage.
Learners have an opportunity to restructure and redo an
activity to complete the task. At this point, it is better if there
is enough time for restructuring, rather than increasing
communicative pressure and preparation.

3. Fluency: This is the last aspect of task-based instruction. It
is 'the capacity of the learner to mobilize his/her system to
communicate in real time' (Ellis 2000:202). This can mean
that learners can achieve fluency when they are able to use
implicit knowledge to produce the target language. Fluency
is important for second language learners because it enhances
confidence and makes them acceptable as an effective
'interlocutor' (Skehan 1996: 48).

Ellis(2000:202) argues that fluency requires learners to pay
attention to 'communication strategies'. For instance, when they
are involved in a task to solve a problem, they can use language
to communicate rather than use grammatical features.

In contrast, accuracy and complexity are required to draw
learners’ attention to the rule-based system and thus require
syntactic processing. Therefore, he suggests that learners should
be involved in these three aspects of 'production’ in order to
achieve the acquisition of the language. Further, Skehan
(1998:270) suggests that fluency, accuracy and complexity
influence growth and a capacity to effectively use language.

4. THE LIMITATIONS AND POTENTIAL
DISADVANTAGES OF TASK-BASED
LANGUAGE TEACHING

Task-based learning is claimed to be the most successful
approach in teaching language. However, task-based learning has
been criticised on the following grounds:

Many researchers, e.g. Long and Robinson (1998) argue that the
task-based approach should encourage learners to pay attention
to some forms or 'linguistics features' when they are involved in
doing a task. This is because some grammatical forms are useful
and can promote ‘explicit knowledge'. According to Skehan
(1996:41), a meaningful task that is primary in language
processing does not necessarily lead to ‘automatic sensitivity to
form' and could hinder the development of interlanguage as
learners can produce inaccurate forms. Thus, this could cause
‘communicative pressure’ inhibiting ‘interlanguage
development’. Learners may start to produce ‘lexical units’ (i.e.
words) in their communication. In this case, learners are able to
use 'lexical items' but are unable to produce linguistics elements
and as a result, their sentences are not grammatically correct. In
other words, focusing on meaning can lead to fluency rather than
accuracy and complexity and they cannot achieve the
performance of native speakers.

There is also a problem with the ‘comprehensible input
hypothesis.” According to Nunan (1991:286), who refers to
Swain (1985) in her project in Canada, 'Learners received huge
amounts of comprehensible input {but it} did not lead to the sort
of native-like facility in the target language predicted by the input
hypothesis." So, in this case, input is not enough to learn the
language.

Nevertheless, it is often difficult to find clear criteria for the
selection and grading of tasks as classrooms have different levels
of learners. Also, there is an argument about 'the finiteness' of
the task; for example, it is difficult to determine exactly the
number of tasks, and where tasks should begin and end.
Sometimes a task involves sub-tasks; 'doing the shopping' for
instance, may involve 'catching a bus, paying the fare, paying for
purchase' (Long & Crookes, 1992:46).

Task-based learning is time-consuming. For example, when the
topic is too complex or unfamiliar and the task requires a long
time for preparation. Also, in this case, learners may use their
first language a lot to translate the meaning of words or phrases
which relate to the task (Willis, 1996 &Willis & Willis, 2007).
Doing the task in pairs /small groups tends to create classroom
noise and can be disruptive. Also, learners might be unequal in
level in completing the task. Thus, some learners try to dominate
and others freeload by getting their peers to do the work for them
(Ellis, 2003:268).

Itis argued that learners are not able to pay attention to accuracy,
complexity, and fluency at the same time, because they have
'limited capacities' (Foster & Skehan, 1997:216).

5. PLANNING TASK-BASED LESSONS

TBL focuses on learners doing the task in groups or pairs and
they are encouraged to use the target language for completing the
task. The main role of teachers is to give explanations and help
learners to understand the purpose of the task. Furthermore, the
most important thing for planning a task-based lesson is that it
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should be 'flexible to give learners benefits from this task’ (Willis,
1996:81). However, in task-based lessons, teachers do not point
out what language will be taught in a particular task. Rather, the
lesson is based on completing the task and the language should
be understood in context.

Willis (1996:40) proposes three phases for task-based learning
(TBL) as follows:

e Pre-Task,
o The task cycle consists of: ‘Task’, ‘Planning’ and ‘Report.’
o Language focus subdivides into: ‘Analysis’ and ‘Practice.’

This is a three-theme model in which tasks are 'goal-orientated
activities in which learners use language to achieve real
outcome' (Willis, 1996:53). Now, let us consider these three
phases:

1) The first phase is ‘pre-task’ which introduces the topic and
gives clear instruction to learners. Also, possible words and
phrases may be introduced for doing a task. However, teachers in
this part do not teach exact words or phrases which are relevant
to the task. The topic of the tasks should be familiar and
interesting for learners; for example, 'sport or talking about a
member of his/her family', rather than complex and boring topics,
e.g. economics or politics (Willis 1996:42, Willis & Willis
2007:160). Nevertheless, in pre-task activities learners can hear
recordings of other people doing the same or ‘similar task’; this
can help them to know what to do in their task and serve as a
useful model.

It also involves reading a ‘part of a text as a lead into a task’
(Willis: 1996: 41); for example, ‘dictogloss’ or dictation. The
students' role is to write down or ‘take notes' from their
understanding of the topic but it is not necessary to write every
word or phrase. When learners finish this stage, the teacher
writes some questions on the board to ask if the students have
knowledge or are familiar with the topic; for example, preparing
for a task about ‘travelling by boat.' The teacher here asks
students to write down two or three questions that relate to this
particular topic. The teacher then asks them to compare these
questions with their partners. These questions could be: 'Have
you ever travelled by a boat? Are you a good sailor?' and so on
(Willis, 1996). In pre-task activities, the teacher can tell if
students understand the topic and its purpose, which part will
they do first and which part will come last. Also, the timing can
be limited. It might be two to five minutes, and thus they can
spend time preparing for the task. The pre-task activity gives
students the chance to develop their own language system and
enhance their task performance (Skehan 1996:53). Learners in
this phase should try to use relevant language to complete a task
(Skehan 1998:140).

2) The second stage is ‘the task’, which is completed in 'pairs or
groups', during which learners use the language that they have
already learnt. The teacher's role here is to 'monitor' and let
students do the task on their own. Also, the teacher helps learners
if needed or if they face difficulties in using some vocabulary.
However, in this stage, teachers do not correct learners' errors.
They are encouraged to use whatever language they have. The
time for doing the task is important, and students should have
from 'one minute to ten or more, depending on the type of task
and its complexity' (Willis, 1996:54; Willis &Willis, 2001:178).
At this stage, learners are given the opportunity to develop their

fluency when they communicate and pay attention to meaning
rather than focus on form. During the task, learners are able to
learn new words and phrases from each other. These words and
phrases can help to develop their language as a result they
become more fluent instead of being accurate and thus give
support to weaker students (Willis, 1996:54-55; Yayli,
2006:450).

The planning stage that follows the task and its purpose should
give learners clear instructions on how to prepare a short talk
either in 'spoken or written' text. This requires one person from
each group or pair to report in their task: for example, what
solutions or suggestions they arrived at for their task.
Furthermore, motivation is important for learners to work hard
and negotiate with each other in order to get more information.

Meanwhile, the teacher should be available in his/her role is as

an ‘adviser' by answering learners' questions and giving them
relevant language to fulfil the task (Willis 1996:56). Learners
feel confident in this stage because they have the opportunity to
use language and therefore felt more independent. When the
teacher gives learners 'positive’ advice, they can improve their
performance, saying things like, ‘That’s good. You might like to
add a sentence signalling what you are going to talk/write about
this section-it may help the listener/reader to follow your ideas
better’ (Willis 1996, Willis & Willis 2001, 2007, Zhu 2007).

The report stage: This is the final stage in 'the task cycle' which
is either an oral presentation or written report, to draw a
conclusion about what happened in the first two stages. Learners
are ready to report back to the whole class and time is given here;
about ‘two minutes or five minutes’, depending on the number of
students or groups. The main role of the teacher is that of a
‘chairperson’.  This means introducing the spokesman and
his/her topic to the class. The report stage aims to encourage
learners to ‘focus on meaning’ as well as form and it involves two
goals of the task ‘fluency and accuracy’ (Skehan 1998).
Feedback is required when the learners finish their reports.

As can be seen, the 'task cycle' is a task done by learners in pairs
or groups and it is believed that fluency can develop through their
negotiation. In contrast, in the report stage, students are
concentrated on accuracy when they are reporting their task to
the class, so attention is given to the instructions.

3) Language focus: it comes after the task cycle and consists of
two parts: ‘Analysis’ and ‘Practice’. The aim of this stage is to
help learners to ‘identify and think about particular features of
language from language use in their own time and their own
level” (Willis, 1996:102, Willis & Willis, 2001).

Analysis: This involves students noticing or discovering the
language features through ‘consciousness-raising activities’ after
the task is done. It is used to explain the structure directly.
Students are invited to identify the ‘new structure from the task
after they have known the meaning’ (Skehan, 1998:278). For
example, they note that the task is used in the present or past tense
/they might be asked to identify which sentences are used in the
passive form and so on. The teacher's role identifies the relevant
part of the task and encourages students to analyse it. Moreover,
students can highlight the relevant words or phrases to use during
the report phase for analysis.

Practice: It aims to give learners the confidence to use the target
language. In practice, the learners focus on meaning or discover
structures as in the report stage. They should practice what they
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have learned from the previous stage (Willis, 1996:58). Practice
activities can include repetition, listening and completing the
sentences.

Dictogloss is an example of task-based lessons.

Dictogloss is 'a reconstruction activity' where learners listen to ‘a
short text once or twice' in normal speech. Then, students start
to take notes or write down words or phrases from the text. It has
four phases as follows:

Preparation (Pre-task): This involves introducing the topic to
students and highlighting some useful words or phrases that may
be involved in this text. It may take a few minutes (2-5).

Dictation (Task): The teacher reads the text twice; in the first
reading students just listen and after that, they start to write down
any words that they recognise in the second reading (Ferguson
2004).

Reconstruction: In this phase, student's work in small groups/
pairs and try to reconstruct the text from memory. Here is an
example of a reconstructed the text:

“There was a young woman from Riga who went for a ride on a
tiger. The tiger come back with the woman inside and a smile on
the tiger" (Thornbury 1997:331).

Analysis and correction: Its aim is to analyse the text and provide
correction. The teacher starts to highlight the common errors
such as (use of the present simple instead of the past tense). The
teacher then gives learners the original text to compare it with
their own version (Ferguson 2004). As can be seen, this task can
improve accuracy as well as fluency because it encourages
learners to focus on form and gives them a chance to use it in a
communicative way. Moreover, it gives opportunities to L2
learners to make negotiations and interactions when they work in
groups or pairs.

6. CONCLUSION

This paper began by explaining the theoretical rationale of task-
based language teaching and its relationship to second language
acquisition. Many researchers and theorists argue that teaching
language as ‘chunks' was not helpful for learners, as they could
not achieve fluency and appropriate use of the target language.
In contrast, learners, need adequate exposure to understand the
language. Thus, TBL can provide opportunities for learners to
express their own meaning by using the target language in the
real world. Also, TBL gives them the motivation to speak and
negotiate with each other because they want to successfully
complete the task. It does not ask learners to focus on form
because it is based on the belief that grammatical features can
appear incidentally. In my opinion, task-based learning is one of
the effective modern methodologies for teaching foreign
languages as it is a flexible method in which teachers can choose
various and appropriate tasks for their students.

As can be seen, this paper attempted to review and discuss the
literature, in order to provide a comprehensive account of the
task-based approach (TBA) and how to apply it in the second
language classroom. For the next paper, a study will investigate
the effects of task-based language teaching(TBLT) in the
acquisition of the structure of the present perfect tense by Libyan
EFL learners.
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Appendix 1
An example of how learners create interaction

Extract 1
1. L1: Therode from the town to the Kampong Kelantan....the
coconut =

L2: = Again, again.

L1: The rode is from the town to Kampong Kelantan (7.5
sec) the town is in

4. thetown is in the

JasonBay.

5. L2: Again. The town, where is the town?

6. L1: The town is on the JasonBay.

7. L2: The, road?

8. L1: The road from the town to Kampong Kelantan (11.0
sec)
OK?

9. L2: OK.

10. L1: The mountain is behind the beach and the JasonBay
(8.1 sec)

The river is from

11. the jungle to the Desaru (9.7) The mou- the volcano is
above the

Kampong
12. Kelantan (7.2 sec) The coconut tree is along the beach
(From Seedhouse 1999)
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Abstract

Students' perceptions have recently been used as a tool to improve education methods and to understand students. This
study aimed to explore students' perceptions regarding accounting courses in Libya. Using a combined data set consisting
of information on accounting education (the instructors' performance, the quality of the courses and the grading system).
The data was collected from a random sample of students in Libyan universities and this data was analyzed by using
descriptive statistics and one-way ANOVA. The study results showed that the students were satisfied with the instructors'
performance, the quality of the courses and the grading system.

Keywords: accounting education, accounting curricula, performance.

1. INTRODUCTION

Accounting education is one of the most important topics that
has been discussed lately by academics, governments and
practitioners. It is considered as one of the influential ways to
improve an economy. Conducting accounting courses would
supply students with the necessary skills, knowledge and would
improve their characteristics and traits.

Many universities around the world provide accounting courses
with the necessary knowledge as well as teaching specific skills
such as computer use. The main goal of these universities is to
improve the students' skills, prepare them for the business field
and help them to face the rising global challenges (Ali,
Kamarudin, Suriani, Zati and Afandi, 2015). Moreover,
teaching accounting would prepare the future employees with
beneficial techniques and skills that can help a country to
increase its wealth. Therefore, an adequate accounting
education system is highly needed as a development mechanism
in order to have a better future. A sufficient accounting
education builds a strong foundation to handle all financial
issues and to be utilized as a national strategy.

The increasing number of financial issues, in turn, led to
increasing concern about the current accounting education and
its capability for preparing adequate employees to fulfill their
expected roles in society. Thus, future accounting students are
expected to play a significant role in improving the economy
and solving financial issues.

*Correspondence:
Mohamed Issa

m.issa@uob.edu.ly

Nowadays, student perception is considered to be a new
approach that has been used by academics to improve their
curriculum and classroom material. In addition, accounting
instructors need to understand student expectations and their
preconceptions of the implication of different subjects.
Moreover, this way is used to investigate instructor
performance, course quality, and grading procedures (Hall,
Pierce, Tunnell and Walther, 2014).

The purpose of this study is to investigate students' perceptions
toward the importance of courses and their satisfaction with the
instructor's performance, the course quality, and the grading.

2. LITERATURE REVIEW

2.1 Accounting Education

There are debates about the credibility of financial reporting,
which has gotten significant attention from practitioners and
academics. This issue created a degree of concern about
accounting education in different countries and caused
increasing calls by practitioners and academics about
accounting literature (Murphy and O’Connell, 2017). That led
to thinking about improving the quality of accounting courses
and making sure that they have all the necessary knowledge and
skills in financial accounting, auditing and investigative skills to
resolve business issues. In addition, it is expected for
accountants to possess the adequate skills and training to be
competitive in global challenges.

The accounting profession has a very important role in
economic development. In addition, it can help in measuring
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and reporting information about both micro and macro-
economic issues.

Accounting education can be seen from two aspects based on
student perspectives. Firstly, a curriculum is designed in a way
that is beneficial for future accountants. Secondly, it is
important to increase the knowledge and develop the judgement
of ones who have become accountant prevention. (Romanus and
Arowoshegbe, 2014)

2.2 Student Perceptions

Student perceptions have become the new way of determining
the quality of education and satisfaction of students (Kember &
Ginns, 2012). Moreover, student perceptions have been used to
monitor the satisfaction of students and use the feedback to
innovate new teaching techniques and provide a better
curriculum. Green and Wang (2012) found that 97% of
accounting departments have used student evaluation to
improve educators' understanding of learning and teaching
factors and to help them achieve and maintain quality curricula.

According to Pawlowski's study (2007), educators
have to speak frankly with their students to meet their needs and
to adequately prepare them for their future careers. Moreover,
Crumbley and Fliedner (2002) indicated that student
perceptions play an important role in the evaluation of
compensation and promotion for faculty. In addition, the
feedback helps the educators to formulate their teaching
activities (Green and Wang, 2012).

2.3 Previous Studies

In 2016, Ali et al. presented their study on the perceptions of
employers and educators to investigate the perception of
accounting education. The main source of data was a
questionnaire and it was distributed to 127 educators and 95
employers. It was found that all the respondents agreed about
the different values of employability, knowledge and skills of
accounting graduates. In addition, employers chose the taxation
in higher place rather than auditing and other services perceived
by educators. Educators believed that there was much reliance
on memorization in accounting education.

Murphy and O’Connell (2017) tried to clarify the concept of
accounting formalism after drawing parallels between law and
accounting. It was argued that accounting formalism reigns
supreme in contemporary accounting education. In addition, it
was proposed that accountability of accounting could provide
the conceptual foundations in social, critical and ethical
dimensions of accounting theory and education. Thus, it was
agreed that would bring benefits not only for professions and
academics but also for stakeholders.

2.4 Methodology and hypotheses

The population of the study included students enrolled in
accounting courses in universities in Libya in order to
understand the perception of these students about accounting
courses and the curriculum of the courses. Some universities
were not included in the study due to security issues.

A questionnaire was used to collect the data. The questionnaire
consisted of three parts and it was adapted from Hall et al.
(2014). The first part was designed to collect information on
students' perceptions about the instructors’ performance. The
second part was designed to collect information on students'

perceptions about the quality of the courses. The third part was
designed to collect information on students' perceptions about
the grading system.

A five Likert scale was used to rate the students’ level of
agreement or disagreement regarding their perceptions of the
forensic accounting course from strongly disagree (1) to
strongly agree (5).

For analyzing the data, SPSS IBM (25) for Windows was used
to conduct descriptive statistics such as the mean, standard
deviations, frequencies and percentages to describe the
respondents’ background data as well as ratings of perception of
accounting education. Moreover, the study used one-way
ANOVA to determine the differences in perception between
males and females. One-way ANOVA was considered the most
appropriate non-parametric ANOVA since it is difficult to
achieve all the strict assumptions of parametric tests or T-tests.

3. RESULTS AND ANALYSIS

This section discusses the findings of the study. The following
parts discuss and summarize the major findings of the study in
order to determine the level of perception of accounting
education in Libya and the level of acceptance of the courses.
The study adopted a random sample of students from Libya.
The overall study sample size was 119 students. Table (1)
shows the general information about the respondents.

Table (1) General Information about Respondents

Statement Percentage

Gender

1. Male 47.9%

2. Female 52.1%
Field

1.  Accounting 37.8%

2. Management 40.3%

3. Economic 11.8%

4.  Other 10.1%
University

1. University of Benghazi (UOB) 21.8%

2. University of Ajdabia (UOA) 32.8%

3. University of Tripoli (UOT) 23.5%

4. Omar Al-Mukhtar University (OMU) 21.8%

As shown in table (1), the number of males and females were
almost equal. The majority of the respondents were in the field
of management, then in the field of accounting. The number of
students from UOA was the highest at 32.8% of the
respondents, followed by students from UOT at 23.5%. UOB
and OMU had the same percentage at 21.8%.
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3.1 Part One Descriptive Statistics
Table (2) Descriptive Statistics
95% Confidence
Std. Std. Lower Upper
N Mean Deviation Error  Bound Bound Min.  Max
| am satisfied with the instructors’ Male 57 3.23 1.000 132 2.96 3.49 1 5
overall performance in teaching
accounting courses Female 62 3.76 .900 114 3.53 3.99 1 5
Total 119 3.50 .982 .090 3.33 3.68 1 5
| am satisfied with the instructors' Male 57 3.88 .683 .090 3.70 4.06 2 5
organization and preparation to teach
accounting courses Female 62 3.58 .984 125 3.33 3.83 1 5
Total 119 3.72 .863 .079 3.57 3.88 1 5
| am satisfied with the instructors’ Male 57 3.84 .862 114 3.61 4.07 2 5
knowledge and expertise regarding the
courses subject matter Female 62 3.77 .688 .087 3.60 3.95 2 5
Total 119 3.81 773 071 3.67 3.95 2 5
| am satisfied with the overall quality of Male 57 3.61 .881 117 3.38 3.85 1 5
accounting courses
Female 62 3.84 751 .095 3.65 4.03 2 5
Total 119 3.73 .820 .075 3.58 3.88 1 5
| am satisfied with the educational Male 57 3.61 .861 114 3.39 3.84 1 5
content of accounting courses
Female 62 3.77 711 .090 3.59 3.95 2 5
Total 119 3.70 .787 .072 3.55 3.84 1 5
| am satisfied with the classroom Male 57 3.47 .984 .130 3.21 3.73 1 5
facilities for accounting courses
Female 62 3.44 .985 125 3.19 3.69 1 5
Total 119 3.45 .981 .090 3.28 3.63 1 5
The peace of this course was Male 57 3.65 1.261 167 3.31 3.98 1 5
appropriate (not too fast or too slow)
Female 62 3.32 1.128 143 3.04 3.61 1 5
Total 119 3.48 1.199 110 3.26 3.70 1 5
Learning the content of accounting Male 57 3.88 .709 .094 3.69 4.07 2 5
courses was important to me
Female 62 3.97 .789 .100 3.77 4.17 2 5
Total 119 3.92 .750 .069 3.79 4.06 2 5
I expect to benefit by learning the Male 57 3.70 731 .097 3.51 3.90 2 5
material covered in accounting courses
Female 62 3.74 723 .092 3.56 3.93 2 5
Total 119 3.72 724 .066 3.59 3.85 2 5
I spent a lot of time studying for Male 57 3.82 782 .104 3.62 4.03 2 5
accounting courses
Female 62 3.61 .636 .081 3.45 3.77 3 5
Total 119 3.71 715 .066 3.58 3.84 2 5
I believe it is important to learn the Male 57 4.05 .833 110 3.83 4.27 3 5
material covered in accounting courses
Female 62 4.05 .838 .106 3.84 4.26 3 5
Total 119 4.05 .832 .076 3.90 4.20 3 5
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Accounting courses were offered at a Male 57 2.75 .689 .091 2.57 2.94 1 4
convenient days and times
Female 62 3.02 713 .091 2.84 3.20 2 4
Total 119 2.89 711 .065 2.76 3.02 1 4
I would recommend accounting courses  Male 57 3.72 978 129 3.46 3.98 1 5
to other students
Female 62 3.65 .870 111 3.42 3.87 1 5
Total 119 3.68 .920 .084 3.51 3.85 1 5
Accounting courses are an important Male 57 3.14 1.093 .145 2.85 3.43 1 5
part of my college education
Female 62 3.08 1.135 144 2.79 3.37 1 5
Total 119 3.11 1.111 102 2.91 3.31 1 5
One of the reasons I enrolled in Male 57 3.49 .601 .080 3.33 3.65 3 5
accounting courses was to meet a degree
program requirement Female 62 3.52 .620 .079 3.36 3.67 3 5
Total 119 3.50 .609 .056 3.39 3.61 3 5
One of the reasons I enrolled in Male 57 3.75 1.074 142 3.47 4.04 1 5
accounting courses was to improve my
knowledge in this subject area Female 62 3.81 .827 .105 3.60 4.02 2 5
Total 119 3.78 .949 .087 3.61 3.95 1 5
One of the reasons | enrolled in Male 57 4.02 767 .102 3.81 4.22 3 5
accounting courses was to improve my
job skills or prospects for securing a job  Female 62 4.08 175 .098 3.88 4.28 3 >
Total 119 4.05 .769 .070 3.91 4.19 3 5
| am satisfied with the grading Male 57 3.37 1.063 141 3.09 3.65 1 5
procedures used in accounting courses
Female 62 3.34 1.086 .138 3.06 3.61 1 5
Total 119 3.35 1.070 .098 3.16 3.55 1 5
I would be satisfied with The lowest Male 57 3.82 .504 .067 3.69 3.96 3 5
course grade
Female 62 3.97 .600 .076 3.82 4.12 3 5
Total 119 3.90 .558 .051 3.80 4.00 3 5
I expect to make the following high Male 57 4.12 537 071 3.98 4.27 3 5
grade in the accounting courses
Female 62 4.26 571 .072 4.11 4.40 3 5
Total 119 4.19 557 .051 4.09 4.29 3 5
The descriptive analysis in table (2) shows that there was no dissatisfied that accounting courses were offered at

statistically significant difference between the perceptions of
males and females regarding all dimensions of accounting
education in Libya, except that the male students were

inconvenient days and times.
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3.2 Part Two One-Way ANOVA
Table (3) ANOVA
Sum of Mean
Squares df Square F Sig.  Remarks
I am satisfied with the instructors' overall Between 8.342 1 8.342 9.259 .003 difference
performance in teaching accounting courses Groups
Within Groups  105.406 117 901
Total 113.748 118
| am satisfied with the instructors’ Between 2.612 1 2.612 3.585 .061 No
organization and preparation to teach Groups difference
accounting courses o
Within Groups  85.237 117 729
Total 87.849 118
| am satisfied with the instructors' Between 137 1 137 228 .634 No
knowledge and expertise regarding the Groups difference
courses subject matter o
Within Groups  70.418 117 .602
Total 70.555 118
I am satisfied with the overall quality of Between 1.499 1 1.499 2252 136 No
accounting courses Groups difference
Within Groups  77.896 117 .666
Total 79.395 118
| am satisfied with the educational content Between 762 1 762 1232  .269 No
of accounting courses Groups difference
Within Groups  72.347 117 .618
Total 73.109 118
I am satisfied with the classroom facilities Between .043 1 .043 .045 833 No
for accounting courses Groups difference
Within Groups  113.452 117 .970
Total 113.496 118
The peace of this course was appropriate Between 3.167 1 3.167 2225 139 No
(not too fast or too slow) Groups difference
Within Groups  166.531 117 1.423
Total 169.697 118
Learning the content of accounting courses Between 243 1 .243 431 513 No
was important to me Groups difference
Within Groups  66.076 117 .565
Total 66.319 118
| expect to benefit by learning the material Between .048 1 .048 .091 764 No
covered in accounting courses Groups difference
Within Groups  61.801 117 .528
Total 61.849 118
I spent a lot of time studying for accounting Between 1.330 1 1.330 2.640 .107 No
courses Groups difference
Within Groups  58.955 117 .504
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Total 60.286 118
I believe it is important to learn the Between .001 1 .001 .001 .978 No
material covered in accounting courses Groups difference

Within Groups  81.697 117 .698

Total 81.697 118
Accounting courses were offered at a Between 2.035 1 2.035 4,137 .044  difference
convenient days and times Groups

Within Groups  57.545 117 492

Total 59.580 118
I would recommend accounting courses to Between .163 1 .163 192 662 No
other students Groups difference

Within Groups  99.702 117 .852

Total 99.866 118
Accounting courses are an important part Between .106 1 .106 .085 771 No
of my college education Groups difference

Within Groups  145.474 117 1.243

Total 145.580 118
One of the reasons I enrolled in accounting Between .018 1 .018 .049 .825 No
courses was to meet a degree program Groups difference

requirement L
Within Groups  43.729 117 374

Total 43.748 118
One of the reasons I enrolled in accounting Between .081 1 .081 .089 .766 No
courses was to improve my knowledge in Groups difference

this subject area o
Within Groups  106.239 117 .908

Total 106.319 118
One of the reasons I enrolled in accounting Between 118 1 118 199 .656 No
courses was to improve my job skills or Groups difference

prospects for securing a job L
Within Groups  69.579 117 .595

Total 69.697 118
| am satisfied with the grading procedures Between .026 1 .026 .023 .881 No
used in accounting courses Groups difference

Within Groups  135.150 117 1.155

Total 135.176 118
| would be satisfied with The lowest course Between .609 1 .609 1.969 .163 No
grade Groups difference

Within Groups  36.181 117 .309

Total 36.790 118
I expect to make the following high grade in Between 543 1 .543 1.765 .187 No
the accounting courses Groups difference
Within Groups  36.011 117 .308
Total 36.555 118
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In Table (3), the one-way ANOVA test shows that there was a
statistically significant difference between the perceptions of
males and females in two areas. First, there is a slight difference
regarding satisfaction with the instructors' overall performance
in teaching accounting courses F = 9.259, P = 0.003. This
implies that females agreed highly with the statement regarding
instructors' overall performance in teaching accounting courses
more than males. Second, a difference exists regarding the
statement that accounting courses were offered at convenient
days and times F = 4.137, P = 0.044. This implies that males
disagreed with the statement that accounting courses were
offered at convenient days and times more than their females.
No statistically significant differences were found for the rest of
the dimensions of perceptions between males and females.

4. DISCUSSION

The purpose of this paper was to examine the perceptions of
accounting education in Libya and whether these perceptions
are influenced by gender. The results of this study show that,
generally, both males and females have positive perceptions
about accounting education.

The highest-rated positive perception of students is about the
instructors’ performance. This means that students in Libya
have high respect for the accounting instructors and have high
expectations of what the instructors will offer them in the
classroom for both genders.

In addition, the results show that the students were satisfied
with the quality of courses that have been provided in the
classes. The accounting students show that they benefit from a
course that develops an understanding of the role of accounting
in business and society and its extensive role in human life.
Moreover, the students have a high degree of respect for the
grading system in Libyan universities.

5. CONCLUSION

In conclusion, the purpose of this paper was to explore the
perceptions of accounting students in Libya about accounting
education and whether these perceptions are influenced by
gender. It reported the results of an exploratory study regarding
the perceptions of students who studied in Libya in spring 2021.
Students were satisfied with the instructors' performance, the
quality of the courses and the grading system.

The main contribution of this paper was to provide empirical
evidence that contributes to the academic debate surrounding
the concerns of the future of accounting education and its roles
in contemporary accounting education in Libya. Moreover, it
provides knowledge to instructors about new areas of career and
training systems to positively influence the perception of future
accounting professionals in Libya.
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Abstract

Zinc is of paramount importance to human health in its ability to resist diseases and raise the efficiency of the immune system. In this
study, we wanted to determine the level of zinc deficiency in the oasis region, and a statistical presentation of 304 samples in the analysis
laboratories in the oasis region. The results showed that about 48% of the samples have a deficiency in zinc, and about two-thirds of this
percentage are females, and the statistical study showed that their average age is about 32 years, while the average for males increased to
46 years, and for this the study indicated the need to eat foods rich in zinc, especially for teenage girls or at the age of marriage. , or by
taking zinc-containing medicines or supplements, as well as men over the age of forty, and the treatments used for zinc deficiency range
from taking medical drugs to nutritional supplements, and it may be possible to prevent the development of certain types of zinc
deficiency diseases by maintaining a balanced, varied and healthy diet. In this study, we talked about the importance of zinc, the sources
of obtaining it, in addition to its deficiency, the treatment of this deficiency, and the necessary analyzes to examine it with clarification
and explanation for the benefit. The samples were taken from the analysis laboratories located in the neighborhoods of the city of Gallo,
which are: Al-Labba, Al-Erak, Al-Sharaf, and Al-Rashidah. These laboratories use A-Faith automatic child body microelement analyzer
test for blood devices after collecting blood samples, preparing them for examination using a centrifuge, preparing the serum, placing it
in the analysis device and analyzing the results.

Keywords: zinc deficiency; disease resistance; immune system; statistical study

‘UM)_J\J\HLMJJF‘UAM\}H;J\AU@?U&&?M, -LM\
15T 2Ll 3 10 ) AT (e ) m g LS H A a5 1
ua&;[6]uﬁﬂ\j‘ubmyﬂbcu\-m})ﬂ\u)ﬂm\@cAr—\-uu} Y\ RN IS DRTRGINENRNEN g bJJu‘ﬂm\wGuLm‘)mact_b)”
Al a3 500 ) g O (S Lelan ol 8 WY1 a3 i) 2 2.5-1.51e il pnsn (5575 65,37 53 43555 ¢Zn
Oniadl JLab S ad gy Tl o) g 5 didlal) ey g 3illy i) prll il S B aaselizl Ga (%T75) OH el A Lal el s
Ul ol A8 ja Sl e e lu 5 BT 2 eall 0t )08 (uny 4ty (%3) 4o 25 La Ll 5 (Serum) a) doan (3 (%22) <o) sl
b VA ) i ooy B i Al Ly il a3 S el iy B sl iy S s

salall a1 g 2l adam g ¢ il paill Halsg el sl oY 5Y) Sale a5 ool i) S 35 8 Jaay s (a¥ sS85 e sl
u\_\_“.“)]\ (,_5\ aa) Q2 ‘a_u\';,j\ u)dl..aa e 3_\515 Ii_ms_, 41}1.\.1 pac u\) [12] M_\s;l.m]\ LQJJUa}J (:\_\53\ er“ L|)\;.“ 2ol LS kr““"aj‘ C_.A.\M \.\.u\.».n\
i Lgila i 3l a5 3l Gl g i) 3 gy BBlaal) 8 aiail Bl Ll 5y o Sale yinss
Al “_,\_Uy\, cu.u]\ q;)n‘_,amgab:,\w, .4 uw\w

¢ [15 3 6 ‘

G O OSas, Y Al Sadl 4—);’-4‘ ﬂ—ul‘ 5,33 Bl hamdy.matter@gmail.com

At gl Uy 2018/154 12 588§yl 685 .2790-1629 18,5V 2790-1637 15 Ay [ sall w0 A sina (3 siall qan s Wiy dasla 20210

144



s ALy shae

149 —

144 Agulaill o slall ¢(2) 34 2lae (2021) dzalall (5 5lais daals Alsa

- 9T S L LA len e La il s el ) 51540 e
055 ks Gl ) slaial (e daed) 53 O sl (e sl
Lr’d:"n Jsanall Jia (al yal C)\_’J IHd 4D Cant il 5 ¢l Bl
aysa" gl Elaa) ) daii gagy s B B ds 1, Al das )
o Aoats My LaS - 520 LwY) clalicae 2l (e i WS MlisU
L3 sy 19 il a yas LIS PSRRIV RUINE R P
)_,.L.J\ d.la:u_, M.u.::ﬂ\ L_l\..a.\}ﬂ\m‘).u‘)‘a.\d.«;“ d.\i.)l;“ b.aha.“
A.\Aﬂ\d&udg_\\)_uuu_“dd_’_nu\u&mwu\us [ sal
5 51l o) 55 e L cpadaiill il gyl 5 0 38300

L;«d c-\—.\ﬁ‘ i sdai 8 Laga 1550 (HSC) Al Apanill LA
DAL O s e Y S a5 ¢ JLEEY) B3y 5 s oy 25 lead
el (ali e aalill HSC dasiis e ol 311 sl Call sliaal)
Lal e el b3l pais 5l e a0l dpaddl) Jlasil of 5 156]
2 e dgaall ) i (5350 o Sy BTG 5 i ol
s BT Gl il 8 Laga 1 50 i aaly im0
s T I S 1 Al g 5 Am el G o il il sl e e
A Sl e biall (o (g b LSS Gra 2y 28 il sl (s
Z\SJW\DMC.A‘)_\A\D)\A]\ L_!}.At‘).uu_s ‘I\_UX;J\&:_L‘A\ L_QM_’
Ol (el 8 ald 50l il g - B0 L) i)
Hﬁ?\k@@@w)‘w\deJJAHMWUJJLU
L PR UG L ) PO

@kl g 3 sall g Z\.,mw\ a2
sl all &alaay dahial Chag 1-2

&8 a5 (Sls) Abne Bt A aaailly sl l) Addaiag A ol o3
O3S 5 (5 ks Kinta osin e LS 450 2xs e (Ll (30 s
Glily Cied ,(Eiﬂa\) oo pill (3 ,all cu\) (R iy shlia c.u\ Y
Sl Al dshie Qi) Jalae e (pad jiall (aladY) e dagiall
e (e sl e (a2 2020 ple e s e o Le Ll B
A g Bladl dacan o A8 jrida AN @ yiddl e Casd 22021

Sl e 106 s Jia ) Aaadly eal1 I

ipaadll adl) cilise julati 5.

m@u%uﬁdu,\jh,ﬁ@eﬁ = serum Joadll e
8 5 3S all 2kl Slea (8 i aadl Lalaty s oy
(B0l s Ulall Al () S5 Adalal)

3 (Oluel)) bl il Lgy & il 8 2l s s zplasma L3Sk @
3 pall 5S35 5aad (g 38 pall 3kl Slea A puian sy o Al Alls
Oriadall e A88 ) A8y i g Al ellall A sy ik
O 0555 Lo 3Ol (A cald) jaal) o sl 3 Lladl Aadall ) 5S35
Jsdl de 50 cWla g o Pl 84003 230 s
[25]4&1....: 24 J\A.A LA‘: tﬁ;—l

) (e 6-2

A-Faith automatic child body microelement Dl aaiiug
aadll #l lS )y cliall Jals3 8 analyzer test for blood
el sall e AT gl Tl g vl () 5<0 28 Laglall il gieaall (e e
s ((Diabetes insipidus) <3 (s Sl e ol calaal) Al
sl ey dlcaadl ) sa sl 518 (8 (aldas) ae ol ) Cleraa
sl o2 i e s (5 5s | ((ADH - Antidiuretic hormone)
3 ed sl 5l eJ sasll o jaall Jolaill ol claa 4 10 p 503 5 (5 s

) pabaaio¥) o Gloudlity il apaal) i o sl LS J s
Osaay ISl hara oy BT Ll i€ Ry il ginne QS
Jasd Ll 30 (s (e CadiSlly - DBhals 3l iy gie 8 Gaitil) s
O stV g s sl 5Ulins gl 5 o (26T g gal) 5 1080 ol 51 (g giasal a3 mnd
éjjmmwud\égéwh&bihid}u?me@\w} (23]
Jsmanll Sy s T 6l 1) aliaial e Culacill Jliy 3) el 3l
(OTABAS2020] 5 A sall il jpuaaiusall b i3 e

Jle¥) caniaiy eliall Jleall Jue Gpuaad 1eli 3l gan 231 58 (pa g
Yl sba Jlis s ) bl iy 2l Y iz Sle
Ja ol aie 4 padlli Bl )y QL) s (e alaill 5 A jall (al ja¥L
sl 5 Al AL 5 gaall el g bl aie Jaall o[22
L) s 3 ey il ) A jal) Gl da gl (e el S L)
GAS 5 caiall g ¢ il o gal :fia ) gl o gal & (5 sl b3l 1 g3
L0 3a]) Aalil) (ye (5 pmim i 315 P01 0 5L e il i) poany b
G2 s Bl 5 ) il ) Ay 5l paill e 2 Y
?.;LJ\GA‘)_.\AH_))\AML_\_,_AUA‘)_AU_AI_))\AMU_AaHJ; Lc\_,.\\
ﬁ&&\ﬁidﬁj‘éj)_p)ﬂ\ b 3 B21 LAl ¢ gl vl 308
Jaxys ¢ B3 sl Jal g 530 53 g LA 8 el 31 el L) (e
LUl e 8 4 5001 ol 58l e el any ol pny i s 3
ALl Aadai¥) 8 as 5l s e ol 3l el Ladlas 5 B s gl
Lgal Al s Al 4880 cilirall sda (aliaial & aSaill A (e
Al (LAl Jala g celcae ) G ol 3l ap dass LA (e L
Slealbdlay) yhads Load acaiidas 5 ¢ B dals ) cilaliiay)
G5l i A8 2y e Ada] s Laty (5 saall o)
PO g 5ol Ao il (s (g 55 el g oLy Dl L
i (g ye 8l d el Qe Jea e il e i
UALS.\.’\) M.sl_\:d\ 04“) 6“)-6-\“ );b Aunadl g ‘[37] e.\l\ usx.u u)u
WL))_J\UAHMM_&S\LAU)JA)A\W}‘ [38] 2,0l LDIA)
(o Gakaill AL ) S (52 (la ys B @l 3l e 5 el 3 O
i el il Gay (39 5 5 a1 il 5ol il iging b Jaiasall
aills g Camiag ¢ gaill HALE 5 Al o ganl) Jia @l 31 ity ddasi jall
)Lg_;.“ g.u.z:; d.i;.“ a_il.g\)la_.a\} ‘L;}A.z.u ua).!_\n aJLTU} e lidl
e il ) oda S AR Gl 3l agey a8 5 B0 5 001 ol
D Lae e Ll Al Atad) Cpong 5N (Y duacall 442050
dsbs dpmads and o d;maﬂ Jeliill 3 o3l Cpn dpanl &‘
L5 el il caliat g ol 3l (ah (Dl ) am 0 WS T4 ) s
u\)_u_\i\ U“)A"} ch_uSLd\ AL@A‘}(\ u\_\ja_..m bd\_u.a d_ul\ ul_u.\_u\
dju@d‘u‘\ﬂy\gﬁdw‘wbbjj-@‘wjﬂ\} ‘MA}MAM
sl Al LA ¢l HL) G Sl 305 B2 5 gl e 515 el
ey sill 5 3 SIAl 5 alaill gy ol 31 Jals ) A 5 cymanll AL & ga
Jaaxill 8 el 3l A8 e peny s (1 a5 (im ja s ey ) Gl
el B a5 sl A sl b o a4y e g ol
ol L A Gl Y1 (e ol el s AS Jal) Ja s Gl )
1] ) a1 oha 0le b e 50 A sd sl ABDLaSa 5 ol 3l el )
G Al el el (g ) saall Hsall e say) Jie Ao dllia g
DAY IS 5 5 ¢ el 3 (e s Gl se s e 3l sl
dq)l\ubw@u\)km\a}a}}mdhécdﬂﬂ\j uJ;.ULcju
Zn2+w1“° 285 14 e Sl G e (A A bl #1515 glesdl 4
M}}u@&ﬁ)}mﬂl—bﬂj} caJl_u\ u_’—l‘le_uQLI J_usel_;u%b
o Ayl Gl ay 2all) Aaanl) LDIAY 8 702 S 55 Cua g L)
Lﬁd_c).\ud)_h‘z@_w} cq\.ud_\ﬂsn\_‘x\i\&\.«ﬂ\ d.la\_uu_a)_uﬁ‘
oo sl (i 1 gimnll o 2N Tl duy aall el YL ALY
G 2paad) e s o3l pals b (s Al dali s el ) UL
Aot [Blals 3 Gl e iy daliaal) acal el g (Sl Caills
).\,_qu_\;‘eﬂ\@)&dtw@shw\,d_‘j\uhﬂu\uuﬁ)s
o el Bl 55 LA Jals el 3l 5155 e 5 Sl s

i gl Sl la 20187154 1 5588 $lal a8 ). 2790-1629 185l <2790-1637 1oAY [ dsall )l Al sina (5 sial) paan (s ks dasla 20210

145


https://www.webteb.com/diabetes

Os0As ke

149 — 144 :4inkil o slall «(2) 34 s (2021) Asabell (5 iy daals dlaa

Ol o i3 Gl ¥l Gl a5 gy L2 J 9>

4 gialf Asual) aNlall s ceial)
35% 51 <A
65% 94 ey
100% 145 & sl

m S
mouy)

e Jsisldl elle) i i (Ethylene  glycol) celdY) J»S5s
S il g aal 5 ke (Mannitol) 250

laa s caad) )5Sy 28 Zpmgall il sisall (e ST paandll il S 13
Gsiae 5% sf celall a8 S S b A Jal gl e ST
Sleal) (il ol egla yull (oal el of @l 1 al el e g o o sl
15 8 5 ananl

:WUASU @uﬂ\ 3

sli 3 el Aalal) Al miliis 1-3

) IOl A8 @yt e dlls 304 Clie aan A (e
Gl 3l iy Aladdl cVLal aae o (1) Jgdadl O s blad) Aaan
O s YA sae Caal e G Le (5l %48 dawiy s 145 3l 8
Qe Camaia (pe i GLY 2ae Gl el oSA G Lagl J gaal)
Al Al e 5l @l & bl |5 jaf ol SA

#2021 Al claf o) Allaiay i3l Julatl Aalad) Ay} il pra gy 1 J 9>

Cpnind) ST i J) el Cla Gud a5 a9 2 JSa

ST AL b el ilal il cylall A peal) L 0y 38 3-3
Ol

e JS A peal) il A ) Sl Jglanll aal pa 5 (3) dsaadl
3l e LY 5 (56 Lad A 70 A pend) 28l e SO G ol g
Uali pal e da e JSYI Gl Lea 2iw 30-20 ee (o Lo A seall
8 10 -0 o Let i3 s 2l jaY dum ye JAY) A1) Laiy ol
gl Conal) @l (3e4) AL LS EUB 23 70 -605 S
(5) JSa s san e JS il jmie (alh (e il il 4 yenl)
Jprall Saa¥) Jlatl 75 (4) J sl s LaS Una il
e s (pmsiall SIST 3 (s YT 5 ) S

ANl (e adle Jiasi s CV DAY Jalee Gl

O dle Juan s caudll sl s il a5 lalludl X

-8 =)

L5 5 L 05 L 5 ) e 55 501 il 5 5 Ml o sl 5
ANl (po adde Jiasiy

n

Med = Pl X L
f2-f1
ARl e e ianis ol )5S0 e sl YT Aadll g5 J) sl
Mod. = A+ X

Al

i gaal KXTa(] vl

Aaal) Gadad)

110 sSAl 52% 159 FIRMAREAYIN]

194 iyl | 48% 145 [l Gaii e o silay YA

304 gseall | 100% 304 YLl g ana

uall (e sl Al OV 5 el EYST by Lewsy (1) JSEN (o WS

[ ] 2\71%\.\}:“ YAl

B Ol OVl
& o

QU

#2021 s Sl 5l Aaaiag i ) Sl Aalad) Al ilis ey ] JS

e 530 0ol i 2352-3
«L\.i_\gg*_\:\;JjSM\Q.AJSSi& MANT y"\@‘}lquoiu&c_@:\
Loy (2) JSaN s ¢(2) Jsaadl 2 e st LS 9465 (el Al
oo Ly 5 80 s s (5 Y1y ST gy ol ol L o Ly
oLl Al Al 33U 30 iy Sl 8 i yall aalaed

1S e i el yal Y

bl CaSU s 2018/154 1 Ul $ladl 4 5.2790-1629 13 s €2790-1637 (5 S [ sall 1 A gima 3 sl maan 5 Jlicks Aaals 20210



https://www.webteb.com/cancer/diseases/السرطان

Os0As ke

149 — 144 45,13 o glall (2) 34 2lae (2021) dpelall (5 ity dasls Ao

x f-11
l-x f-f2
ABMal (e ale Juanis, SKp dasesl) Aad 52 o) 50Y1 Jalaa s

e il o) 53l s ¢ SKy O siall Adasd 59 6 50V Jalaa
nse el sl s g Caaall A 5 Ul olagh clad ¢ adall ) sl iaia

AL &@%ﬁ sl 5a 5 bl dgn

Cpaiad) g2l (el el 4 paal) Ll g 1(3) Jo>

£ saxall 90-100 | 80-90 | 70-80 | 60-70 | 50-60 | 40-50 | 30-40 | 20-30 | 10-20 0-10 4 pant) Al
51 4 5 5 5 2 6 7 10 6 1 Sl
94 2 2 3 3 7 5 17 33 18 4 )
35 ~ . 4 - L3
5 Ll
30 - 2554 (8 Bl el
25 - 1(2) 7
20 - m el
- | 8 -
15 n ‘)_55.13‘
10 - ®
m il ai 4 - &b i3l e
5 ey 2 - Sl
O .
0 .
oNoNoNolNollolNollollolNo]
CIldoddddad SNISIBEIRI
SeIBORDSS To8988R88S8
Criad) gal (alil) cilal 4y jaadl culidl) s i(5) Jsé JJSA-“@&-U-“QGL@‘JH. 3) Jsd
GUY g ) 9SAN A i3 el ciliad Apilaal) cldel Gy (4) Jgia
&Ny * T3S L3
Lial) - 5
SK | SKy [C.V.| S |MD.|Mod.|Med.| X |* <y 2 i) Ll
40
0.45 | 0.88 | 50% | 23 | 20.4 | 25.7 | 425 | 46 | LN 30 J
. 20 A
0 &y . .
075|038 |57% | 18 | 14 | 25 | 275]| 32 Y ) i
10 - iy
e 0 -
<48l 4-3 [eNoNoNoNoNoNoNoNoNe!
SHARTREYNTRD
G 110) 304 cilie Meal L pon il Al ) IS (e e 4339322888
3l A ey laiall Jalaill )5 el (add (Y e 194 5830 -

G ale 70 B Lo (s A plall (e 81 (e ab e an ) i il
G e o () ol Lee Yl g sane e %48 palil] A iy
A saie Gati e Al Gl el G s yra Sl Gl
O dpadll cualy a5 & e Y A Bal ) Al all Cuiy 88
odh (8 DY) sl palill s 30 ) (A ) s Ly )5 %65
Leie DSl e aa 5 W LY s A sl siad ol s 20 () Jllail
:\_'3.}&33 Aﬂ.ﬁ)ﬂ Cl—ﬁﬂ” A\A‘}_"\ cl\_|a “._llé...l}”_’ d.aa.“_, fg)é_adl EJJAJ‘
Ol Aial () (5259 28 il I (el O Cus Gind) Claliial
Dlaef o gie o Aud all Caa gl 5 sl JDEAS 5 AAlAY il Sl
1aa i) Laiy ke 32 alycli 5l yuaie 3 (ali (goad 3 LY
8y b el LY dala ) Les Lile 46 ) sSA) 8 daws sidl)

Gy B il ekl i g (4) JS

bl CaSU s 2018/154 1 Ul $ladl 4 5.2790-1629 13 s €2790-1637 (5 S [ sall 1 A gima 3 sl maan 5 Jlicks Aaals 20210



s ALy shae

149 — 144 :4inkil o slall «(2) 34 s (2021) Asabell (5 iy daals dlaa

(2020) By dully e Sl slla 5l g T — (Ol—n |
https://esteshary.com

(2000) ¢ all ol 350 358 ¢y 4

https://www.justfood.t;/

Aashall ¢y 43335 Clalid 22009 ¢pmn (n plac iy se
(333-3320= ¢Sl ¢l Al

(2021) uﬂ_':)ﬂ Uu ua\)_c\ cb;J 4&1:\_.44
https://mawdoo3.com

https://alrai.com .(2013) «<li g masll o 5l ccala

(2021) eampaadl 5 &l 3l a8 Gial pef o celaggd) s
https://www.webteb.com

https://www.webteb.com (2019) i 1 Jalad 3 sl e

https://www.webteb.com

https://www.webteb.com (€l (aze cda Cu )

(2020) ¢J—ibad el 3 Ay gol elaidl oy capaall s e
https://mgaall.com

https://www.webteb.com

https://www.webteb.com «li 31 Gana el g

(2021) FE MR | FEPETY J‘)—_L.Ai} A5 ¢y e ‘é_‘.;.“
https://www.webteb.com

Jallall o ya¥ pall Slie Cini ¢(2019) ¢ xle a2 bl
22-80a day) )l dxplall dylall

i el ASLedl) ¢ Laall 6 3al anll il el ale 35Uk e
5-30= (2000) il o slall IS (5l o daala dn gaad
hitps://www.webteb.com «li 3l pasd by g

Lial) gl yal)

Rink, L. (2011). Zinc in human health. Biomed
and Health Research Vol. 76 of los Press. Pp3.

Prasad, A. S. (2013).

a1

J2

13

14
15

.16
17

18
19

20

21
22

23

24

25

il

ical

Discovery of human zinc

deficiency: its impact on human health and disease.

Advances in nutrition, 4(2), 176-190.
Prasad, A. S. (2012).

Discovery of human zinc

deficiency: 50 years later. Journal of Trace Elements in

Medicine and Biology, 26(2-3), 66-69.

Brown, K. H., Wuehler, S. E., &Peerson, J. M. (2001).

The importance of zinc in human nutrition and estimation

of the global prevalence of zinc deficiency. Food
Nutrition Bulletin, 22(2), 113-125.

Harold H. S, (2011). Zinc in human health. Biomed
and Health Research Vol. 76 los Press. Pp29.

Wolfgang M, (2011). Zinc in human health. Biomed
and Health Research Vol. 76 los Press. Pp45.

Peter Z, (2011). Zinc in human health. Biomed
and Health Research Vol. 76 los Press. Pp63.

and

ical

ical

ical

8y panl) w28y Graa sV G 2ay S daling Lain 4381 jall 5 ilal
18=(S) s Jlmall Cal pai¥I dad o) ) Alan) il ¢l
Dl Y G ) ey Lae )5S (e JAT YT e 8 il
&b e Lale 32= (X)) (ol o gl (e el 3l iy A iadl)
AUyl clie (o Aed 5858223 (A S (g lmall il sy
46 =(X) all o gll e Leuiladade g adll aels ) ey Las
=(CV) sS85 Gy il Ly jliie Tl ) Jualna S5 Lale

il e %505 %57

claliiuy) 5-3

Al s S G S e i iy Al ST Y
b5 ol 9435 5 KAl sl Lo s il Ly (965 e
Clgleny Gt LU Y Jalaill ot 3 aslae] o G el Ao

YL Aalall (g aaY g cJaal)

Aaall aad @l Lapas ¥ el 310 Al B3 Y1) J 5l aae o aia

gl )5 A lalall e el J5a3 a2e 5 adl e L
Lilaiay @l ) iy Alual) A 30l ) (8 aged @i 3l 4y ol e
Ll lal )

Sheef Lo st LYY 85 5800 0l s b )l 3 3l i Ty

Lle 46 e Lo sia ) 5S3l1 b Loy Lale 32

Ol elaill s oS00 lael (5 jlumall Cal yai¥) il JNA (e,

31 (i o ciem) ) s L 5l i jat¥]
TR N TR A PRI

(JualY) o el Gaii Al M A m je &Y jala SY)

BESER

sl

1

4

A al) gl pall N

oDl A3e) ‘@ (2015) (O (g (g ?L‘A': Ay e
101 G ASaall ey 1 ¢ 51 Anlal)

el ol sall a8 laulad (2 (2013) s daelass) canl il
199-1980= cdgalall sl

a8 Ohad cdielan) ) danlddla (e Jla e paldllae
Ll ( 3 5Y) drdall il ale il 0 (2005) (lla
.244-243 e d all il de gana

ebwasS 2 (2021) «de 33 cpall Do s 3l cJad Jlut (una
‘@J}ﬂ\} dall G_._\J$ﬂ Ol Olas ‘Lrbi}“ Aaydall Audadll 5 e laal)
1550=

(2021) calndall b el 3l 2 5y 5l ¢ e el il
https://mawdoo3.com

(2020) ce_u;ﬂ.a Ar’:"‘u‘ Sl da = eJ iy 2 gana
https://www.almrsal.co

aa ey Jaall 3% 6 Y daa 2 (2013) allS 3 sa e
44 “54..3315{}“ QUST S e ¢ Jaall

(2021) ¢ s 5 230 53 ik el 3l Jaasl el g i
https://baby.webteb.co

(2021) PR T | | U [ W P WP S Py PR W séu\
https://www.webteb.com

1

i gl Sl la 20187154 1 5588 $lal a8 ). 2790-1629 185l <2790-1637 1oAY [ dsall )l Al sina (5 sial) paan (s ks dasla 20210

148


https://www.webteb.com/

s ALy shae

149 — 144 :4inkil o slall «(2) 34 s (2021) Asabell (5 iy daals dlaa

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Yasui, Y., Yasui, H., Suzuki, K., Saitou, T., Yamamoto,
Y., Ishizaka, T., ... & Ogawa, Y. (2020). Analysis of the
predictive factors for a critical illness of COVID-19
during treatment-relationship between serum zinc level
and critical illness of COVID-19. International Journal of
Infectious Diseases, 100, 230-236.

Mtyniec, K., & Nowak, G. (2012). Zinc deficiency
induces behavioral alterations in the tail suspension test in
mice. Effect of antidepressants. Pharmacological Reports,
64(2), 249-255.

Killilea, A. N., Downing, K. H., & Killilea, D. W. (2007).
Zinc deficiency reduces paclitaxel efficacy in LNCaP
prostate cancer cells. Cancer letters, 258(1), 70-79.

Tian, X., & Diaz, F. J. (2013). Acute dietary zinc
deficiency before conception compromises oocyte
epigenetic programming and disrupts embryonic
development. Developmental biology, 376(1), 51-61.

Niles, B. J., Clegg, M. S., Hanna, L. A,, Chou, S. S,
Momma, T. Y., Hong, H., & Keen, C. L. (2008). Zinc
deficiency-induced iron accumulation, a consequence of
alterations in iron regulatory protein-binding activity, iron
transporters, and iron storage proteins. Journal of
Biological Chemistry, 283(8), 5168-5177.

Kojima-Yuasa, A., Ohkita, T., Yukami, K., Ichikawa, H.,
Takami, N., Nakatani, T., ... & Matsui-Yuasa, . (2003).
Involvement of intracellular glutathione in zinc
deficiency-induced activation of hepatic stellate cells.
Chemico-biological interactions, 146(1), 89-99.

Andrews, R. R. (1990). Unification of the findings in
schizophrenia by reference to the effects of gestational
zinc deficiency. Medical hypotheses, 31(2), 141-153.

Barbara, M., & Mindikoglu, A. L. (2021). The role of
zinc in the prevention and treatment of nonalcoholic fatty
liver disease. Metabolism Open, 100105.

Rosenblum, H., Wessler, J. D., Gupta, A., Maurer, M. S,
& Bikdeli, B. (2020). Zinc deficiency and heart failure: a
systematic review of the current literature. Journal of
cardiac failure, 26(2), 180-189.

Coovadia, H. M., & Bobat, R. (2002). Zinc deficiency
and supplementation in HIV/AIDS. Nutrition research,
22(1-2), 179-191.

Prasad, A. S. (2017). discovery of Zinc for Human Health
and Biomarkers of Zinc deficiency. In Molecular,
Genetic, and Nutritional Aspects of Major and Trace
Minerals (pp. 241-260). Academic Press.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

Hajo H., and Lothar R, (2011). Zinc in human health.
Biomedical and Health Research Vol. 76, los Press. Pp94.

Ofer B, Joy K, Shiri L and Arie M, (2011). Zinc in human
health. Biomedical and Health Research Vol. 76, los
Press. Pp118.

Robert J and Louis A., (2011). Zinc in human health.
Biomedical and Health Research Vol. 76. los Press.
Pp136

Christa L, Laura L., Daniel, and Robert E, (2011). Zinc in
human health. Biomedical and Health Research Vol. 76.
los Press. Pp234.

Daren L, and Beth Y., (2011). Zinc in human health.
Biomedical and Health Research Vol. 76. los Press.
Pp254

Keigo N, Toshiyuki F, Satoru Y, Masaaki M, and Toshio
H, (2011). Zinc in human health. Biomedical
and Health Research Vol. 76. los Press. Pp268.

Kathryn T, Julia G, and Peter K, (2011). Zinc in human
health. Biomedical and Health Research Vol. 76. los
Press. Pp298

Peter C, Carina C and Allan R, (2011). Zinc in human
health. Biomedical and Health Research Vol. 76. los
Press. Pp305.

Eugenio M, and Marco M, (2011). Zinc in human health.
Biomedical and Health Research Vol. 76. los Press.
Pp325.

Meika F, and Samir S, (2011). Zinc in human health.
Biomedical and Health Research Vol. 76. los Press.
Pp347.

Michal H, and lIsrael S, (2011). Zinc in human health.
Biomedical and Health Research Vol. 76. los Press.
Pp373.

Amy S. Hsia-Pai W, and Richard D, (2011). Zinc in
human health. Biomedical and Health Research Vol. 76.
los Press. Pp389.

Bernadeta S, Andrzej P, Gabriel N, (2011). Zinc in
human health. Biomedical and Health Research Vol. 76.
los Press. Pp403.

Paul A. and Ashley I. (2011). Zinc in human health.
Biomedical and Health Research Vol. 76. los Press.
Pp417.

John H. (2011). Zinc in human health. Biomedical
and Health Research Vol. 76. los Press. Pp432.

Kurt G, and Dirk R, (2011). Zinc in human health.
Biomedical and Health Research Vol. 76. los Press.
Pp473.

Fabrice C, Guy A, Michael B, and Nadeeja W, (2011).
Zinc in human health Biomedical and Health Research
Vol. 76. los Press. pp493.

Neda B, Sabrina C, Ashraf G, Tunde Pm, and Imre L,
(2011). Zinc in human health. Biomedical
and Health Research Vol. 76. los Press. Pp530.

i gl Sl la 20187154 1 5588 $lal a8 ). 2790-1629 185l <2790-1637 1oAY [ dsall )l Al sina (5 sial) paan (s ks dasla 20210

149



The Scientific Journal of University of Benghazi

Antioxidant activities of postbiotics produced by several Lactobacillus
plantarum strains using reconstituted media
Humam A. Merzzal?*, Alshelmani M. Idris®, Loh, T. Chwen!, Foo, H. Ling*

! Department of Animal Science, Faculty of Agriculture, Universiti Putra Malaysia, 43400 UPM Serdang, Selangor
2 Department of Animal Resources, Faculty of Agriculture, University of Baghdad, Baghdad Irag.

3 Department of Animal Production, Faculty of Agriculture, University of Benghazi, Benghazi, Libya.

4 Institute of Bioscience, Universiti Putra Malaysia, 43400 UPM Serdang, Malaysia

Received 28 / 04 / 2021; Accepted 29 / 10/ 2021

gadlal)

Ailhe 4y 4 AUl Lactobacillus plantarum LSy daise vyt (e iadiia a2 & Al 32u8Y) Cilalicae Jalai paddl Al Au) ol Cy al
Go Y A S al) AN ) Aty el il Leale Gy s0uS sliaeS Wali S Bl e ol wanil IS 2S5
s obial ddan) g o3l il 3auSY) sliae Ll ud | i) il 53 2 Y aasiul ( RS5 TL1¢ UL4¢ RI11¢ RG14 < RG11) L. plantarum

S Gina lof Ul La gl {2,2- Diphenyl-1-Picryl-hydrazyl} & { 2,2’-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)}
8. TLL RG14 « RGLL Y3 & ia(P<0.05) Lisine 1=l RS5 5 UL4 <ilS cym (8 s AV ¥3Laly & i RI1L A (3 32830
Aantineal) Ay Sl YL L) Cania gl oy Sl NS i) ) sl eV s L) 3 TLLs RG14 RGLL 0 iy sine RN Laadis ol

aﬁ.usﬂ \JLAA LLL».\ M\Jﬂ\ ‘_g

shoalidal) cilals))

B3 bl Llsl) | (& gatias g3 amndl | (o SIS 56

Abstract

The current study was conducted to determine the antioxidant activity of postbiotics produced by various strains of
Lactobacillus plantarum grown in reconstituted media, as well as to identify the one with the best antioxidant activity
based on scavenging free radicals. By using reconstituted media, six strains of L. plantarum (RG11, RG14, RI11, UL4,
TL1, and RS5) were used to produce the postbiotics. The antioxidant activity of the postbiotics was determined using the
2,2-Diphenyl-1-Picryl-hydrazyl (DPPH) assay and 2,2’-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) assays.
A significantly higher antioxidant activity of postbiotics was observed in RI111 compared to other postbiotics, whereas UL4
and RS5 were significantly higher (P<0.05) compared with RG11, RG14, and TL1. However, no significant difference was
recorded between RG11, RG14, and TL1 in the postbiotics scavenging activity. Both the DPPH assay and ABTS radical
cation scavenging potential showed that the various strains possess antioxidant activity.

Keywords: lactobacillus; plantarum; postbiotics; antioxidant activity.

1. INTRODUCTION

Several studies have investigated the effects and efficacy of 2. MATERIALS AND METHODS

postbiotics on essential aspects of animal health and production.
However, heat stress remains a vital cause of suboptimal
production in poultry, especially in the tropics [1. Heat stress is
likely to induce oxidative changes and increase free radicals in
the cell @, reducing feed intake, live weight gain, feed
efficiency B, immune suppression . Thus, the growth
performance of poultry will be negatively affected.
Nevertheless, no study has been conducted to evaluate the
postbiotics as a potent antioxidant activity in broiler under heat
stress conditions. Therefore, the objectives of this study were to
determine the antioxidant and inhibitory activity of postbiotics
obtained from different strains of Lactobacillus plantarum in
order to be applied in the broiler feed under heat stress.

*Correspondence:

Humam A. M
fuhawlee99@yahoo.com

2.1. Medium preparation

The research was conducted in the Microbiology Laboratory at
the Institute of Bioscience at the Universiti Putra Malaysia. The
strains of L. plantarum were sub-cultured and cultivated using
de Man-Rogosa-Sharpe (MRS) medium (Merck, Darmstadt,
Germany). The postbiotics (RG11, RI11, UL4, RG14, RS5, and
TL1) were prepared using the reconstituted media of L.
plantarum in accordance with their respective composition.

2.2. Bacterial reviving and postbiotic preparation

The strains of L. plantarum used in this study were the
previously isolated strains obtained from Malaysians fermented
tapioca, Tapai Ubi (TL1, UL4, RG11, RI11, RG14, RS5) [5 6],
In addition, the reviving and postbiotic preparation was carried
out based on the method of Foo et al., [> 61, The strains were
kept at - 20°C in MRS broth containing 20% (v/v) glycerol. One
per cent of stock culture was revived in 10 mL MRS broth,
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incubated at 48 h and sub-cultured in the same media for
another 24 h. Thereafter, the revived cultures were spread on a
plate and incubated at 30°C for 48 h. A single colony was
picked from the plate, inoculated twice into MRS broth (10 mL)
and incubated for 48 h and 24 h, respectively. To produce the
postbiotics, the active culture of the L. plantarum strains was
sub-cultured in MRS broth [l. Each of the respective
reconstituted media was inoculated with the L. plantarum strain
(1%; v/v) and incubated at 30°C for 24 h. Finally, following the
separation of the bacterial cells using centrifugation at 10,000
xg for 15 min at 4°C, the postbiotics were collected and used
for the antioxidant and inhibitory activity assay.

2.3. Antioxidant activity assay

The 2,2-Diphenyl-1-Picryl-hydrazyl (DPPH) assay and 2,2'-
azino-bis  (3-ethylbenzothiazoline-6-sulfonic) acid (ABTS)
assay were used to determine the antioxidant activity of all the 6
types of postbiotics obtained from the six L. plantarum strains
(RG14, RG11, RI11, TL1, RS5, and UL4) as described by Chan
etal. [7,

2.4. DPPH free radical scavenging assay

With slight adjustments, the procedure described by Chan et al.
[l was used in measuring the free radical scavenging activity of
the various postbiotics. Briefly, 10 puL of each sample and 390
pL of freshly prepared 0.2 mM DPPH solution in methanol
were evenly reacted. Thereafter, the mixture was incubated for
60 minutes in a dark chamber and centrifuged at 7500 rpm for
10 minutes at 15°C. The supernatant (200 pL) was loaded into a
96-well plate, while the absorbance of the sample was measured
at 517 nm (Pharmaspec UV-1700, Shimadzu, Kyoto, Japan).
Overall, the average absorbance value was estimated after
conducting the assay in triplicates. The reference antioxidant
used was ascorbic acid. The equation shown below was used in
calculating the percentage of the scavenging activity of the
DPPH free radical:

Scavenging percentage = [(Ac— As/Ac] x 100

Where Ac = absorbance of control, As = absorbance of the
sample.

2.5. ABTS radical cation scavenging assay

Determination of the scavenging activity of the ABTS radical
cation was conducted as described by Chan et al. [l with slight
adjustments. The preparation of the ABTS radical cation
comprised a reaction between 50 mL of 7 mmol/L ABTS stock
solution and 50 mL of 2.45 mmol/L potassium persulfate at
ambient temperature for 2h in the dark. Dilution of the ABTS
solution was done using ultrapure water with an absorbance of
0.70 £ 0.02 at 734 nm. Also, in a 96-well, a reaction was done
using 190 pL of the adjusted solution and 10 pL of sample in
the dark for 10 minutes and maintained at ambient temperature.
Lastly, using a spectrometer (Pharmaspec UV-1700, Shimadzu,
Kyoto, Japan), the absorbance of the reaction mixture was noted
at 734 nm. The standard antioxidant used was ascorbic acid and
all the determinations were conducted in triplicates. The
following equation shows the calculation of the ABTS
scavenging ability (%):

ABTS scavenging ability percentage = [(Ac— As/ Ac] x 100

Where Ac = Absorbance of control, As = Absorbance of sample.

2.6. Statistical Analysis

Each of the samples was measured in triplicates. All the
statistical analyses were carried out using SAS program version
(9.4). The mean and the corresponding standard error (SE) were
used in the data presentation. One-way ANOVA with General
Linear Model procedure was applied as a specific inferential
statistical test, while Duncan multiple range tests were used to
compare the means of treatments at 5% probability.

3. RESULTS

Antioxidant activity of postbiotics

The result of the DPPH scavenging potential of cell-free
extracts is presented in Figure 1.

Findings showed that radical scavenging activity from both
assays was at effective levels for most of the culture filtrates.
Specifically, RI11 showed the maximum antioxidant activity
(62.4%), followed by UL4 and RS5 corresponding to 58.6%
and 48.7%, respectively. A significantly higher antioxidant
activity was observed for RI11 compared to the other
metabolites. Also, the antioxidant activity of UL4 (58.63%) and
RS5 (48.67%) was higher (P<0.05) compared with RG11,
RG14, and TL1 (29.98, 28.74 and 27.80%, respectively).
However, there were no significant differences in the
scavenging activity between the later three postbiotics.

—
o
>y

C.48.67

DPPH scavenging activity %
D

RG14
postbiotics

TL1 RGI11

Figure 1. DPPH radical scavenging activities percentage of six
postbiotics (UL4, TL1, RG11, RG14, RS5, and R111) produced
from Lactobacillus plantarum strains.

AA (ascorbic acid) as a positive standard
Common letters are significantly different (P<0.05).

Figure 2 shows the ABTS radical cation scavenging potential of
the cell-free extract of various strains of L. plantarum. The
scavenging potential was present in all the postbiotics and
ranged from 18.1 to 38.6%. In this regard, RI11 recorded the
highest activity followed by UL4, RS5, RG14, RG11 and TL1
corresponding to 38.6, 34.4, 30.9, 24.6, 18.3, and 18.1%,
respectively. However, there was no significant difference in the
antioxidant activity between RG11 and TL1. The recorded
antioxidant activity for RS5 (30.9%) was significantly higher
compared with RG11, RG14, and TL1. Also, that of RG14
(24.6%) was significantly higher than RG11 (18.11%) and TL1
(18.25%), but lower when compared with RI11, UL4, and RS5
corresponding to 38.64, 34.42 and 30.85%, respectively. The
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postbiotics TL1 and RG11 recorded the lowest antioxidant
values (18.3%).
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Figure 2. ABTS radical scavenging activities percentage of six
postbiotics (UL4, TL1, RG11, RG14, RS5, and RI11) produced
from Lactobacillus plantarum strains.

AA= ascorbic acid (positive standard)

Common letters are significantly different (P<0.05).

4. DISCUSSION

Oxidation is a vital mechanism for energy provision and
supporting  biological processes in living organisms.
Nevertheless, oxidative stress occurs when the concentration of
oxygen exceeds the normal level [8l. As such, the anti-oxidant
supplies from the body lag behind the required level to annul
free radicals [¥l. Reactive oxygen species (ROS) such as
peroxides and oxygen ions produced either exogenously or
endogenously are often associated with oxidative stress [0,
Hence, these products are very reactive and could damage the
biological molecules including DNA, proteins, lipids, and other
oxygen species 14,

The aforementioned effects are prevented by antioxidants and
therefore, their development and utilization remain an aspect
receiving much attention. For instance, the DPPH assay is based
on the principle that hydrogen donors have antioxidant
properties. The contents of postbiotics such as organic acid are
electron donors due to the presence of hydroxyl groups
(electron-donating substituents), which enhances the scavenging
activity of free radicals. For example, LAB has been
demonstrated to resist ROS, such as hydroxyl and peroxide
radicals [*41,

LAB; L. plantarum have been identified in Malaysian
fermented tapioca Tapai Ubi foods [ €1 and the isolated strains
of posthiotics were used in the present study. Similarly, Ji et al.
[2] jsolated several strains from Kimchi; a Korean traditional
fermented food. Several studies have investigated the
scavenging activity of L. plantarum strains isolated from
various food sources (3261, For instance, Li et all*®l reported
antioxidant activity from the metabolites produced by L.
plantarum strains from Chinese fermented foods. Similar
radical-scavenging activity was observed in the majority of the
Lactobacillus strains investigated by Mikelsaar and colleagues
(271, While using DPPH assay, Gao [*8 successfully investigated
the antioxidant activity of L. rhamanosus. Hence, these
elaborated findings were confirmed in our study.

In the present study, antioxidant activities occurred in various
degrees (28% - 62.4%) amongst the isolated L. plantarum
strains. The outcome is typical of previous studies reporting
strain-specificity in antioxidant activity among Lactobacillus

spp. (15191, Likewise, others reported that the antioxidant activity
of Lactobacilli was high and strain-dependent especially among
the facultative and obligatory hetero-fermentative group 9. For
instance, Khalil et al.l?%l found antioxidant activities ranging
from 32.3 to 74% amongst the evaluated Lactobacillus strains
obtained from food sources. As described by Wang et al.[!1]
such observation could be attributed to enzyme production or
cell surface molecules.

The bacteria enzymes observed to be beneficial in terms of
antioxidant  properties include glutathione peroxidase,
nicotinamide  adenine  dinucleotide =~ (NADH)-oxidase,
superoxide dismutase, and NADH-peroxidase [31. However,
there are indications of both enzymatic and non-enzymatic roles
in antioxidant capacity. Such events were demonstrated in the
studies where cell-free extracts of Lactobacillus spp had higher
antioxidant capacity compared with the whole cell structure 24,
ROS and reactive nitrogen species scavenging features were
also suggested as the attribute for the antioxidant activity of
non-enzymatic probiotics 22,

L. plantarum strains are well-recognised producers of
exopolysaccharide (EPS). Antioxidant activity has been
demonstrated in EPS containing bacteria strains [23 24, Using
ABTS, L. plantarum strains obtained from camel milk were
found to increase the scavenging rate in the EPS culture +
cheese by >60% [#. Using the same assay, similar findings
were obtained in the current study based on the varying
scavenging activity amongst the L. plantarum strains. These
antioxidant activities, for instance, decreased and increased
levels of malondialdehyde and serum glutathione peroxidase,
respectively [*°] and were related to the ability of the bacteria to
colonize and survive in the intestinal tract 4. Other authors
attribute the activity to the increased level of uronic acid 2 24,
Ji et al [ also reported antioxidant activity following ABTS
assay of culture filtrates of 11 strains (Al, A2, A3, A4, E1, E2,
E3, E4, S1, S2, and S3) from Lactobacillus spp. The ABTS
scavenging activity observed in our study (18-37%) was lower
compared to the latter study (around 50%). Nevertheless, our
results were consistently lower based on the antioxidant activity
compared with the control (ascorbic acid, 95.94% and 76.79%
Figure 1 and 2, respectively).

The postbiotics derived from different strains in the current
study have significant antioxidant activity and could be relevant
to the development of health-related products and functional
foods (14, As suggested by other authors, antioxidant effects
found in Lactobacillus spp. strains are potential preventive
measures against oxidative stress-related diseases 14,

5. CONCLUSIONS

The study established that postbiotics derived from L.
plantarum strains have antioxidant properties and inhibitory
effects against the evaluated pathogenic microorganisms.
Nevertheless, the antioxidant activity was strain-dependent. The
postbiotics; RI11, UL4, and RS5 showed the highest antioxidant
activity. Therefore, RI11, UL4, and RS5 could be used as
alternatives for antioxidants and antibiotics.
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Abstract

Static magnetic force (SMF) is the most important factors affecting all living creatures. This force investigated for its effect
on human physiology, animal behavior and migration and plant germination and horticulture. Vicia faba seeds subjected to
static magnetic forces arising from iron magnetic (4.0X2.5X1.0 cm, Y30H) in two regimes. The first one (A) post soaked
seeds exposed to five magnetic cycles for 30 minutes and 30 minutes in between the two cycles. Then these seeds (A)
soaked in tap water for six hours before starting the germination. The second portion (B), first soaked in tap water
(Presoaked) for six hours, then exposed to the five cycles beside the Blank seeds. Germination %, seedlings morphology
and anatomical structure recorded throughout the experiment which last for about 26 days. The germination % increased in
the first regime (A) than the control, while the second regime (B) delayed the germination till the first two weeks and then
respond to be as the blank ones. The most effective seedlings portions are the root system, the leaf color and area, leaf
ptyxis , number of cortex layers, chlorophyll density beside the type of vascular bundles as well as xylem/phloem ratio.

SMF has great effect on seed germination, seedling morphology andanatomicalstructure of the stem.

Keywords: seed germination; seedling anatomy; seedling morphology; static magnetic field- vicia faba.

1. INTRODUCTION process. Now a day, the progress in modern technologies with
different electromagnetic forces, high voltage communication
towers,  household  appliances, medical instruments,
transportation vehicles, and communication equipment expose
plants (more than any other creatures) to a greater amount of the
MFM. These changes have been noticed and studied by many
scientists since the beginning of this century[234567:8910]
Broad!™ announced that earth's magnetic force has been
decreased through the last two hundred years by about 15% as a

Living creature has affected and developed by the
environmental magnetic forces since their first day on the Earth.
They adapted and experienced with the Earth’s magnetic force
(Geomagnetic Force GMF) as a natural component of the
surrounding environment. This force has its effect on all the
physiological process, external appearance and internal
structures of living creatures and gradually it affects their

evolution. result of high temperature and environmental disorders. Thus,
*Correspondence; our planet faced gr_ea}t challenge as n_atural magnet_lc field has a

) great effect on all living creatures as it controls their growth and

Wafaa K. Taia existence as well as animal migration and has an important role
taiataxonomy86 @gmail.com in our life. Occhipintiet a2 mentioned that the Magnetic force

(MF) strength, now a day, ranges from less than 30 uT in the
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south Atlantic to almost 70 pT around the magnetic poles in
northern Canada, South Australia and part of Siberia.

The study of SMF on the external features of plants was few
and most research works in this concern related to plant
physiology, growth and metabolism. Taia and Kootbi*3! Found
that the different magnetic forces greatly affected the number of
leaves and lateral branches, overall plant formation and shape,
maturity of the flowers, pollen grains, as well as seeds and
micropyles shapes. They found the most affected portion of the
plants is the root system. The use of MF in agronomy and
enhancing seed germination became popular, especially in the
exposure to the MF before sowing which known as “magneto-
priming” [141516.171 |n the present time, everything is exposed to
magnetic fields with different forces and exposure times. This
made it worth noticing how much this force will affect the
living creatures. The unit of the magnetic field, in the SI system
(International System), is Tesla (T) while in the CGS system
(centimeter—gram—second system) it is the Gauss (G) with 1 G
= 10" T. The strength of the magnetic field decreases with the
distance from the source. The geomagnetic field of the Earth is
dipolar (the magnetic poles are not coincident with the
geographic poles) and varies at the surface from 26 uT near the
equator to about 60 YT near the poles. Actually, Magnetic field
affects all sort of life, because every part of matter generates a
magnetic field. Generally, the Earth's magnetic field is so small;
it never exceeds 50 micro Tesla i.e. 0.5G[8l. Thus this work has
been carried out on a very common economic plant in Egypt,
ViciafabalL., to investigate the effect of high MF arising from
magnetic iron at different lengths, to ensure different strengths,
on both seed germination and seedling morphology and
anatomy. ViciafabalL., broad beans, is one of the most economic
legume crops. It belongs to family Fabaceae, which characterize
by producing legumes containing seeds and both are edible.This
plant considered an ideal species for experiments

2. AIM OF THE WORK

The work aimed to investigate how much the SMFs resulted
from a magnetic iron affect the germination percentage,
seedling morphological and anatomical characters and internal
structure.

3. MATERIALS AND METHODS

Neodymium block magnets (4.0X2.5X1.0 cm, Y30H) were
used to create a magnetic field. The magnets were fixed on both
sides of the pots at different lengths from the seeds. Magnetic
field strength was measured using Gauss/MilliTeslameter at
each distance. Magnetic field ranging between 23 + 0.5 G and
25 + 0.5 G were adjusted at each distance from the seeds.

3.1. Seeds preparation

540 dry V. faba seeds have been used in this investigation.
Seeds of V.faba (broad beans) were purchased from food shop.
The seeds were washed with an anti-bacterial soap, rinsed with
tap water, and then washed three times with normal tap water.
After washing the seeds, they were divided into two portions,
each with 240 seeds and extra 60 seeds were used as control
without any treatment. The experiment began in the 23 of June
2021, soaked in water for six hours, and planted in the pots after
the beginning of germination in the 26" of June, and last till the
21% of July 2021. Twenty seeds were placed in each Petri dish
and 12 Petri dishes were used for each treatment beside three

Petri dishes control. The first portion (A) has been exposed to
five SMF (23-25 G) cycles arising from an iron magnet (Post
soaked), each cycle for 30 minutes and 30 minutes in between
the two cycles. Then these seeds (A) soaked in tap water for six
hours before starting the germination. The second portion (B),
240 seeds, first soaked in tap water (Presoaked) for six hours,
then exposed to five cycles of SMF for 30 minutes in each cycle
and 30 minutes in between each two cycles. The Blank (60
seeds) soaked in water for six hours and started the germination
process (Fig. 1).

|
I I |
Figure 1. Design of the experiment

3.2. Germination

The germination experiment lasts for 25 days till the complete
destruction of the plants. The seeds were put in Petri dishes
lining with wet filter papers for three days to observe the
germinated seeds and first emergence of the radical (Photo. 1).
After that the seeds planted in the pots and exposed to the
different MFs. Each portion was divided into four sets, each
with 60 seeds, and planted in 12 rectangular pots

(29 X 11.5 X 6.0cm) filled till 4.5 cm with Patmos + mixed clay
soil 1 : 1, each with 20 seeds in two rows (Fig. 2)

Figure 2. showing the germination, experiment design and
seedling emerging

3.3. Measurements

The following measurements have been recorded during the
experiment period, and the emerging seedlings were measured
and examined carefully to recognize any differences in the
morphological characters. The measurements were by using
ruler in cm, and the number of nodes and length of internodes
were according to ten seedlings in each treatment.

1- Percentage of germination, from the first emergence of
radicles in each treatment and the control for the first three days.
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2- Radicle shape and length in each stage.

3- Secondary root status.

4- Recording the first emerging of the shoot system.
5- Ptyxis of the leaf first emerging.

6- The length of the seedlings from the end of the terminal bud
to the end of the growing point in the root in cm.

7- Ratio between radicle and plumule lengths (R: P).
8- Color of the first foliage leaves.

9- Total number of leaves after 25 days.

10- Leaf area for five middle leaves from each pot.
11-Xylem/Ploem ratio in five T.S. sections
3.4-Anatomical investigation

Seedlings at the last stage have been subjected to anatomical
investigation. Hand transverse sections in the fourth internodes
of the stems have been done to examine the internal tissues of
the seedlings. Outline of the T.S., cortex width, number of
chlorenchyma layers, patches of fibers, number of vascular

bundles, and relation between xylem and phloem have been
noticed. Photographs and examinations of the sections by
OPTICA (B-150D) light microscope fitted with USB digital-
Video Camera and Computer Software.

4, RESULTS
4.1 Germination rate

Different intensities of static MFs (23.7- 24.3G) were tested on
seed germination and seedling growth of Viciafaba seeds. In the
first regime (A) in which the seeds were exposed to 5 cycles of
MF exposure before soaking in water accelerate the percentage
ratios. After three days the germination ratio increased,
especially in those exposed to 23.7G (A4), while those exposed
to 23.9G (A3) the germination rates were higher than control
during the experiment and reach 100% after 10 days. Higher
MFS (A1, A2, 24.3 and 24.0G) the germination ratios delayed
at the beginning but afterwards start to germinate as the control
ones (Table 1 and Fig.1).

The second regime (B) the germination ratio was less than
control except after a week it starts to increase gradually
especially to those exposed to 23.7 and 23.9G, with the best
result at those exposed to 23.7G (B4) ( Table 1 and Fig.3).

Table 1. Germination percentage in each treatment before planting in pots (A), B,C,D,E seedling emerging after planting in pots and
under MF. Start of experiment: 23/6/2021, Planting: 27/6/2021,Use of magnet: 28/6/2021 Table 1: Germination percentage in each
treatment before planting in pots (A), B,C,D,E seedling emerging after planting in pots and under MF. Start of experiment: 23/6/2021,
planting: 27/6/2021, use of magnet: 28/6/2021

?:::t_i) 26\6 (A) 29\6 (B) 1\7 (C) 3\7 (D) 5\7 (E)

Control 98.3% 65% 80% 90% 90%
AL (20cm) 243G 50% 80% 90% 90%
A2 (30cm) 24.0 G 91.4% 55% 90% 90% 90%
A3 (40cm) 239G ' 75% 90% 95% 100%
A4 (50 cm) 23.7 G 95% 95% 95% 95%
B1(20 cm) 24.3 G 10% 70% 80% 80%
B2 (30cm) 240G 92.4% 10% 70% 75% 85%
B3 (40cm) 239G ' 50% 75% 85% 90%
B4 (50 cm) 23.7 G 45% 80% 85% 95%

f Y
—+-29/6(8) 150
100
-=1\7(0) =i 50
3\7(D) [ [ [ [ [ [ I I 0
—=5\7() B4 B2 A4 A2 Con.
A\ y

Figure 3. Differentiation in germination percentage in the two
regimes (A & B) within the different forces

4.2 Seedling morphology

Results of the seedling morphology are summarized in Table 2
and illustrated in Plates 1 and 2 and (Figs. 4 and 5). The
measurements last for three weeks, from 7/7 to 21/7, till the

complete burning of them. In the first week (7/7), the shoot
length increased considerably in all the first regime treatments
(A). In the second regime treatments (B) the shoot length
retarded at 23.9 G and 24.0 G (B3&B2), while in the other two
MFs the shoot lengths were nearly as the control. The lengths of
the root system decreased in all the treatments within the first
regime (A), while the second regime (B) in the higher MFs (B1)
increased and become as the normal in B4 (23.7 G.) (Fig. 4 and
Plate 1). The ratio between shoot and root lengths are more
indicative to the seedling state, from the table this ratio
increased in all the (A) regime and B4 only, while B1,B2 and
B3 it decreased considerably than control.

The shape and state of the 1". root and 2" roots are considerably
affected by the exposure to the MFs. The control was straight
1" root and sparse 2% while the first regime (A) the 1" roots
wereshort and either undulated, straight or curved with dense
and either long or short 2" roots in A2 &A3 while they were
short and sparse in A1&A4. In the second regime (B) the first
three treatments the 1™roots were long and curved while B4 it
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was short and straight. The 2% roots were long, moderate or treatments and control and no ptyxis recognized within them.

short and either dense or sparse (Plate 1) The leaf area varied between the treatment with significant

Th b £ nod dq 1 iy alik increase in the A regime and both regimes increased than
e numbers of nodes and leaves were mostly alike or control (Table 2).

inconsiderably varied but the length of internodes varied
between the two regimes and between the MFs as shown in
Table 2 and Fig. 5. The leaves were dark green in all the

Table 2. Characters investigated in the two magnetic force regimes

Abbreviations: CSp=Curved sparse, LC=Long curved, LD=Long dense, LM=Long moderate, LS=Long straight, LSp=Long sparse,
LU=long undulate, S.D.=Standard Deviation, ShC=Short curved, ShM=Short moderate, ShS=Short straight, ShSp=Short sparse,

ShU=Short undulate,

Tr.— Cont. Al A2 A3 Ad B1 B2 B3 B4
Ch.]
Shoot L. 12.8-26 | 22.2-31 17.2-35 16.2-33 | 26.9-31 11.1- | 7.8-185 | 10.1-18 | 16-22.3
19.4+ 26.6x 26.1+ 24.6% 29+ 28.5 13.2+ 14+ 19.2+
19.8+
S.D. 9.33 6.22 12.59 11.88 2.90 12.30 7.57 5.59 4.45
Root L. 3-9 2.3-35 2.3-39 3.8-5.7 4-4.2 9.2-10 1.8-8.1 | 1.5-10.9 2-5.5
6+ 2.9+ 3.1+ 4.8+ 4.1+ 9.6+ 5+ 6.2+ 2.5+
S.D. 4.24 0.85 1.13 1.34 0.14 0.57 4.45 6.65 2.47
Shoot/Root 3.2 9.2 8.4 5.1 7.1 2.1 2.6 2.2 7.7
1ry root status LS Shu ShS ShS ShC LC LC LC ShS
2ry roots LSp ShSp LD ShD ShSp LD ShM LSp ShSp
No. of nodes 7 July 4-6 5-6 5-6 5-6 5-6 4-6 3-5 4-6 5-6
5+ 5.5+ 5.5+ 5.5+ 5.5+ 5+ 4+ 5+ 5.5
S.D. 141 0.71 0.71 0.71 0.71 141 141 141 0.71
Internodes L. 2-7.5 1.2-85 1.5-9 1.7-9 3-8.6 1.5-9 1.7-6.5 1.2-6 1.2-7.2
4.2+ 5.2+ 4.4+ 4.6x 5.6t &l 3.4+ 2.9+ 3.6t
S.D. 2.14 2.61 2.54 3.01 1.79 2.77 181 1.79 1.97
No. of leaves 2-4 3-4 3-4 3-4 3-4 2-4 1-3 2-4 3-4
3.1 3.6 3.5 3.1 3.1 3 2 3 3
Leaf colors D.G. D.G. D.G. D.G. D.G. D.G. D.G. D.G. D.G.
Leaflet area 2.56 10.78 4.10 4.75 5.40 3.96 2.71 3.37 4.78
(cm?)
Ptyxis of leaves No No No No No No No No No
Shoot L. 1 14.2- | 31.3-39 23.6-26 23-23.5 29.5- 24.4-26 | 7.7-18.5 15.5- | 13-355
Jul 155 35.2+ 24.8+ 23.2+ 31.9 25.2+ 13.1+ 175 24.2+
y 14,8+ 30.7+ 165+
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S.D. 0.92 5.44 1.70 0.35 1.70 1.13 7.64 141 15.91
Root L. 4.2-9.7 104 4.5-7.5 2.3-84 6-10.5 2-6.3 1.2-51 2-10.5 1.2-6.5
T4z 6+ 5.4+ 8.2+ 4.2+ 3.2+ 6.2+ 3.8+
S.D. 3.89 0 2.12 4.31 3.18 3.04 2.76 6.01 3.75
Shoot/Root 21 2.3 4.1 4.3 3.7 6 4.1 2.7 6.4
1ry root status LS Shs ShS ShS LS ShS LS LS Shs
2ry roots LM LSp ShM ShSp ShSp LD ShSp LD ShSp
No. of nodes 5-6 7-8 6-7 6 6-7 6-7 5 5-7 5-7
5.5+ 7.5+ 6.5+ 6.5+ 6.5+ 6.5+ 6+
S.D. 0.71 0.71 0.71 0 0.71 0.71 0 141 141
Internodes L. 0.5-4.8 0.5-12 1.5-7.2 0.9-7.3 0.3-9.3 0.5-7.5 0.5-8 | 0.9-54 | 0.9-84
2.5+ 5.1+ 4+ 4.1+ 4.9+ 4.1+ 2.8+ 3t 4.2+
S.D. 151 3.30 1.87 2.30 2.71 2.25 247 1.55 2.41
No. of leaves 3-4 4-5 4-5 4 4-5 4-5 3 2-3 3-5
3.5 45 4.5 45 4.5 2.5 4
Leaf colors D.G. L.G. L.G. L.G. L.G. L.G. L.G. L.G. L.G.
Leaflet area 6.02 6.77 4.30 4.22 5.68 4.88 2.05 4.86 4.68

(cm?)
Ptyxis of leaves No No Pr Pr Pr No Pr. No Pr.
Shoot L. 12.5- 23.5- 20.5- 22-24.8 32-42.1 21.5-31 12.2- 14.5- 11.5-
17.3 31.2 25.2 23.4+ 37x 26.2+ 18.5 20.8 34.6
14.9+ 27.4+ 22.8+ 15.3+ 17.6% 23+
S.D. 3.39 5.44 3.32 1.98 7.14 6.72 4.45 4.45 16.33
Root L. 5.5-9.8 4-55 2.3-6.1 2-6.9 6.3-7 8.5 2-3.3 | 15-10.1 2-10.4
7.6x 4.8+ 4.2+ 4.4+ 6.6x 2.6t 5.8+ 6.4+
S.D. 3.04 1.06 2.69 3.46 0.49 0] 0.92 6.08 5.94

21

Shoot/Root | JulY 1.9 5.7 5.4 5.3 5.6 3.1 5.9 3 36
1ry root status ShS Shs ShS ShS Shs LS LS ShS LU
2ry roots LD LD ShSp LD ShSp ShSp ShSp LD LSp
No. of nodes 5-7 6-8 6-7 5-7 6-7 5-7 5-6 5-7 5-8
6+ 7+ 6.5+ 6+ 6.5+ 6+ 5.5+ 6+ 6.5+
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S.D. 141 141 0.71 141 0.71 141 0.71 141 2.12
Internodes L. 0.5-3.7 0.6-7 0.4-7.4 0.5-7 3-10 0.6-9.5 0.5-6 0.6-6.2 0.5-6.5
2.5+ 4+ 3.7+ 4+ 6+ 4.6+ 3+ 2.9+ 3.8+
S.D. 1.40 3.15 2.35 1.78 2.74 2.16 2.38 1.59 197
No. of leaves 3-5 3-4 4-5 3-5 4-5 3-5 3-4 3-5 3-6
4+ 3.5 4.5+ 4+ 4.5% 4 3.5¢ 4+ 4.5%
Leaf colors LG LG LG LG LG LG LG LG LG
Leaflet area 7.43 8.16 4.66 3.45 5.31 5.28 2.73 4.27 7.29
(cm?)
Ptyxis of leaves No No Pr Pr Pr Pr Pr Pr Pr
In the second week (14/7) the shoot length increased ' Sﬂ
considerably in all the treatments and regime than the control
while the root system decreased in all the treatments in both ] 6
regimes, except in Al & A4 they elongated than the control B IntL1l
(Fig. 4 and Plate 2). The ratio between shoot and root lengths ] | -4
increased in all the treatments and both regimes than the control B IntL2 i -2
(Table 2). The 1Y root was short and straight in the control and
A4, B2 and B3 and short and straight in the rest of the IntL3 - 0
treatments (Plate 2). SO NAd TN
0O Mmoo
The numbers of nodes and length of internodes increased in the 1494 8
treated seedlings, both regimes than the control. The number of ., o

leaves was mostly alike or inconsiderably varied between the
control and treated seedlings (Table 2 and Fig. 5). The leaves
were dark green in the control and light green in all the
treatments and ptyxis i.e. rolling of the small leaves, recognized
within A2,A3,A4, B2 and B4. The leaf area decreased in all the

treatment than the control, except in Al it slightly
increased(Table 2).
7/ "
——ShL1 60
- - 40
—=-5hL2 \J
K 20
ShL3 N M
|
=—=RL1 " b
Y oo
——p2 T Y V¥ V¥V )

Figure 4. Differentiation in shoot and root lengths in the two
regimes (A & B) within the different forces and through the
three weeks. ShL1&RL1=shoot length & root lengths in the
18week, ShL2&RL2=shoot &root lengths in the 2"week,
ShL3&RL3=shoot&root lengths in the 3"week.

Figure 5. Differentiation in Internode lengths in the two
regimes (A & B) within the different forces and through the
three weeks. Intl=Internode lengths in the 1%tweek,
Int2=Internode lengths in the 2"%week, Int3=Internode lengths
in the 3"week

In the third week (21/7) the shoot length increased considerably
in all the treatments and regime than the control while the root
system decreased in all the treatments in both regimes (Plate 2).
The ratio between shoot and root lengths increased in all the
treatments and both regimes than the control (Table 2). The 1%
root was short and straight in the control and all the treatments
of the first regime. The second regime (B) 1" root was long and
straight or undulate, except in B3 it was short and straight (Plate
2). Worth noticing that the 1% root in A2 and B2 becomes dark
in color, while in B4 it was very thin. The 2" roots varied
between the control and the treatments within both regimes
(Table2).

The number of nodes and leaves did not vary greatly between
the control and the treated seedling, while the length of
internode increased in all the treatments than the control (Fig.3).
All the treated leaves were light green and ptyxis appeared in all
the emergent ones, while in the control, no ptyxis noticed.

4.3 Anatomical structure of the seedling stem

Representatives of the seedling at the end of the third week have
been subjected to internal examinations. Hand Transverse
sections done in the stem of the seedlings. The results
summarized in table 3 and photographed in Plate 3.

©2021 Unuiversity of Benghazi. All rights reserved. ISSN:Online 2790-1637, Print 2790-1629; National Library of Libya, Legal number : 154/2018

159




SJUOB (2021) 34 (2) Applied Sciences: 154 — 164

Taia et al.

Outline of the T.S., cortex width, number of chlorenchyma
layers, number and type of vascular bundles, and relation
between xylem and phloem have been noticed. Photographs and
examinations of the sections by OPTICA (B-150D) light
microscope fitted with USB digital-Video Camera and
Computer Software. The seedlings stem outlines are rectangular
in all the treatments and control, but in the treated ones the
outline becomes undulated or wavy. The chlorenchyma layers
are either one or two layers and reach three layers with
condensed chloroplasts in A3 only. The width of the cortex
varied from 6 layers in A3 to 10 layers in B4 with the widest

cortex in the control 11 layers (Fig. 6). The number and relation
between the xylem and phloem are from the important
characters in the plant. Variations in the number of vascular
bundles shown in Figure 7, where they are increased than the
control in all the treatments, with the maximum increase in A4,
B3 & B4. Bicolateral vascular bundles noticed in Al and A2
while in the rest of the treated stems it is collateral VV.B. Root
nodules noticed in B1, B2 & B3 seedlings by the second and
third weeks (Table 3).

Table 3. Anatomical characters of the seedlings stem under the different treatments
Abbreviations used: Ab=Abscent, Bicol=Bicollateral, Col=Collateral, F=Few, M=moderate, P=Present, SR=Straight rectangular,
UR=Undulate rectangular,VS=Very small, VW=Very wide, W=Wide, WR=Wavy rectangular

Char.— Stem No. of Cortex No. of V.B. Type | Xy/Ph Central C.C. Root
Treat.| | Outline Chlor. layers V.B. Cavity H.D. nodules
Control SR 1 11 14- 17 Col 4 VS Ab Ab

(15)
Al WR 1 8 18- 19 Bicol 2 VW F Ab
(18)
A2 UR 1 7 17 Bicol 3 W M Ab
A3 UR 3 6 16- 18 Col 3 M F Ab
(A7)
A4 UR 2 7 18-20 Col 2 w F Ab
(19)
Bl UR 2 8 16-17 Col 1 W F P
(16)
B2 UR 1 8 16- 18 Col 15 W M P
A7)
B3 UR 2 7 20 Col 1 VW Ab P
B4 UR 2 10 19 Col 1.5 W F Ab
4 n r N
NOICILl NOIVIBI
15 30
10 20
> 10
0 0
g MM N = MmN e 2 .
) c g M N A o M N
< 9 < < 8 0O O b MO g < < < g
A\, . A bt v

Figure 6. Differentiation in cortex layers in the two regimes
(A & B) within the different forces.

Figure 7. Differentiation in vascular bundles numbers in the
two regimes (A & B) within the different forces.
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5. DISCUSSION

There are three theories for how living creatures receipt
magnetic waves, the first is generating magnetic minerals that
allow them to sense

Earth’s magnetic field. The second is electromagnetic induction,
while the third is biochemical reaction that generates radical
pairs-quantum molecules with unpaired electron. These theories
are postulated to explain the effect of MF on living creatures.
Magnetic fields became from the most effective forces to all
living creatures. These fields, with different forces created by
either magnetic materials (SMF) or by the movement of charged
particles (EMF). Simply the existence of life on Earth ultimately
owes to the sun, which has a very large magnetic field that
affects all the living organisms in many unseen ways. These
forces and their effects investigated mainly on their effect on
human physiology, animal migrations and behavior beside plant
growth and agriculture [19:20:21,22.23 and 24]

Studies on the effect of SMF on seed germination have been
done by many authors and all of them found that exposure of
seeds to MFs promote seed germination. From these studies are
those done by I who found that, even 4 and 7 mT promoted
seeds germination and seedling growth of Wheat. Liu et al.,[28
found that soaked seeds of Wheat in water overnight and treated
with 30 mT SMF promotes seed germination. Bukhari et al.,[?"]
examined the effect of static magnetic field on sunflower seeds
at varying intensity (millitesla) for different exposure times and
found that magnetic treatment at 50 mT/45 min greatly promote
seed germination. All the studies on the effect of magnetic force
on plants were concerning their physiological effects. Few
observations concerning the external features of the plants have
been done.

The presoaked regime (B) retarded the germination in the
bigger SMFs (B1, B2,B3) and in B4 it became as the control.

The second regime (A) promotes seed germination after three
days in A3 and A4 (23.9 and 23.7G). While Al and A2 it was
as the control. (Table 1 and Fig.1). These founding support the
previous works of [14 26 27.28]  Seedling morphology in the two
regimes with the different forces has affected by the STM as
shown in the results. The most affected portions are those
related to the root system, leaf color, ptyxis and size. These
foundations mentioned before by [% on Ocimumbasilicum
seedlings. Ptyxis is from the important taxonomic feature which
is neglected by most of the researches. This character indicates
that the plant grow under heat stress. This character shown by
the rolling of the young leaves near the buds. The first noticed
the effect of the leaves to the SMF mentioned by ?'who noticed
that the electromagnetic Radio-Frequency caused perturbations
of plant leaflet rhythms. Thus they concluded that the
electromagnetic fields affect plant leaf characters. Taia et
al.,;®% found that SMF has great effect on both seed germination
and seedling morphology of Ocimumbasilicum. Meanwhile Taia
et al.,[31 found that SMF altered the leaf characters of
Ocimumbasilicum and its shoot and root morphological
characters. While Shine et al.l'l found that treatment with MF
improved germination-related parameters like water uptake,
speed of germination, seedling length, fresh weight, dry weight,
and vigor indices of soybean seeds under laboratory conditions.

The study of the effect of STM on the internal structure of the
plants is undiscovered till now. The previous notification was
on shoot meristem done by (26). Thus this investigation
considered from the first observations on that issue. The SMF
has affected both the cortical layers and chloroplast intensity
beside the type and number of vascular bundles and

changes and we cannot consider them as constant taxonomic
characters and relay on them in constructing identification keys.

xylem/phloem. This can be explained through the effect of this
force on the water uptake as mentioned by4,
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Plate 2: Morphology of Seedlings. 1-3 at 14 July: 4-12 at 21 July.

Plate 2: Morphology of Seedlings. 1-3 at 14 July; 4-12 at 21 July.
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Plate 1: Morphology of Seedlings. 1-9 at 7 July: 10-15 at 14 July.
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Plate 3. T.S. in Vicia Stem (Scale bar = 0.2 mm): 1, 2. Control; 3,4. A1; 5, 6. A2; 7,
8.A3:9,10. A4:11,12. B1: 13, 14. B2: 15, 16. B3: 17, 18. B4.
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6.

CONCLUSIONS

This study concluded that SMF with different forces affects
plant germination, growth, external morphology and anatomy of
Viciafaba. The great effect was that of the post soaked seeds,
after exposing to MF before soaking, then start germination
under the different forces. The presoaked seeds; affected as
well; by the SMFs but at lesser extent. These mean that both
external and internal characters are subjected to environmental

7.
L

10.

11.

12.

13.

14.
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Abstract

Cross-beddings paleocurrents recorded from the Neogene sediments in the Sahabi and Wadi Al Farigh areas, northeast
Libya were analyzed. The exposed rocks contained cross-bedding in the Sahabi area belonging to the upper Miocene
"upper member" (Units 1, 2, 3) and the Pliocene lower part Member "V" of the Sahabi Formation. Cross-beddings in Unit 1
and Member "V" are represented by a paleocurrent towards the southwest direction, whereas in Units 2 and 3, the
paleocurrent is towards the northeast direction. Cross-bedded strata in the Wadi Al Farigh area belongs to Wadi Al Farigh
Member of the Sahabi Formation. Cross-beddings were originated by a paleocurrent flow that oscillated between northwest
and southeast. Based on this data from both areas, sediments of the Wadi Al Farigh Member originated from the northwest
probably due to the Mediterranean Sea, whereas sediments of Units 1, 2, 3, and Member “V” originated from the south and
southwest most likely due to the Eosahabi River supply. Wadi Al Farigh Member may have acted as a migrated barrier bar
of lime-sand shoal, which isolated the inland the Sahabi area at the south from the coastal area at the north. The isolation
that occurred in the Sahabi area has restricted the depositional environments to sabkhas and lagoons, which are responsible
for evaporitic deposits in the area.

Keywords: Al-Sahabi; Neogene; Paleocurrent; Sahabi Formation; Wadi Al Farigh

El-Shawaihdi and Al-Trabelci [*°] updated the study of the Wadi
Al Farigh cross-bedding during fieldwork in 2006-2008 that

1. INTRODUCTION

Planar and trough cross-beddings are essential directional
structures for constructing the paleoflow pattern in sedimentary
basin analysis ). Planar cross-beddings are a good indicator of
fluvial systems formed by the lateral and downstream migration
of (1) major bars, especially transverse bars, and (2) smaller
scale, straight-crested bedforms superimposed upon margins
and tops [23456789  Trough cross-beddings are typically
formed by the primary current and therefore correlate strongly
with the flow directions [6910111213141516]  These cross-
beddings are informative to the directional range, patterns, and
types of the contained sediments. Al-Trabelci @7 and El-
Shawaihdi 8 were the first to analyze the paleocurrents in
Wadi Al Farigh area.

*Correspondence:

Moftah. H. EI-Shawaihdi
Moftah.elshawaihdi@uob.edu.ly

was organized by the East Libya Neogene Research Project
(ELNRP). The cross-beddings in the Sahabi area were also
studied by Ikhlaif®®. The study areas are located about 225 km
south-southwest of Benghazi city and ~ 65 km, south-southeast
of Ajdabiya city (Fig. 1). Both areas are bounded by longitudes
(19° 30°-21° 00" E) and latitudes (30° 00°-31° 00" N) as part of
the geological map of Libya, Ajdabiya Sheet (NH 34-6) @9,
This study focuses on paleocurrent analysis on cross-beddings
recorded from the Neogene sediments in The Sahabi and Wadi
Al Farigh areas, northeast Libya. Cross-stratifications in both
areas help to provide important information regarding the
paleoflow direction that precipitate sediment, which will help in
gaining knowledge about the provenance and the depositional
environments of the Sahabi strata in the research area.
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Figure 1. A- Location maps of the study areas. Stations

1-9 represent Wadi Al Farigh localities and stations 1-5

represent the Sahabi localities. B—General views of Wadi
Al Farigh area (left) and the Sahabi area (right).

2. METHODS

In the Sahabi area, the outcrops were covered by a recent sand
dune; however, we managed to dig several hand trenches to
expose the desired sediments (Fig. 1A). The Wadi Al Farigh
area was subdivided into nine stations distributed along the
outcrops of Wadi Al Farigh Member, although these outcrops
are mostly covered by recent sands and rocks (Fig. 1B). All
outcrops in both areas were studied separately by general
descriptions of the strata, drawing sketches of the outcrops,
measuring cross-bedding orientations (dip and strike), taking
samples, and finally taking photographs. Rock samples from
both research areas were collected and prepared for thin
sections whenever the type of lithology permitted. The thin
sections were petrographically studied to identify the rock
texture. The collected cross-bedding data were plotted as an
azimuthally reading, which was analyzed by performing rose
diagrams for each cross-bedded lithology, in each station. For
all stations, a composite rose diagram has been prepared for
each area. A computer program "Stereo” was used to analyze
and statistically calculate the mean vectors of the effective
direction of the paleocurrent.

3. SEDIMENTOLOGY AND
STRATIGRAPHY

3.1 Wadi Al Farigh Area

Magnier 22 the first who identified strata in the Wadi Al Farigh
area as Wadi Al Farigh Limestone. Twenty years later, Giglial?4
introduced the term Wadi Al Farigh Member. The
sedimentological package of this member is quite uniform,
consisting of cross-bedded, pelmicrite, oomicrite, and oosparite
facies at some places, alternating with restricted deposits of
siltstone, shale, and clay, at some outcrops (Fig. 2). Wadi Al
Farigh Member is exposed along a dominant NE-SW small hill
~20 km long and 0.5 km wide (Fig. 1B).

E| Lithology and
P sedimentary Lithologic Description
8 structures
@ mwpg
K Oolitic, cross-bedding
interbedded with thin
layers of green silty clay
35 — :
.]‘I' I:i" !:l"I ".[: <
R Thin layers of sandy
oo limestone, calcarenitic
0 with few clay layers,
R buurrowing at some places
!- l- l-
Je Te Te T
e Calcarenite, cross-bedding
e biomoldic porosity
20 — . .
g Siltstone, silty clay
Oolite, peloidal limestone,
o horizental stratification
s ~JEE
S Siltstone, silty clay
ol al al
1o TeT e
10 lI ];l‘ ZA‘ :l_‘ <
l"; ].-'l I.:l I
i Oolite, cross-bedding
Pl alternating with calcarenite,
0 owoc 1 I . s .
O] siltstone and silty clay.
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l‘l L= I I“] L
Femmna S
A

Figure 2. Columnar section showing lithology and
sedimentary structures of Wadi Al Farigh Member of the
Sahabi Formation (Modified from El-Shawaihdi [*®1). Key

symbols are shown in Figure 4.

©2021 Unuiversity of Benghazi. All rights reserved. ISSN:Online 2790-1637, Print 2790-1629; National Library of Libya, Legal number : 154/2018



SJUOB (2021) 34 (2) Applied Sciences: 165 — 172

El-Shawaihdi et al.

3.2. The As Sahabi area

The name the As Sahabi originates from the ancient Qasr As
Sahabi (Qasr means Castle or Palace in Arabic). de Heinzelin
and El-Arnauti 2324251 divided strata in the the Sahabi area into
three depositional formations, including Formation "M",
Formation "P", and Sahabi Formation, which was further
subdivided into six informal members, from bottom to top,
which are "T", "U1", "UD", "U2", "V", and "Z". Giglia 21
however, subdivided the same strata into Sahabi and Qarat
Weddah Formations. Furthermore, Giglial?!! subdivided Sahabi
Formation into three members from bottom to top; Sabkhat Al
Hamra, Sabkhat Al Qunnayyin, and Wadi Al Farigh Members.
More recently, El-Shawaihdi et al. ?® proposed a revised
stratigraphic nomenclature for the the Sahabi area. They
subdivided the Sahabi Formation into "lower member"
(previously Formation “P”/lower-“T”) and “upper member”
(previously Members upper “T”, “U1”, “UD”, and “U2”). The
Qarat Weddah Formation, on the other hand, includes Members
“V” and “Z”. Muftah et al.[? raised Member “Z” to Formation
“Z” and it is not the focus of this study. In this research, strata
of Members “U1”, “UD”, and “U2” that contain cross-bedding
are referred to as Units 1, 2, and 3. The main outcrops of the
Sahabi Formation are located ~25km-30km south-southwest of
Wadi Al Farigh area, south of Ajdabiya city (Fig. 1).

3.3.Upper Member of Sahabi Formation
331 Unitl

This unit is 5-25 m thick and is composed of highly cross-
bedded sands with clays (small balls and lenses) (Fig. 3). It also
contains large sandstone concretions, gypsified and petrified
wood fragments, which occur locally in the lower part. The
upper contact in the southern sectors of the Sahabi area is
characterized by a bed of fish remains, whereas, in the northern
sectors, the contact is marked by dolomitic beds. According to
Boaz[®, this unit contains the highest percentage of the
vertebrate fossil remains among the Sahabi Formation and is
considered as the main vertebrate horizon in the Sahabi area.
The vertebrate remains belong to land and marine mammals and
they are mostly well-preserved. This unit was deposited in tidal
channels along a shallow sandy coast.

3.32. Unit2

This unit is approximately 2 m thick (Fig. 3) and composed of
dolomitic sandstone with low and high angle planar and
herringbone  cross-bedded. It is represented by a few
discontinuously small exposures that are only exposed in the
northern sectors, accepted as a marker bed[?324%] and
interpreted as a continental dune deposit called "fossil dune".
However, Muftah, et al [?°! suggested a transgressive carbonate
barrier bar that is obviously overprinted by the extensive
bioturbation.

3.3.3. Unit 3

This unit is 4-10 m thick and consists of cross-bedded sands
interbedded with clay and shale. The unit is bounded top and
bottom by two dolomitic beds (Figs. 3,4). The lower dolomitic
bed is hard and usually strongly bioturbated, containing shell
beds of mollusks and it was considered a biomarker bed
throughout the region. The upper dolomitic bed is rich in
dolomitized gastropods. It also contains ostracods, fish remains,

whale bones, and shell beds of Gryphaea. This unit was
deposited within a lagoonal to shallow neritic marine waters.

3.4. Member “V”

The lower unit of this member is 10-40 m thick and consists of
white and green sands with clay balls, cross-bedded, sandy
clays, with lenses of gray calcite and gypsum crystals (Fig. 3). It
also contains laminated, slightly gypsiferous sandstones and
clays, with brackish water mollusks. The upper part contains
medium to coarse sands, usually pebbly to conglomeratic. A
few scarce and rolled bones are present in the upper part.
Silicified wood is found in two main stratigraphic levels; the
lower level is slightly above Unit 4 of the “upper member” of
the Sahabi Formation and the upper one is about 15m — 20m
higher. This lower part was deposited within lagoonal
conditions, whereas the upper part was deposited in a tidal
channel.
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P 2%
M FHREN

Figure 3. Columnar section showing lithology and
sedimentary structures of the Sahabi Formation with its
members. (Note: members U1, UD, and U2 are referred

to as units 1,2, and 3 respectively). Key symbols are
shown in Figure 4.
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Figure 4. Key symbols used in Figures 2 and 3.

4. RESULTS

4.1 Paleocurrent Analysis in the Wadi Al
Farigh Area

Cross-beddings in the Wadi Al Farigh area are very common
and mostly characterized by tabular planar and herringbone
types (Figs. 5, 6, 7). In stations 1, 2, and 9, the paleocurrent
patterns are unimodal with vector mean values of 341, 45, and
71, respectively, and directions of NW, NE, and NE,
respectively. This indicates a NE-ward paleocurrent direction
for station 1 and an SW-ward direction for stations 2 and 3. In
stations 3, 4, 5, 6, 7, and 8, the paleocurrent patterns are
bimodal, except in station 5, which is polymodal, with vector
mean values of 135, 131, 115, 129, 127, and 133, respectively,
but all are in the SE direction. This indicates that the current
flew mostly from the NW in these stations. According to the
composite rose diagram for the nine stations, the dominant
paleocurrent direction was southeast (SE) with a polymodal
pattern and vector mean value of 111 (Fig. 7). This effective
southeast trend indicates a common northwest (NW) flood
current flow, which probably originated from the Mediterranean

marine seawater.

Figure 5. Close-up views of the outcrop in station 3 (A)
and station 4 (B) showing the large scale cross-beddings.
(Note: herringbone cross-bedded in B).
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Figure 6. Close-up views of the outcrop at Wadi Al
Farigh area (A) station 8 and (B) station 9 showing planar
large-angle cross bedding pattern (A-looking NE; B—
looking SW).

Figure 7. Location map of Wadi Al Farigh area showing
the nine studied stations and their paleocurrent directions.
Wadi Al Farigh is about 65km southeast of Ajdabiya city.
The inset is the composite rose diagram of 354 cross
bedding recorded from all stations.

4.2, Paleocurrent Analysis in the Sahabi area

Cross-beddings in the Sahabi area are also very common and
mostly represented by a planar pattern with dipping angles up to
30 degrees (Fig. 8A). The paleocurrent pattern in Unit 1 is
represented by a dominant bimodal-oblique with a current trend
mostly from the southwest (SW) and a mean value of 49. In
Units 2 and 3, the cross-beddings are almost horizontal with a
low dipping angle, less than 5 degrees (Fig. 8B&C). Figure 9
shows the paleocurrent direction and the mean current of each
studied locality in the Sahabi area. In Unit 2, it is a unimodal
pattern with current flOw totally from the northeast (NE) and a
vector mean value of 250. In Unit 3, the pattern is mostly
bimodal-bipolar with currents flow mainly from the northeast
(NE) and an effective mean value of 214. In Member "V", the
paleocurrent is characterized by a bimodal-bipolar pattern with
current flow mostly from the southwest (SW) and a vector mean
value of 25.

Figure 8. (A) Hand-excavated trench in the middle part
of the sequence at locality P 28 in Unit 1. (B) Close-up
view showing the very low-angle cross-bedding near the
top of the sequence in Unit 2 at locality P134 west of the
Sahabi area. (C) Close-up view showing the low angle
cross-bedding occurring in dolomitic beds of Unit 3.
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GEOLOGICAL MAP OF THE SAHABI AREA

4

sayden g 13 anq

.i L) - Member Z
Q 2
¥ Member V
“ Member U2
& Member Ul
e £ . Member T
. & o
0 Formation P
o
et - Formation M
LA
©  Coral Reef
Campo
A Aviazolae

Recent Sand Dune M Qasr As Sahabi

Figure 9. Geological map of the Sahabi area showing the
studied stations and their paleocurrent directions and

mean current. (Modified from de Heinzelin and EI-Arnauti
[25)),

5. DISCUSSION AND ENVIRONMENT
INTERPRETATION

The lithology of oolites and calcarenites of the Wadi Al Farigh,
as an oolitic barrier bar at the north of the area is important to
explain low energy mobile water in the Sahabi area at the south.
On the other hand, the lithology of siltstone, clays, and shales in
the Sahabi and Wadi Al Farigh areas contains no cross-bedding,
representing deposition in immobile water. The general bimodal
with the bi-directional paleocurrent pattern throughout the Wadi
Al Farigh area resulted in different layers of cross-bedding will
dip in different directions and this is typical for tidal flows to
form herringbone cross-bedding. The presence of a herringbone
structure is indicative of flood and ebb tidal current oscillation
occurring within inlets scattered along the Wadi Al Farigh
Barrier bar (Fig. 10). The flood tidal current flowed from the
northwest the majority of the time probably through the
Mediterranean invasion (Fig. 10). A minor ebb tidal current
flowed from the southeast throughout the inlets probably
through the Mediterranean Sea retreat. This indicates that

during Late Miocene (Messinian) the Mediterranean Sea
fluctuated back and forth throughout the area. The cross-
bedding structure and lithology indicate mobile shoal water with
water depth probably ranging from 60 cm to 1 m. The evolution
of the oolitic barrier bar of Wadi Al Farigh Member would have
completely isolated the open shelf, in this case, represented by
the Mediterranean Sea, from the inner basin, which is
represented by the Sahabi area (Fig. 11). This isolation
restricted the deposition of evaporite minerals in sabkhas and
lagoons, which represented the Sabkhat Al Hamra Member
(Formation "M") and "lower member" (Sabkhat Al Qunnayyin
Member/Formation "P") (Figs. 12 & 13). The evolution of the
oolitic barrier bar of the Wadi Al Farigh and the retreat of the
Mediterranean Sea caused the Eosahabi River to become active.
This may explain the current flow from the south and southeast
that represent deposition of Units 1, 2, 3, and the lower part of
Member "V". The general model demonstrates the direction of
flooding, ebbing, and the flow out currents out of the Wadi Al
Farigh is illustrated in (Figs. 12 & 13).

Lithology and sedimentary Depositional
structures Environment
mw pg
= Oolitic Mobile Shoal
=
=
% Oolitic Mobile Shoal
Restricted Lagoon
Immobile Shoal
Restricted Lagoon
g Oolitic Mobile Shoal
= with Channel Bottom

Figure 10. Lithologic composite columnar section
showing the major depositional environments of the
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Abstract
The cranial bones of a wild Libyan fox (Mulpes rueppellii) has been studied. The specimens were collected from different
regions of Cyrenaica province. The skull was small and delicate, and the tympanic bulla was well developed. The dental

formula was: | 3/3, C 1/1, P 4/4, M 2/3, total 42. Mental foramina and the angular process of the mandible were present.

Keywords: Vulpes rueppelli, fox, skull, mandible.

1. INTRODUCTION

The skeleton of mammalian skull is always under the surface
[, and it is related to the axial skeleton. The fox is from the
family of canidae which is the most prominent carnivores that
occur throughout most of the world. Canidae occupy every
continent except Antarctica 2.

Despite the wide range of the foxes, little is known about the
species, which are listed as Data Deficient by International
Union for Conservation of Nature I, The other genera of foxes
as mention by sillero-zubiri et al. @ are: 1. Vulpes bengalensis
Indian fox, 2. Vulpes cana Blanford’s fox, 3. Vulpes chama
Cape fox, 4. Vulpes corsac Corsac fox, 5. Vulpes ferrilata
Tibetan fox, 6. Vulpes macrotis Kit fox, 7. Vulpes pallida Pale
fox, 8. Vulpes velox Swift fox, 9. Vulpes vulpes Red fox, 10.
Vulpes zerda Fennec fox.

Some subspecies have been described externally (size and
color) by Ellerman and Morison ¥, the observation indicate that
there was high variability between these specimens [> 671,

The objectives of this study was to investigate the cranial bones
of V. Rueppelli fox, thereby making a contribution to filling the
gap of knowledge in this part of the fox skeleton.

*Correspondence:

Abdelgader K Youssef
Abdulgaderkhalifa4@gmail.com

Canidae are known from Africa since the Miocene [8l. Remains
may belong to either V. rueppelli or V. zerda were occur in late
Pliocene deposits of Ahl al Oughlam in Morocco 1. Vulpes
rueppelli diverged from other Vulpes later than V. zerda,
suggesting that it entered desert regions more recently 1%, The
closest relative to V. rueppelli is V. bengalensis, V. vulpes, or
Alopex lagopus - 101,

Harrison 12 remarked that the skull of Vulpes ruppelli is small
and delicate and its tympanic bullae are well developed. The
distance between the anterior orbital margin and gnathion is
slightly shorter than the distance between the same point and the
posterior part of the zygoma. Nasal bones are short, upwardly
deflected posteriorly, and slightly constricted medially.
Braincase does not have a strong ridge: temporal ridges pass
directly backward from the posterior root of the postorbital
process and remain widely divergent until just in front of
lambda.

Rosevear [ remarked that the skull of Vulpes ruppelli is like a
smaller sidestriped jackal (Canis adustus), but without well-
developed occipital crests. The braincase is rounded, the
postorbital processes are blunt and narrow, the zygomatic
arches are strong, and the bullae are relatively large but not so
expanded as in fennec fox. The cranium of Vulpes ruppellii
aged individual from Dahl Al-Hanan region (Saudi Arabia) was
with greatest length of skull 102.0, condyle basal length 97.4,
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zygomatic breadth 58.4 and interorbital constriction 19.7 mm, it
fits into the sample recorded by Harrison [12,

Harrison and Bates 3! observed that the braincase in the skull
of Vulpes cana is small and narrow anteriorly and the palate
strikingly narrow.

Red foxes display sexual dimorphism in body weight and
proportions in many areas [ 15 16 171 including differences
between male and female red fox skulls from several different
regions [18 19, 15, 20, 21, 22, 23]~ Additional research found that
parasites could modify skull dimensions in other species 24,
The total skull length of corsac foxes was smaller than the red
foxes, whose skulls range from 140-150 mm [?5 261 In addition,
corsac foxes have a less-developed sagittal crest, a more
gradually tapering rostrum, and smaller, flatter auditory bullae
than do red foxes [?7: 28 26,291,

In a comparative study of the skulls in red fox and corsac foxes
(Vulpes corsac), Munkhzul et al 2 were found that the external
sagittal crest of the red fox arises at the junction of the temporal
lines, near the interparietal bone. Their interfrontal and
interparietal sutures were typically serrated. Also, they found
significantly  different skull measurements for most
morphological features between corsac foxes and red foxes.
They observed that corsac foxes demonstrated smaller, shorter
and wider skulls, and with more robust canine teeth. They found
that the corsac fox had a less-developed and lower external
sagittal and nuchal crests than did the red fox. In the red fox, the
low ridges extended back from the postorbital processes, with
the temporal lines of the postorbital processes converging at an
acute angle at the boundary of the frontal and parietal bones and
forming a V-shape on top of the skull alternatively, in corsac
foxes the temporal lines diverged from the postorbital
processes, ran nearly parallel on top of the skull with an under-
developed interparietal suture, and converged near the posterior
suture of the parietal bones. The squamous part of the occipital
bone in the corsac fox was smaller than in the red fox. The
occipital condyles, paracondylar process and tympanic bullae in
the red fox were all better developed than in the corsac fox. The
upper side of the foramen magnum was wider and more arched
in the red fox, while that of the corsac foxes was more oval.

As mentioned by Ansorge [?2], the Length parameters of the red
fox skulls almost reach full size by 6 months of age, but width
dimensions continue increasing until the second year of life.

Batsaikhan et al. % suggested that skulls greater than 130 mm
in length come from red foxes, while skulls less than 130 mm in
length come from corsac foxes. Heptner et al. 3% stated that
corsac fox skull lengths range between 95 and 112 mm and
suggested if the total length of skull is >115 mm then it comes
from a red fox. In addition, Scokolov and Orlov 7 reported
that the total length of red fox skulls varied between 130 and
160 mm.

In their description of the Crab-eating fox (Cerdocyonthous),
Barison et al. 32 found that it has a caudally elongated skull
with the larger temporal zygomatic process. The incomplete
orbits are located in the middle distance between the occipital
and nasal bones laterally.

In comparison between the red fox and raccoon dog, Jurgelenas
et al. [3 observed that the external sagittal crest at the margin of
the interparietal bone in both of them was well developed. They
found a double condylar canal in red fox, the open of the canal

occurred in the ventral condylar fossa and the paracondylar
processes extended ventrolaterally. The red fox has an oval-
shape foramen magnum with a V-shaped ventral margin and
doubles ethmoidal foramen. The frontal sinus area in red fox
showed very thin osseous partitions and there is no overlap with
the zygomatic processes. In the median part of the frontal
sinuses has only one apparent partition. In a comparative study
of the skulls in red fox and arctic foxes (Vulpes lagopus),
Frackowiak et al. B34 were found that the most important
morphological differences occurred within craniometric
measurements, especially in the nasal, occipital, and temporal
bones, and the parietal, maxilla, and mandible areas. Karan et
al. 31 observed that well-articulated zygomatic processes of the
frontal bones are typical of dogs, badges, and martens, whereas
in cats they extend to the frontal processes of the zygomatic
bones. In addition, Jurgelenas et al. 33 reported that the frontal
sinuses in raccoon dog nearly fully overlap with zygomatic
processes. In contrast, the zygomatic processes in red fox are
not interrupted by the frontal sinuses, which was confirmed by
macroscopic and computed tomography examination, these
processes were well developed in raccoon dog and red fox, but
their direction was different which were ventrolateral in raccoon
dog and lateral in red fox.

The overlap of frontal sinuses with zygomatic bones was also
reported in Beagle dogs by Fike et al. 3¢, as well as in Akita
dogs and Japanese wolves (Canis hodophilax) by Endo et al.
1371, Jurgelenas et al. [3% remarked that the mandible of red fox
has a pointed angular process, the ventral margin of its ramus
has a flat indentation, the entire surface of ramus was occupied
with the masseteric fossa, and the posterior end of mandible
formed an angulo-articular hook-shaped process.

Munkhzul et al. [°1 observed that the red fox and corsac fox
have two mental foramina of the mandible. Red foxes’
masseteric fossa was deeper and wider than in corsac foxes. In
addition, the mandibular notch and angular process were
slightly better developed in the red fox. In the red foxes, the
lower edge of the ramus curved gently back to the end of the
angle, but in the corsac foxes, the lower edge of ramus showed a
distinct step, or break, just in front of the angle.

The dental formula have been identified as | 3/3, C 1/1, P 4/4,
M 2/3, total 42 in riippell’s fox [12 81, 13/3, C1/1, P3/3, M2/2,
total 36 in otter [38: 13/2-3, C1/1, P2-4/2-4, M1/1-2 in the
Mustelidae family [39 401,

2. MATERIALS AND METHODS

The selected specimen is the Libyan fox (Vulpes rueppellii)
(Fig. 1) which is classified as following by Wozencraft[*1:

Kingdom: Animalia

Phylum: Chordata

Subphylum: Vertebrata

Group: Gnathostomata

Superclass: Tetrapoda

Infraclass: Amniota (Warm-blooded animal)
Class: Mammalia (Eutheria)

Order: Carnivora

Family: Canidae
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Genus: Vulpes
Species: rueppellii

Subspecies: Cyrenaica

Figure 1. Riippell’sx (Vulpes rueppellii).

Due to the little information and the similarity between Libyan
fox and other species, this kind of foxes was selected to study
the bones of its skull. It is found across North Africa, within

these regions: Algeria, central Niger, Libya and northern Chad
[42]

Ten specimens were collected from different regions of
Cyrenaica province (Fig. 2): one from Taknis, two from Tokra,
one from Sidi Khalifa, two from Nawaguea, two from Jardena,
one from Soltan and one from Al Mabni. Each fox was given
code, which is an abbreviation of the region in which it was
found. The foxes found dead on the roads, which were hit by
cars, and dead on farms and coastal beaches.

The specimens were found dead and collected between 2017
and 2019. To get rid of the muscles and skin, two methods were
mentioned by Stephen and Nawrocki 1 and used to obtain the
bones:

1. The first method was by burying the specimen. The specimen
was buried immediately after obtaining it and to accelerate the
process of decomposition was used Calcium oxide (Ca0O). The
period of burial differed from one specimen to another
according to working conditions. The minimum duration was
two months (the specimen of the Taknis) and the longest period
was about a year and half (the specimen of the Tokra), this
method was applied to most specimens.

A Figure 2. Cyrenaica province, northeast Libya.

2. After extracting the specimens from the burying, the only
structures that found are the bones, skin and fur residues, the
skin was removed very carefully using hands and forceps to
obtain bone only. The bones were then cleaned of dirt, soil and
skin residue using a toothbrush and hot water, sometimes the
skin is strongly attached to the bones and to be removed without
damaging the bones, it was soaked in the ammonia solution
(NH3) for several minutes and then cleaned by the forceps and
toothbrush.

3. The second method was by dissecting the corpse immediately
after obtaining it by removing the internal organs, skinning the
skin and removing all the muscles using the anatomy tools and
the ammonia solution.

4. After the completion of the cleaning, the bones are gray
because of the length of the burial period or because of the
effect of cleaning materials on them, and for bleaching them are
sprayed with hydrogen peroxide (H202) and left to dry slowly in
a dark, or by soaking in potassium hydroxide (KOH) for a few
minutes and then let it dry slowly under the sun.

5. To study the components of the skull, one of the skulls had to
be disassembled by distilling some droplets from the ammonia
solution on the sutures between the bones of the skull and
leaving it for several minutes, then separated the bones from
each other using the hands carefully because of the sensitivity of
these bones.

6. The bones were kept in special tubes and boxes containing
naphthalene (C10H8), which was used as a preservative and
each bone was given its symbol. Several bone pictures were
taken in several different cameras throughout the study period
and these pictures were modified by the paint program. The
morphological description was applied on the skull and
mandible.

3. RESULTS

I. Morphological descriptive of skull bones:

The skull is the first part of the axial skeleton, it is small,
delicate and composed of several separate bones that joined
together by sutures. These bones are as follow:
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Premaxilla bone (Pr): Irregular paired premaxilla bones, with
incisors in the anterior end. There are three pointed processes
extend from the caudal region of each bone. The longest of the
processes is the upper one. In the two short lower processes, the
internal is longer than the external one (Figs. 3,5,7,9 and 12).

Figure 5. Lateral view of Vulpes rueppellii skull

Maxilla bone (M): Paired triangular maxillary bones, with lower
long and upper short edges, the lower one bears all upper teeth
except the incisors. Posteriorly each bone has a big concavity to
the orbit. Laterally there is the infraorbital foramen (Figs.
3,5,7,8,9 and 13).

Sq —— %
Figure 8. Anterior Orbital Foramina of Vulpes rueppellii skull

3. Nasal bone (N): Paired long rod-shaped nasal bones, dorsally
flat, ventrally each bone forming a groove that is separated by a
bony barrier. Rostrally each side ends with V-shaped arms, the
internal arm is shorter than the external one. It caudolaterally
ends forming a spoon shape (Figs. 3,7,9 and 14).

4. Frontal bone (F): Paired frontal bone is relatively large,
dorsally, there are extend wing-shaped. Ventrally, it's separated
by a horizontal ridge (Figs. 3,5,7,8,9,10 and 15).

5. Lachrymal bone (L): Small paired dorsally pointed bones,
with tear foramen at the narrow area (Figs. 5 and 8).
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6. Jugal bone (J): A strong paired zygomatic arch consists of
anterior Y-shaped zygomatic process of the maxilla and
posterior zygomatic process of squamosal. A paired strong
maxillary processes unite posteriorly with the zygomatic
process of the squamosal to complete the zygomatic arch (Figs.
5,7,9 and 16).

7. Parietal bone (P): Paired plate-like bones, convex externally,
concave internally. Ventrocaudally, there is a thin bone like bat
connect parietal bones together (Figs. 3,5,6,8,9,10 and 17).

8. Squamosal bone (Sq): Paired squamosal bones have a horn-
shaped process (Figs. ,5,6,8,9 and 16).

9. Occipital bones (O): Formed of supra-, basi- and ex-occipital
bones which lie at the sides of the foramen magnum and each
bears an oval prominence condyle closely to the tympanic bulla
(Figs. 4,6 and 11).

10. Palatine bones (PI): Arise as horizontal shelves of bone
from premaxilla, maxilla and palatine bone (Fig. 4).

11. Vomer (V): Paired thin long bone with a pair of delicate
lateral wings. Ventrally there is a barrier along the median plane
progressively disappear in the caudal region (Fig. 18).

12. Pterygoid bone (Pt): Small irregular thin paired bones, each
with a caudal process of the alisphenoid (Fig. 5).

13. Sphenoid bones (S): A plate of bones include the
presphenoid and the basisphenoid, both of them connected
laterally with irregular plates, the basisphenoid are posterior to
the alisphenoid and the orbitosphenoid are anterior to the
presphenoid (Figs. 4,5,8 and 9).

Figure 10. Anterior view of skull showing the scrolls barriers of
turbinals

14. Auditory bullae (AuB): The auditory bullae are oval
capsules with external auditory meatus (Figs. 4,5,11 and 16).

15. Periotic (Pe): It is a bone of irregular shape with internal
depression (temporal fossa). The periotic and tympanic are
loosely connected with surrounding bones. It is lying lateral to
the supra-occipital (Figs. 4, 5 and 6).

Ao,
_)a - .

AuB

Figure 13. External lateral view of left maxilla

16. Ethmoid complex (E): It is part of olfactory capsules (Fig.
5) that consists of a cribriform plate perforated by olfactory
nerve foramina, perpendicular mesethmoid plate of nasal
septum and several turbinal elements (conches) see articulation.

17. Mandible (Ma): It consists of two lateral halves (rami),
each ramus represents a single bone known as the dentary. The
dentary extends posteriorly as the angular process and dorsally
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as the coronoid process with a triangular-shaped coronoid fossa
laterally. The condyle is in between the mentioned two
processes. Each half of the lower jaw bears the heterodont
dentition (Fig. 19). The dental formula was: 13/3 + C1/1 + P4/4
+M2/3 x 2.

. The foramina of the skull:

The skull has many openings for the passage of nerves and
blood vessels and sometimes other structures:

1. Incisive foramina (IF): Large oval-shaped in the anterior end
of the dorsal side of the mouth cavity, it's connected to the roof
of the mouth with nasal cavities (Fig. 4).

2. Infraorbital foramen (IOF): Large foramen in the maxilla
bone forms an infraorbital canal lying under lachrymal at the
anterior base of the zygomatic arch, it's a passage to the fifth
(trigeminal) nerve and blood vessels (Fig. 7).

3. Lachrymal (Tear) foramen (LF): Small foramen at the narrow
area of the lachrymal bone passing through the maxilla into the
nasal cavities to form the tear canal for the draining of the tear
(Fig. 8).

4. Posterior palatine foramen (PPF): Small foramen lying at the
suture between the palatine process of the maxilla and the
palatine bone, forms the anterior opening of the palatine canal,
the posterior opening of this canal is at caudal end of the
expanded mass of the maxilla which located in the orbit (Figs. 9
and 13), it's the passage of the branch of the fifth (trigeminal)
nerve into the palate (Fig. 4).

._

Figure 14. Ventral view of nasal bones.

Figure 15. Anterior view of the internal frontal bones.

Figure 16. Lateral view of left zygomatic arch.

5. Sphenopalatine foramen (SF): Small foramen lying dorsally
to the posterior opening of the palatine canal located in the
anterior orbital wall, it's the passage of the branch of the fifth
(trigeminal) nerve into the nasal cavity (Fig. 8).

Figure 18. Ventral view of vomer carrying turbinals
6. Optic foramina (OF):

There are four optic foramina in the posterior orbital wall (Figs.
4 and 9), as follow:

A. First optic foramen (FiOF): It is the anterior foramen of the
four infraorbital foramina that occur in alisphenoid and it's a
passage of the second (optic) nerve.

B. Second optic foramen (SOF): It is the largest of the four
foramina, lying posterior to the first optic foramen and it is the
passage of the third (coulomotor), fourth (trochlear), and sixth
(abducens) nerves of the eyeball, and the greater part of the fifth
(trigeminal) nerve.
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C. Third optic foramen (TOF): It is lying posterior to the
second optic foramen, forms a small canal for transmits a
branch of the fifth (trigeminal) nerve. D. Fourth optic foramen
(FOF): 1t is the last of the four foramina that lying posterior to
the third optic foramen which transmits branch of the fifth
(trigeminal) nerve.

7. Carotid foramen (CaF): It is irregular foramen lying at the
anterior ventral end of the auditory bulla as well as posterior to
the fourth optic foramen and it's a passage to the internal carotid
artery (Fig. 4).

8. Jugular foramen (JF): Oval-shaped foramen lying between
the auditory bulla and the basioccipital bone which is a passage
of the ninth (glossopharyngeal), tenth (vagus), and eleventh
(spinal accessory) nerves (Fig. 11).

9. Postglenoid foramen (PgF): Small foramen in the squamosal
bone lying under the posterior base of the zygomatic arch as
well as above the external auditory meatus (Fig. 4).

I11. The foramina of the mandible:

1. Mandibular foramen (MaF): Small foramen at the posterior
end of the dentary on the internal surface through which the
nerve enters and pursues a course in the interior of the mandible
to the mental foramen (Fig. 19.A).

2. Mental foramen (MeF): Two foramina lying at the anterior
end of the dentary on the outer surface through which the nerve
of the lower jaw (Fig. 19.B).

A

2\
MeFE

Figure 19. Lateral view of mandible: A. Internal right side. B.
External left side.

Avrticulation between skull bones:

Usually in vertebrates, bones of the skull connected to each
other by fibrous connective tissues to forming the different
bones of the main crania as follow:

A. First optic foramen (FiOF): It is the anterior foramen of the
four infraorbital foramina that occur in alisphenoid and it's a
passage of the second (optic) nerve.

B. Second optic foramen (SOF): It is the largest of the four
foramina, lying posterior to the first optic foramen and it is the
passage of the third (coulomotor), fourth (trochlear), and sixth
(abducens) nerves of the eyeball, and the greater part of the fifth
(trigeminal) nerve.

C. Third optic foramen (TOF): It is lying posterior to the
second optic foramen, forms a small canal for transmits a
branch of the fifth (trigeminal) nerve. D. Fourth optic foramen
(FOF): It is the last of the four foramina that lying posterior to
the third optic foramen which transmits branch of the fifth
(trigeminal) nerve.

7. Carotid foramen (CaF): It is irregular foramen lying at the
anterior ventral end of the auditory bulla as well as posterior to
the fourth optic foramen and it's a passage to the internal carotid
artery (Fig. 4).

8. Jugular foramen (JF): Oval-shaped foramen lying between
the auditory bulla and the basioccipital bone which is a passage
of the ninth (glossopharyngeal), tenth (vagus), and eleventh
(spinal accessory) nerves (figure 11).

9. Postglenoid foramen (PgF): Small foramen in the squamosal
bone lying under the posterior base of the zygomatic arch as
well as above the external auditory meatus (Fig. 4).

I11. The foramina of the mandible:

1. Mandibular foramen (MaF): Small foramen at the posterior
end of the dentary on the internal surface through which the
nerve enters and pursues a course in the interior of the mandible
to the mental foramen (figure 19.A).

2. Mental foramen (MeF): Two foramina lying at the anterior
end of the dentary on the outer surface through which the nerve
of the lower jaw (Fig. 19.B).

Articulation between skull bones:

Usually in vertebrates, bones of the skull connected to each
other by fibrous connective tissues to forming the different
bones of the main crania as follow:

1. Premaxilla (Pr): Large bones forming the anterior part of the
snout. They bear the upper incisor teeth and give off three
processes nasal, palatine and maxillary. It's forming the floor of
the large nasal foramen. Laterodorsally, they overlapped
between the nasal and the maxilla bones. Ventrally, fused with
maxillary palatine plates to form the palatine processes of
premaxillae, the processes of premaxilla form the rostral edges
of the pair incisive foramina (palatine foramina). The anterior
edges of the maxillary palatine processes forming the caudal
edges of the incisive foramina, the caudal border of these
processes fused with the palatine plates (Figs. 3,4,5,7 and 9).

2. Maxilla (M): Paired large triangular bones with posterior
concave edges, this large irregularlyshaped bones form the
greater part of the upper jaw, and bear the canine, premolar and
molar teeth. They make up the large area of the face, their
dorsal borders fused with premaxilla, nasal and frontal (see the
descriptive of latter bones). The caudal border forms the
anterior base of the zygomatic arch, it's dorsoposterioly convex
edges fused with the anterior concave edges of the frontal. The
anterior lateral portions of frontal, lachrymal and the anterior
base of jugal meet at the middle posterior edge of the maxilla.
Ventrally, the maxillary palatine plates fused with each other
along the median plane under the vomer to form the middle
region of the palate. The palatine plates of palatine and for
maxillae help to bound the nasal cavities externally, each bears
internally a pair of thin scroll-like bones (the maxillo-turbinals)
(Figs. 3,4,5,7,8 and 9).
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3. Nasal bone (N): It is a pair dorsal median planes on the face,
each bone fused with the other along the internal side. Rostrally,
processes of the two nasal bones beside each other giving a
Wshape appearance. Caudally, together form pointed pike-
shape overlapping with the anterior VV-shape of the frontal. The
anterior half-length of each lateral external nasal border fused
with premaxilla and the other posterior half-length overlapped
with the maxilla and with the pointed processes of frontal V-
shape (Figs. 3,7,9 and 14).

4. Frontals (F): Its position is in the dorsal middle of the skull
lying front the parietal and they are forming the anterior-most
roof of the braincase. The left and right frontal bones fused
together along their dorsomedial line and fused with the nasal,
maxilla and lachrymal bones anteriorly (see latter bones).
Ventrocaudally, between the frontal and the alisphenoid there is
a broad squamosal bone. Each lateral frontal bones form part of
the upper portion of the inner wall of the orbit. Above each orbit
is a curved crescentic supraorbital process (Figs. 3,5,7,8,9 and
10).

5. Lachrymal (L): As mention in the maxilla, lachrymals are
irregularly small bones, each situated in the anterior wall of the
orbit, behind the posterior edges of the maxilla, it is fused
caudally in between the lateral frontal, orbitosphenoid and the
anterior base of the zygomatic process. The bone perforated by
a small aperture (lachrymal foramen) (Figs. 5 and 8).

6. Parietal bones (P): They are plate-like bones, convex
externally and concave internally forming the dorsal caudal
region of the skull, as well as forming the posterior roof of the
braincase. They articulate rostrally with frontals, laterally with
squamosals and caudally with the supraoccipital bone.
Internally, the posterior edges of parietal supported with thin
wing-shape bone connect the two sides and support them, the
space between the two wing bone receive a pointed process of
the supra-occipital that extend inside the cavity of the parietal.
The upper internal supra-occipital process appears externally as
a sagittal crest between the parietals and supra-occipital bone
(Figs. 3,5,6,8,9 and 10).

7. Squamosal bones (Sq): Posteriorly the squamosal gives off a
flat post-tympanic process that applied to the outer surface of
periotic. Each side of the periotic bone forms a dilated tympanic
bulla. Internally, the periotic bone enclosing the membranous
labyrinth of the internal ear. The squamosal bone produces a
strong zygomatic process which curves outwards then forwards
to unite with the jugal in the formation of the zygomatic arch.
Strong process originates from the outer face of each maxilla
and turning outwards then backward to unite with the zygomatic
process of the squamosal and thus to complete the zygomatic
arch (Figs. 5,6,8 and 9).

8. Occipital bone (O): It's formed the posterior region of the
braincase, the supra-occipital overlapped dorsally with the
parietal bones by using triangularly pointed process. The
basioccipital is formed the posterior floor of the braincase, it is
fused anteriorly with the basisphenoid and laterally with the
auditory bulla. In the posterior wall of the skull is a large
rounded foramen magnum this open is flanked with a pair of
smooth rounded condyles (occipital condyle) for articulation
with the first vertebra. Each condyle produces below a process
of paraoccipital, closely applied to the tympanic bulla. The
sutures between these bones are strongly fused and impossible
to distinguish the components of the occipital (Figs. 4,6 and 11).

9. Palatine bone (PI): It's forming the roof of the oral cavity, as
well as the floor of the nasopharynx cavity, the palatine bone
fused caudally with the pterygoid and the presphenoid bones
and laterally with the orbitosphenoid (Fig. 4).

10. Sphenoid bones (S): The orbitosphenoid fused: dorsally
with the ventral lateral edge of the frontal bones, anteriorly with
lachrymal bone and posteriorly with the alisphenoid bone, that
is fused caudally with the squamosal bone. The orbitosphenoid
with the alisphenoid together are forming the lower wall of the
orbit. The basisphenoid overlapping: caudally with the
basioccipital, laterally with both the alisphenoid and the
pterygoid bones add to that it is fused anteriorly with the
presphenoid which fused anteriorly with the vomer (Figs. 4,5,8
and 9).

11. The vomer (V): It has a head of an arrow-shape, with pair
lateral wings. It's located upper the palatine bones forming the
floor of the nasal cavity, as well as the roof of the nasopharynx
cavity. It's ventral vertical walls separating the nasopharynx
cavity into two sides and anteriorly it is overlapping by its
forward pointed process with premaxilla process and caudally
with presphenoid bone. Upper the vomer there are the turbinals
(Fig. 10), which are very thin scrolls bones that increase the
respiratory and olfactory surface and consist of maxillary-,
naso- and ethmo-turbinals. The turbinals are covered completely
by premaxilla, maxilla, nasal and dorsolateral sides of frontal
(Fig. 18).

4. DISCUSSION

Libyan fox (V. ruppellii) are species of canidae living in the
northeastern region of Libya. The main aim of the present study
was to study the skull skeleton of these species and to find the
most important differences that distinguish them from other
species of canidae.

Here are some foxes in the world that characterized by
researches on some bones of the skull, the arrangement of [12
this discussion includes different cranial regions.

All the structures of Vulpes ruppelli skull that has been
characterized by Harrison and Rosevear [ are similar to what
found in this study that the skull is small and delicate, tympanic
bullae are well developed, braincase does not have a strong
ridge and the zygomatic arches are strong.

Harrison and bates [*31 mentioned that the braincase of Vulpes
cana skull is small and narrow anteriorly and its palate
strikingly narrow, these descriptions resemble the Libyan foxes
but the palate is not so narrow.

The measurements in Vulpes ruppelli skull which has been
taken by Harrison 2! indicate that the greatest length of skull
102.0, condylobasal length 97.4, zygomatic breadth 58.4 and
interorbital constriction 19.7 mm. These later readings
completely different from the results of our work as follows:
greatest length of skull 127.1, condylobasal length 125.5,
zygomatic breadth 65.1 and interorbital constriction 23.9 mm,
these calculations may be due to the differences in the size of
foxes that related to their ages.

Many researchers for example Lariviere and Pasitschniak-Arts
125 and Clark et al. [26] noted that the total skull length of corsac
foxes was smaller than the red foxes, whose skulls range from
140-150 mm. In other studies for example, Bannikov [,
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Dulamtseren %] and Batsaikhan et al. [ suggested that skulls
greater than 130 mm in length come from red foxes, while
skulls less than 130 mm in length come from corsac foxes.
Also, Heptner et al. [3 stated that corsac fox skull lengths range
between 95 and 112 mm and suggested if the total length of the
skull is >115 mm then it comes from a red fox. Study by
Munkhzul et al. % observed that corsac foxes demonstrated
smaller, shorter and wider skulls. On the other hand, Scokolov
and Orlov (27) confirmed that the total length of red fox skulls
varied between 130 and 160 mm. When comparing the above
information to what found in this study, the length skull of these
foxes ranged from 112 to 138.5 mm, which is in the middle
positions between the corsac foxes and the red foxes.

In a comparison between corsac and red foxes, scientists like
Scokolov and Orlov 27, Sheldon 28, Clark et al. [?1 and
Munkhzul et al. % found that the corsac ones have a less-
developed sagittal crest, a more gradually tapering rostrum, and
smaller, flatter auditory bullae than do red foxes. These
mentioned structures in my specimen show more similarities to
red foxes.

Munkhzul et al. 29 published that the temporal lines of the
postorbital processes of the red fox formed a V-shape on top of
the skull; these results are similar to the Libyan foxes which
have this VV-shape on the top of the skull. Both of the above
foxes are different from corsac foxes that their temporal lines
ran parallel on the top of the skull.

It is found that the red foxes have an upper side more arched
and wide foramen magnum, these results resemble to what
found in north Africa Vulpes ruppelli, but in the same time these
descriptions are different from what they found in corsac foxes
whose have a more oval shape foramen magnum [2],

Study by Barison et al. 32 showed that the skull of the Crab-
eating fox (Cerdocyon thous) was caudally elongated with the
larger temporal zygomatic process, this shape is different from
what resulted in the present work, but the similarity between the
two foxes are the incomplete orbits of the Crab-eating fox that
are located in the middle distance between the occipital and
nasal bones laterally.

The results in a comparison between the red fox and raccoon
dog by Jurgelenas et al. [ pointed that the double condylar
canal in the skull of red fox opens in the ventral condylar fossa,
the paracondylar processes extended ventrolaterally and with
double ethmoidal foramen. The ventral margin of its foramen
magnum takes a V-shape view. These characters resemble to
Vulpes ruppelli fox and also both of them are similar to our
specimens in having a well-developed external sagittal crest at
the margin of the interparietal bone.

As record by Karan et al. ¥ many carnivores like dogs, badges,
and martens, their skull has typical well-articulated zygomatic
processes, whereas in cats they extend to the frontal processes
of the zygomatic bones, these mentioned processes were studied
by Jurgelenas et al. 33! and found them were well developed and
directed ventrolaterally in raccoon dog but their direction was
laterally only in red fox. These zygomatic processes are similar
to what is found in the present work.

Jurgelenas et al. 33 mentioned another part of the skull which is
the skeleton of the lower jaw and noted that the mandible of red
fox has a flat indentation, the entire surface of ramus was
occupies with the masseteric fossa, and the posterior end of

mandible formed an angulo-articular hook-shaped process. All
the structures that stated about the mandible resemble the
sample of Vulpes ruppelli.

In comparison between the red fox and corsac fox, Munkhzul et
al. 1 observed that both of them have two mental foramina of
the mandible and the lower edge of the ramus in the red fox
curved gently back to the end of the angle, but in the corsac
foxes showed a distinct step, or break, just in front of the angle.
The mandible of Vulpes ruppelli has the same structures in its
mandible. The dental formula of Vulpes ruppelli that has been
identified as | 3/3, C 1/1, P 4/4, M 2/3, total 42 by Harrison [12
and Rosevear [®, It is quite similar to what is found in this
study.

5. CONCLUSIONS

The results of this research fill a wide gap of information in the
cranial skeleton of Libyan Vulpes rueppelli fox that was not
available in the past. This study showed here and for the first
time, the articulation and the precise structures of external and
internal bones that involved in the skull of the mentioned fox.
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List of Abbreviations

Abbreviations Meaning Abbreviations Meaning
AP Angular process Pe Periotic
AS Alisphenoid bone PgF Postglenoid foramen
AuB Auditory bulla Pl Palatine bone
BO Basi-occipital bone PM Process of maxilla
BS Basisphenoid bone PoPPF posl:t)grsitc;arrlsglggﬁzlfnc?r;rfr\en
c Canine PPF Posterior palatine foramen
CaF Carotid foramen PPr Process of premaxilla
Cf Coronoid fossa Pr Premaxilla bone
Co Condyle PrMo Premolar
CpP Coronoid process PrS Presphenoid bone
D Dentary Pt Pterygoid bone
E Ethmoid complex S Sphenoid bones
ExO Exoccipital bone Sc Sagittal crest
F Frontal bone SF Sphenopalatine foramen
FiOF First optic foramen SO Supra-occipital
FM Foramen magnhum SOF Second optic foramen
FOF Fourth optic foramen Sq Squamosal bone
| Incisor T Turbinals
IF Incisive foramina TOF Third optic foramen
IOF Infraorbital foramen \Y Vomer
J Jugal bone XS Xiphisternum
JF Jugular foramen z Zygomatic arch
L Lachrymal bone
LF Lachrymal foramen
M Maxilla bone
Ma Mandible
MaF Mandibular foramen
MeF Mental foramen
Mo Molar
Mt Meatus
N Nasal bone
o] Occipital bones
ocC Occipital condyle
OF Optic foramina
0S Orbitosphenoid bone
P Parietal bone
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Abstract

The real Quaternions H over R is an associative division algebra.They can be linearly represented by 4x4 real matrices.
The real Octonions @ over R is a non —associative division algebra. They can't be represented linearly by matrices as in
the case of H. The point of this paper is to represent Octonions linearly by ordered pairs of two 4x4 matrices.

Keywords: hypercomplex; quaternions; octonions; associative; alternative and division algebras

@ is a non-associative algebra over R (see theorem 7).
Therefore @ cannot be linearly represented by the same way
above. However, there are different approaches to this problem.
They produce different results [ %1, The point of this paper is to
represent octonions linearly by ordered pairs of two matrices.

2. CONSTRUCTION

1. INTRODUCTION

Hypercomplex numbers of importance are of dimensions 1,2,4
and 8. They are respectively the reals R, the complex numbers
C, the quaternions (Hamiltonians) H, and the Octonions
(Cayley numbers ) ©@. The basis of H is {1,i,j,k} where
i?=j2=k?>=ijk=—-1.Forq=a+bi+cj+dkinH, the

conjugate and norm of g are respectively defined by ¢* = a —
bi—cj—dk and |lqlly = q*q = a® + b? + c? + d%.Thus we
have

Lemmal.
g~ =q (iDqq" =q*q (iii)(q192)" = 92" q1"
(iU)”?”q”u-n = |rlllqlly (U)H‘h%”u-n = |lg1llmllgzllm -

R, C,and H are associative algebras over R. Therefore
they can be represented linearly by matrices as follows 1,

R:7 & [r]
C: a+bi & [a _b]
b a
a -b —c —d
. : : b a d —c
H: a+bi+cj+dk = c —d a b

d c -b a
Also, H can be represented by 2x2-complex matrices as
follows :

z+wj o [va _;V:]

*Correspondence:

Hassan. S. Ali
Hassansamor1972@qgmail.com

We use the Cayley-Dikson theorem [l to construct
hypercomplex numbers.

Let T be the set of all hypercomplex numbers of dimension n
(n=1,2, or 4). The next set of hypercomplex numbers I'’ of
dimension 2n is constructed as follows

I'={(a,B):a,pel}
Addition and scalar multiplication on I are defined by
(@,.p)+,8) =(a+y,B+6), and
r(a,B) = (ra,rB) where re R
Theorem 2. T’ is a vector space over R of dimension 2n
Proof.
[ is a vector space over R of dimension n.
Let uy, uy, ..., u, be the basis of T.

' is a vector space with respect to the addition and scalar
multiplication just defined. The basis of T is

(uy,0), (uy, 0), ..., (uy, 0), (0,uy), (0, uz), ..., (0,uy) .
Therefore the dimension of T is 2n.

Corollary 3:T' = T' @ T as vector space .

We introduced the conjugate and multiplication on T’ in terms
of conjugate and multiplication of T as follows :

(@,p)" = (a’,—p) and
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(@,B)(y,8) = (ay = &"B,6a + By").

Lemma4d. (i) ¢* = ¢ (i) (py)* =y~ ¢~ , for any
o, Y er’

Proof .

Let

¢, €T’'.Then¢ = (a,B),
Y =(y,6) wherea,B,y,6 €T

)¢ = (a,)" = (a',—B)
¢ =(a", =) = (@, B)=(ap)=¢

(i) (o) = (@, B) (¥, 6) = (ay — 6"B, 6a + By™)
(¢y)" = (ay = 6B, 6a + By™)"

=a" = p*6,—py" —ba) = (y", =6)(a", —p)
=y¢”

The norm of a hyper complex number 8 is defined by

16l = 676 .
Lemma5. ¢l = @l 1l
Proof .

¢l = (P (9Y) = W ") (pyY) = Y™ (9" PP
=Yl = llollrp ™ = llgli Pl
Lemma6 . ||(a, Al = llall-+IBllr
Proof .
(e, Dl = (@, B)*(a, B) = (a*, —=B)(a, B)
= (a’a+ BB, fa” — pa’)
=(a’a+B°B,0) = llallr + 11Bllr
Octonions O

0 =1{(q1,92): 91,9, € H}, and [|(q1,9)llo = llq1llm +
llqz1lm

Theorem 7. © is a non-commutative , a non-associative
and alternative division algebra over R of dimension 8 .

Proof .

Let (i), (k,i) e O

G DKk, D)=k +ij,-1—jk)=(—j+k—-1-10)
(kD)) =(®ki+ji,jk+1D)=G—ki+1)
Then O is a non-commutative .

Let (i, /), (k,i0),(j,k) € O

(@GN’ D)GK) = (= +k,=1=D(,k) = (1 —i—
k+j,i—1+j+k)

(kDG R) =@N(=i+j,-1-k) =1 +k+
j+i,—i—j—k+1)

Then © is non-associative .

Let¢ =(q1,92), ¥ =(q3,q.) € O
(W)Y = ((91,92)(43,94)) (q3,q4) =
(9193 — 4292, 9491 + 9293) (43, 44)

((9192)03 — (4302)q5 — 9:(q2q1) —
41(9293), 94(q1q3) — 94(9292) + (9291)q3 + (q293)q3)

(01(q393) — (9294)91 — 94(q293) —
94(9293), (4491)q3 + (94993 — (9292)92 + 92(q393))

(01(q393) — 91(q294) — (9292)q5 —
(929293, 9491 (45 + 93) — 92(q492) + 42(9393)

= (q1(9393 — 9294) — 9292(q5 + q3),929:(q5 + q3) +
9209393 — 4494))

= (9109393 — 9294) — (95 + 43)9292,94(q5 + q3)q; +
9209393 — 4494))

= (q1(q393 — 9294) — (9493 + 44q3)"q2, (9495 +
9493)91 + 42(q393 — 9294)") = (41, 92)(q393 —
4194, 9493 + 44q3) = (YY)

(@)Y = ((91,92)(491,92))(q3, 40) = (101 —
9592, 9291 + 9291)(q3, q4)

((q191)93 — (4292)q3 — 92(q2q1) —
9:(9291), 94(q191) — 94(q392) + (4291093 + (4291)93)

= (919195 — 9292(q1 + ¢1) — (4292)93, 44(q191) +
q2(q1 + 91)95 — 44(q292))

= (919195 — (g1 + 41)9292 — (4292)93,(q4q1)q1 +
7295(q1 + q1) — 94(9293))

(91(q193) — q1(q292) + 91(q2q2) —
93(9292), (94911 + (q293) 01 + 92(9391) — 92(9294))

= (9109195 — 9292) — (9491 + 9293)"q2, (qaq1 +
4293)q1 + 92(q193 — 9292)")

= (91, 92) (0193 — 9492, 9491 + 9293)
= (q1, %)((‘h' q2)(qs, ‘h)) = (oY)

Then © is alternative algebra .

Let (q1,9,) #0in. @

Then (g,,q,)~! = 9u92" _ _ (@1.242)
(@1.42) laralo  Naulu+lazlm

Thus O is division algebra over R .
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3. LINEAR REPRESENTATIONS to: © = (uw (1), pu (q2) )
Let ug: H — M,(R) be the algebra monomorphism of Let kp : 0 — M,(R) & M,(R) be give by
the matrix representation of H. ) 11(q0) 0
¢« -b —c —d o @) =" )
Then py(a + bi +¢j + dk) = té _3 ‘i _4 Theorem 10 . 4y is an algebra monomorphism
d ¢ -b a Proof .
Define  pg: 0 — M,(R) @ M,(R) be given by Letd = (q1,q,), ¥ = (g5.q,) €O and a € R
Ho (91, 92) =(un(q1), 1 (q2))-
;'rjcc)):.em 8. ug is an algebra monomorphism. o (ad) = 1o (aqy,aqy) = [Mm(g%) Mm(ng)]

Let (q1,92), (93,9,) EO anda €R .

to (alqy,q2)) = nolaqy, aqy) = (uu(aqy), u(aqy))

= (a pu (q1) , a py (g2)) since py
monomorphism

=a (uy (q1) , tu (42)) = a uo ((41,92)) -
to ((a1,92) + (3,44)) = ko (@1 + 43, G2 + q4)
=(up (1 + q3), tm (g2 + q4))

=(un (q1) + pu (@3), tu (92) + pw (g4)) since py
monomorphism

=(um (@) vm (q2) ) +( 1w (q3), 1w (q4)) = Uo
(91, 92)+ ko (q3,94)

to ((41,42)(a3,44)) = ko (4143 — 4iG2 4aG1 + 42G3)
= (pm (193 — 9292), Hu (9291 + 4293))

=(up (q1) un (q3) — pu (q2) tu (92), tn (qs) Hp
(q1) + un (q2) um (q3))

since py monomorphism and uy (q7) =(uu (94))*,
tu (q3) = (u(gs))”
= (iw (1), i (42)) (i (q3), i (qa))
= o (91, 42) Lo (q3,94)
Therefore g is homomorphism .
Suppose that pg (g4, g2) = (0,0).
Then (uy (q1), 1w (g92)) = (0,0) and

tw (q1) =0, py (g2) =0.Theng, =0, g, =0 since
Uy monomorphism

Therefore pg is an algebra monomorphism.

Corollary 9. uo (@) is asubalgebra of M,(R) @ M,(R)
of dimension 8 with basis

(1,0), (,0), (j, 0), (k, 0), (0,1), (0,1), (0,)), (0, k) .
Let ¢ €0 .Then¢p =(q1,92); 91,92 EH.

_ [aﬂ]}ﬂ (q1)

0 _ [#u(q0)
0 aMH(QZ)] B a[ 0
(¢) .

0 ] ,
=a
U (qz2) Ho

Uo (P +9) = o (q1 + 43,92 + q4) =

[uw(ql +q3) 0 ]
0 (g2 + qa)
_ [MH—H(‘h) + up(qs) 0
0 pn(q2) + pu(qs)
_ [#u(q) 0 un(q3) 0
B [ 0 um(qz)] + [ 0 u[m(cu)]

=Hto () + o (W) -

Uo (V) = o ((Q1:Q2)(Q3'CI4)) = Uo (4193 —
4492, 9491 + 4293)

_ [Hl}n(‘h% = 4492) 0 ] -
0 (9491 — 9293)

() un(gs) — (g um(gz) 0

0 un(qa)un(qr) + um(q2)um(q3)

= (um (q1) 1w (@2))( um (@3), 1w (q4)) = Ho (P)
Ho (@) .

Then ug is homomorphism.

Suppose that 1o (¢) = Ko (q1,92) =0
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Ali.

Then un(q1)

0 0 0
0 MH(CIZ)] - [0 0

And py (q1) =0, puy (q2) =0 . Therefore g,
0, q2 = O

Then pg' is an algebra monomorphism.

Our main result is therefore given as follows.

Corollary 11. The matrix representation of Octonions is
given by

0
b (q2)

Un(q1)

0 , a diagonal block

(q1,q2) —
matrix.
4, CONCLUSIONS

The real Octonions have been represented linearly by
order pairs of two real 4x4 matrices.

Our method maybe extended to represent the real
sedenions by order pairs of two real 8x8 matrices .
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Abstract:

The first aim of the current study is to investigate the presence of intestinal parasitic infections in domestic pigeons
(Columba livia) in Albeida City, Libya.

individually faces samples from 100 birds were collected and examined using direct smearing and the flotation method.
The majority of the pigeons (60%) were likely to have mixed infections with one or two of intestinal parasites (Eimeria
40%, Capillaria 50%, Heterakis 8% and Raillietina 2%). The second goal is to determine the anti-parasites effects of
Artemisia herba-alba aqueous extract on intestinal parasite infection. The birds were divided into 5 groups of ten each for
different concentration of Artemisia herba-alba extracts (5 %, 10 %, 15 % 20 % and control group) administered orally
once a day for 3 days. The results showed that there was no significant reduction in the numbers of internal parasites

(Eimeria oocysts and helminths eggs) in infected pigeons.

Keywords: artemisia herba-alba; anti-parasites; aqueous extract; intestinal parasites; pigeons

1. INTRODUCTION It is caused by the genus Eimeria, a complex and diverse
group of protozoan parasites!® 1. Only three species (Eimeria
Domestic pigeons are bred for hobby and source of food columbae, Eimeria columbarum, and Eimeria labbeana) are
in some countries including Libyal!l. They are regarded as considered pathogenic in domestic and rock pigeons, despite
a major public health concern for humans and other the fact that there are a total of Eimeria spp. in the world
animal species, including poultry in the wild 234, (10111 Although adult pigeons can carry the parasite without
Domestic pigeons do not migrate, but they are capable of showing any symptoms, young aviandis suffer from severe
carrying a variety of parasites that are transmissible to infections that include gut damage, caecal injury, and bloody
humans Bl. These birds can be parasitized by a wide diarrhea 12, Capillariasis or capillariosis, on the other hand, is
variety of ecto and endoparasites, including nematodes, a disease caused by Capillaria worms in poultry. Capillaria
trematodes, cestodes, and acanthocephalans 171, species can cause significant growth depression and egg
Coccidiosis is a highly infectious protozoa disease that production losses as well as high mortality rate (31,
causes a common illness by infecting the intestines of
birds and other animals. Artemisia is an important medicinal plant used in folk

medicine by many cultures. The plant is a member of the

; Asteraceae family, which contains over 300 species
*Correspondence: T 2 ..

KauIaApSaad worldwide, including Artemisia herba-alba. The World Health

' Organization (2010) recommends artemisinin (the main active

compound of Artemisia) as a first choice for simple

antimalarial drugs. Several studies have also found that the
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compound has antibacterial and antioxidant properties 14151
Recently, several Artemisia spp. have been reported to have
new medicinal effects due to the anti-parasitic effects of
Artemisinin-based compounds. A recent study found that
ethanolic extracts of Artemisia annua (600-1000 mg/kg) and
Artemisinin (200 mg/kg) given to gerbils for five days were
safe but unable to control the nematode Haemonchus contortus
[16]. The same ethanolic extracts, however, were effective in
killing Schistosoma japonicum and Fasciola hepatica in vitro
at 0.2 g/mL and 20 g/ml 1, Furthermore, Artemisia herba-
alba could be used as an alternative to standard antihelmintic
drugs to control the infection of turkey poults with H.
gallinaruma [8l. Several studies have increased the
anticoccidian activity of Artemisia plant extracts in chickens. It
has been demonstrated that the anticoccidial activity of
Artemisia plant extracts is determined by the number of
oocysts and the type of Eimeria, rather than the broiler breed
19 As a result, the current study sought to evaluate the
efficacy of treatment with Artemisia herba-alba aqueous
extract on domestic pigeons naturally infected with
gastrointestinal parasites in Albeida city, Libya

2. MATERIALS AND METHODS

2.1. Preparation of the Artemisia herba-alba
aqueous extract

The plant material for the present study was collected from the
areas around the city of Albayda. 100 g of dried Artemisia
herba-alba leaves were soaked in 500 ml distilled water and the
mixture was shacked overnight making an aqueous extract
concentration of 20%. The extract was filtered twice and stored
at 4°C before being used.

2.2. Experimental 1

100 adult pigeons were collected from regions of the city and
they were kept in cages with adequate food and water where
provided carefully. Fresh faecal samples were collected into a
dry vial from the cloaca by gently squeezing the abdomen. The
samples were initially examined by the naked eye for the
presence of proglottid cestodes, and then direct smear
examination and the floatation method were used for detecting
helmin in the eggs and coccidian oocysts and were observed
under a light microscope at 10X and 40X [21. According to
Dranzoa et al 2, the following numerical scores were used to
represent the levels of parasite infection on birds:

No parasites observed (0); Low infection: fewer than ten
parasites observed (1); Medium infection: ten to twenty
parasites observed (2); High infection: more than twenty
parasites observed (3).

2.3. Experimental 2

The purpose of this study was to determine the anti-parasite
effect of Artemisia herba-alba aqueous extracts on infected
pigeons. Pigeons infected with both Capillaria spp. and Eimeria
spp. (40 birds). They were split into four groups: A, B, C, and
D. There were ten pigeons (n=10) in each group, with no
significant size differences between the birds. The means of
oocyst count before the treatment were used as control. The
pigeons were given the aqueous herbal extract via oral
administration once a day for three days at concentrations of
5%, 10%, 15%, and 20%, respectively. Fresh faecal samples

were collected and analyzed three days after the treatment to
assess the effect of plant aqueous extracts on the infection.

For the statistical analysis, SPSS software version 17 was used.
Using a Paired t-test, the mean value for each group was
calculated and compared before and after treatment. P-values of
less than 0.05 were deemed statistically significant.

3. RESULTS

3.1. The types of gastro-intestinal parasites and
the rate of infection

All 100 birds harbored many forms of gastro-intestinal parasites
(Raillietina, Heterakis, Capillaria, and Eimeria) (Fig. 1).

Overall, the prevalence rate of infection in the present study was
40% for Eimeria spp., and 60% for multiple infections (Tablel).

r 3 R = =
AL 4
. 5 > -

Figure 1.The gastro-intestinal parasites; A: Eimeriaoocyst, B:
Capillaria spp., C: Heterakis, D: Raillietina of domestic
pigeons in Albaida city, Libya (40 X)

Table 1. The prevalence of intestinal-parasitic infections in
different groups of domestic pigeons

Type of Parasite infected birds Pe”(i‘f/f)‘ )t age
Eimeria spp. 40 40%
Capillaria spp. and Eimeria spp. 50 50%
Heterakis spp. and Eimeria spp. 8 8%
Raillietina spp. and Eimeria spp. 2 2%

Mixed infections 60 60%

3.2. The anti-parasitic activity of Artemisia herba-
alba extracts

Examination of fecal samples from all pigeon groups for
Capillaria spp. and Eimeria spp. oocyst count per 40
microscopically fields after oral administration of 5%, 10%,
15%, and 20% aqueous extracts of Artemisia herba-alba one
time a day for 3 days revealed no significant differences in the
means of oocyst count in the different groups before the
treatment (control) (Figs. 2 and 3).
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The means of oocysts
count

T T T T
control 5% cortrol 10%

Concentration of aqueous extracts of Artemisia herba-alba
Figure 2.The antiparasitic effect of Artemisia herba-alba
extracts (5 and 10%) on infected pigeons; Control: The means
of oocyst count before the treatment

The means of oocysts
count

T T T T
control 15% cortrol 20%

Concentration of aqueous extracts of Artemisia herba-alba

Figure 3. The antiparasitic effect of Artemisia herba-alba
extracts (15and 20%) on infected pigeons; Control: The means
of oocyst count before the treatment

4. DISCUSSIONS

4.1. The types of gastro-intestinal parasites and
infection rate of domestic pigeons in Albeida
City, Libya

In the present study, the global infection prevalence was 100%,
that is every bird was positive for at least one parasite. High
parasitic infection in the present study is often due to the
constant source of infested droppings or infested intermediate
hosts like pill bugs, ants, beetles, earthworms, and snails in the
current location of the pigeons 2. In our results, Cestodes
showed a low prevalence of 2%, which could be due to the
lower number of intermediate hosts I’l. On the other hand, all
the birds examined in this study were adults, and this may also
have conferred a certain level of host immunological response
against the establishment of the Cestode. This result was lower
compared with the other studies which recorded 50% [ and
63% [241,

Nematodes constitutes an important group of poultry
helminthes, in terms of species and pathology. Species of the
genera Hetarakis, Ascardia, Capillaria, and Syngamous are
generally the most important nematodes 22, The prevalence of
Heterakis gallinarum in this study was 8%, which may be
because the infective stages of nematodes in the wet season are
hidden below soil surface ?2. Recently, a study reported that the
harsh climatic conditions may be responsible for the low
population of invertebrate hosts and might have negatively
affected the viability of oncospheres of some cestodes and the
hatching of some nematode eggs, resulting in the low infection
rate of this parasitic organism [23],

A qualitative examination of 100 pigeons in this study revealed
50 samples (50%) with Capillaria infection. Numerous studies
suggested that quantitative examination for Capillaria infection

was high during the monsoon season. The lower rate of
infection was in very cold and very hot months [26 271, This high
prevalence (50%) of Capillaria spp. infection in domestic
pigeons corresponded with studies of Qamar et al 271 and Basit
et al (28],

Coccidia are common pathogenic parasites in pigeons referred
to as coccidian [?°],

In the present study, the prevalence of Coccidia spp. infection at
100% may be due to the availability of moisture at the time of
the study. Coccidiosis usually runs without clear clinical
manifestations of acute gastroenteritis [, Reddy et al 3% has
detected that Coccidiosis affected pigeons that looked healthy
but presented with lethargy and occasional watery diarrhea.
Some researchers observed that susceptible and weakend birds
ingested large numbers of mature and sporulated oocysts;
inevitably deep immune suppression will have an important role
in the development of true coccidiosis 32331,

In the present study, high mixed parasitic infections (60%) were
recorded, and it might be due to food preference which
determines the stabilization of mixed or single infection rate of
this parasite [34],

Balicka-Ramisz and Pilarczyk [¥%1 has reported that mixed
infections in domestic pigeons with intestinal nematodes and
coccidian were 42%, while the research on urban pigeons of
urban pigeons (Columba livia, f. urbana) showed that 29.9% of
the birds were infected with protozoa Ascaridia spp. and
Capillaria spp. [,

4.2. The antiparasitic effects of Artemisia herba-
alba extracts on Capillaria spp., and Eimeria spp.
infected pigeons

Administration of Artemisia herba-alba extract to infected
pigeons was shown to be associated with the reduction of
oocyst output. The summary of statistical values obtained from
10 pigeons in each test group is shown in figures 2 and 3.

There was no significant difference in means of oocyst counts in
all groups of Capillaria spp. and Eimeria spp. infected pigeons,
after administration with 5%, 10%, 15%, and 20% aqueous
extracts of Artemisia herba-alba compared to the oocyst count
before the treatment. The few published studies on the effects of
Artemisia herba-alba on coccidial infection varied greatly in
results. With regard to the plant, some studies reported that this
variation was probably a consequence of Artemisinin
concentration caused by either different chemotypes or seasonal
variation 371, although different methods of drying can increase
Artemisinin concentration in leaves compared to freeze drying
[38] On the animal side, different results can be an outcome of
the animal type, routes of administration, experimental design
(Eimeria spp., oocyst dose, plant extraction methods, etc.), and

different susceptibility of Eimeria spp. to the treatment applied
(191,

5. CONCLUSIONS

The present study identified the overall prevalent parasite in the
domestic pigeons (Columba livia) in Albeida City, Libya was
Eimeria spp. infection with (50%) Capillaria spp. infection
prevalence. Moreover our findings suggest that further research
into the anti-parasitic effect of Artemisia herba alba extract in
the domestic pigeons is needed.
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Abstract

Plants, whether leaves, fruits or bark, are characterized by an enormous number of organic compounds that can be used to
form complexes with heavy and toxic elements that polluting the environment as these plant extracts are environmentally
friendly compounds. In this paper, extracts from plants and the fruits like cloves, cinnamon bark, beet fruits, carrots,
oranges, mint leaves, basil, Maringa, red cabbage, and sage have been performed. These extracts have shown different
capabilities to precipitate many heavy ions dissolved in water, such as copper, cadmium, nickel, silver, lead, iron,
chromium, calcium, zinc and manganese. Precipitation of heavy elements in their solutions. This could be applied to
wastewater and water accompanied with oil and industrial waste water. Showing a high ability to precipitate these ions and
follow the treatment process in all of its cases using a spectrophotometer.

Keywords: organic compounds; fruits; heavy metals; Elwahate Jalu-Libya.

Hydrothermal carbonization (HTC) at different conditions used
for the distribution and risk as well as leaching toxicity of heavy
metals in textile sludge . Remove heavy metals by bio-

1. INTRODUCTION

The present research, deals with organic compounds that can be

form complexes with heavy and toxic elements that polluting
the environment as these plant extracts are environmentally
friendly compounds. Complementary insights regarding heavy
metal behavior and phyto-availability in soils and sediments
have been proposed by selective single extraction procedures ™1,
One of the prime challenges to the present world is the removal
of organic dyes from wastewater by innovative -effluent
treatment plant, which can truly clean the wastewater without
leaving any fragments of dye species and not generating
secondary waste . The naturally available carbohydrate
polymeric biodegradable adsorbent of wheat flour (WF) for the
encapsulation of cationic Rhodamine B (RB) dye with high
sensitivity and selectivity, was investigated 1. Using the natural
clay (Sale-Morocco) for adsorption of heavy metals (Cu, Co, Ni
and Pb) as a potential adsorbent in the treatment synthetic
wastewater ¥l Using wastewater treatment by micro-plastics
pollution in aquatic ecosystems is of great concern; however,
systemic investigations are still lacking in freshwater wetland
systems B,

* Correspondence :Hamdy AB. Matter
hamdy.matter@gmail.com

mineralization method in river sediments by the Bacillus
subtilis. Optimal content of Bacillus subtilis powder and
organophosphate monoester was 20 g and 0.2 mol in 1L of
bacterial solution, respectively ). An innovative strategy based
on the gelation process of Sodium Alginate (SA) was proposed
for synchronous treatment of composite pollutants . A
drinking water treatment residual (DWTR)-based granule
(DBG) substrate was developed herein by pyrolyzing and
granulating the DWTR with bentonite and corncob ! Heavy
metals (Cu, Pb, Zn, Ni, Cr, and Cd) were removed from sludge
via joint treatment with ethylene diamine tetra acetic acid
(EDTA) and three organic acids (citric acid, glutamic acid, or
aspartic acid) at optimal EDTA-acid concentration ratios of 1:1,
1:2 and 2:1, respectively 1,

2. METHODS

2.1. Chemicals and Used equipment’s

100 beakers of 100 ml capacity - filter papers - funnels -
cylinder tester - cup - conical flasks — spectrophotometer
(Jenway 6300 spectrophotometer) - sensitive balance - standard
100 ml beakers
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2.2. Preparation of solutions

100 ml of solution of 0.1 molar are prepared from the following
materials:1/ Cu SO4,5H,0 (2.4968g), 2/ Ca (NOsj),. 4H,0
(2.6313g), 3/ AgNO; (1.9687g), 4/ NiCl,.6H,0 (2.7371g), 5/Fe
S0,.7H,0 (2.27g) 6/ Cr (NOs3);.9H,O (4.006g), 7/ Cd
(NO3)3.4H,0 (3.0848g), 8/ (CH;COO),Pb 3H,0 (3.7933g), 9/
ZnS0,.7H,0 (1.815g) and 10/ Mn SO,. H,0 (1.9602g)

2.3. Preparation of plant extracts

In 100 ml distilled water boil 5g of the leaves of some plants or
fruits, such as Cloves, Cinnamon, Sage, Mint, Maringa,
Carrots, Cabbage, Beets, Orange , and Basil, for three
minutes, about 100 ml of their extractions and juices with
distilled water are filtered.

2.4. The method of work

The absorbance of each of the ion solutions and the extracts is
measured separately, then about 10 ml of each type of plant
extract is added to 10 ml of the solutions of heavy elements and
left for 24 hours.

The application to treatment the wastewater, water accompanied
with oil and battery waste water by difference weight method
(add 10 ml of extract to 10ml of 0.1M of heavy metal ions and
weight the precipitate then add10 ml of extract to 10ml of 0.1M
of heavy metal ions and 10 ml of waste water. Calculating the
difference between two weights, gives the total heavy metals
precipitate in wastewater and compare the data with direct
method of precipitation of heavy metals by extractions directly.

(Table 1).

Table 1. The measurements of milligram weight of precipitate
and metal ion solutions precipitation the different samples from
1/wastewater, 2/water accompanied with oil and 3/battery

wastewater

extraction only 1mg 2mg 3mg
Cloves 37 346 60
Cinnamon 29 509 143
Sage 9 355 60
Mint 77 369 96
Maringa 20 290 60
Carrots 54 338 76
Cabbage 25 358 159
Beets 51 380 66
Orange 36 350 48
Basil 52 370 20

3. RESULTS

A 0.1 mol of copper sulfate solution was treated by plant
extracts of clove, cinnamon, sage, mint, Maringa, carrot,
cabbage, beet, orange and basil (Fig. 1). These extracts showed
different abilities to precipitate many heavy ions dissolved in
water from copper in varying levels, and the largest precipitate
of copper was the extract of carrots, then basil and sage, due to
its may be formed a complex with copper ion precipitate as
shown in figure 1 which shows that there are three higher

weight precipitate of copper complexes which may be formed
with Carrots, Basil and Sage.

Cu2+ mg ppt
200 -
150 - m Cu2+ mg ppt
100 -
50 -
0 -

Figure 1. Shows the weight precipitate in milligrams of copper
complexes which may be formed by adding 10 ml of extract to
10 ml of 0.1M Cu SO,4.5H,0.

A 0.1 mol of calcium nitrate Ca (NO3),. 4H,0. solution was
treated by plant extracts of clove, cinnamon, sage, mint,
Maringa, carrot, cabbage, beet, orange and basil (Fig.2). These
extracts showed different abilities to precipitate many heavy
ions dissolved in water from copper in varying levels, and the
largest precipitate of Calcium was the extract of clove, and sage,
due to its may be formed a complex with Calcium ion
precipitate as shown in figure 1, which shows that there are two
higher weight precipitate of Calcium complexes which may be
formed with Cloves and Sage.

A 0.1 mol of silver nitrate AgNO; solution was treated by plant
extracts of clove, cinnamon, sage, mint, Maringa, carrot,
cabbage, beet, orange and basil (Fig. 3). These extracts showed
different abilities to precipitate many heavy ions dissolved in
water from copper in varying levels, and the largest precipitate
of silver was the extract of clove, cabbage, orange and basil, due
to its may be formed a complex with silver ion precipitate as
shown in figure 3, which shows that there are four higher
weight precipitate of silver complexes which may be formed
with Cloves, Cabbage, Orange and Basil.

Ca2+ mg ppt
200
150 m Ca2+ mg
100 ppt
50
0
c>°,§%‘°° q’%ﬁi&&g&%ﬁ&i§°§%§
Q\

Figure 2. Shows the weight precipitate in milligrams of
Calcium complexes which may be formed by adding 10 ml of
extract to 10 ml of 0.1M Ca (NOs),. 4H,0.
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Ag+ mg ppt

250
200 -
150 -
100 -

B Ag+ mg ppt

Figure 3. Shows the weight precipitate in milligrams of silver
complexes which may be formed by adding 10 ml of extract to
10 ml of 0.1M AgNO:..

A 0.1 mol of nickel chloride NiCl,.6H,0. solution was treated
by plant extracts of clove, cinnamon, sage, mint, maringa,
carrot, cabbage, beet, orange and basil (Fig. 4). These extracts
showed different abilities to precipitate many heavy ions
dissolved in water from copper in varying levels, and the largest
precipitate of nickel was the extract of clove, sage, and mint,
due to its may be formed a complex with nickel ion precipitate
as shown in figure 4, which shows that there are three higher
weight precipitate of Nickel complexes which may be formed
with Cloves, Sage and Mint.

A 0.1 mol of ferrous sulphate Fe SO,.7H,0. solution was
treated by plant extracts of clove, cinnamon, sage, mint,
Maringa, carrot, cabbage, beet, orange and basil (Fig. 5). These
extracts showed different abilities to precipitate many heavy
ions dissolved in water from copper in varying levels, and the
largest precipitate of ferrous was the extract of clove, cinnamon,
sage, mint, carrot, cabbage, beet, and basil. due to its may be
formed a complex with ferrous ion precipitate as shown in
figure 5, which shows that there are eight higher weight
precipitate of Ferrous complexes which may be formed with
Cloves, Cinnamon, Sage, Mint, Carrots, Cabbage, Beets and
Basil.

Fe2+ mg ppt
200 1 B Fe2+ mg ppt
150 +
100 -
50 ~
0 -
oS %&@g&f@%@%@i@%@

Ni+2 mg ppt
150 ~
100 - m Ni+2 mg ppt
50 -
0 .
D
&0 rb,QOQJ &\ Qqéb 0\% ‘b'%@ é}'% QQOG ‘b'%\
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Figure 4. Shows the weight precipitate in milligrams of Nickel
complexes which may be formed by adding 10 ml of extract to

Figure 5. Shows the weight precipitate in milligrams of Ferrous
complexes which may be formed by adding 10 ml of extract to
10 ml of 0.1M Fe SO,4.7H,0.

A 0.1 mol of chromium nitrate Cr (NO3)3.9H,0. solution was
treated by plant extracts of clove, cinnamon, sage, mint,
Maringa, carrot, cabbage, beet, orange and basil (Fig. 6). These
extracts showed different abilities to precipitate many heavy
ions dissolved in water from chromium ion in varying levels,
and the largest precipitate of chromium was the extract of clove,
sage, and mint, due to its may be formed a complex with
chromium ion precipitate as shown in figure 6, which shows
that there are three higher weight precipitate of Chromium
complexes which may be formed with Cloves, Sage and Mint.

200 Cr3+ mg ppt
150
100 = Cr3+ mg ppt
50
O [72] (2] : (2]
- — (<} e
c5§s2Ecite
o O o

Figure 6. Shows the weight precipitate in milligrams of
Chromium complexes which may be formed by adding 10 ml of
extract to 10 ml of 0.1M Cr (NO3)3.9H,0.

A 0.1 mol of cadmium nitrate Cd (NO3);.4H,0. solution was
treated by plant extracts of clove, cinnamon, sage, mint,
maringa, carrot, cabbage, beet, orange and basil (Fig. 7). These
extracts showed different abilities to precipitate many heavy
ions dissolved in water from cadmium ion in varying levels, and
the largest precipitate of cadmium was the extract of clove,
sage, and mint, due to its may be formed a complex with
cadmium ion precipitate as same as chromium as shown in
figure 7, which shows that there are three higher weight
precipitate of Cadmium complexes which may be formed with
Cloves, Sage and Mint.

©2021 Unuiversity of Benghazi. All rights reserved. ISSN:Online 2790-1637, Print 2790-1629; National Library of Libya, Legal number : 154/2018



SJUOB (2021) 34 (2) Applied Sciences: 193 — 200

Matter and Ayad.

Cd3+ mg ppt
150
100
m Cd3+ mg ppt
50
0
& O @ xS L A
OQ & %&’o @\ 0@@%@60&@&’0 Q’%‘E’
¢S T

Figure 7. Shows the weight precipitate in milligrams of
Cadmium complexes which may be formed by adding 10 ml of
extract to 10 ml of 0.1M Cd (NO3)3.4H,0.

A 0.1 mol of lead acetate CH;COO),Pb 3H,0.solution was
treated by plant extracts of clove, cinnamon, sage, mint,
maringa, carrot, cabbage, beet, orange and basil (Fig. 8). These
extracts showed different abilities to precipitate many heavy
ions dissolved in water from lead in varying levels, and the
largest precipitate of lead was the extract of clove, sage, carrot,
cabbage, beet, and orange, due to its may be formed a complex
with lead ion precipitate as shown in figure 8, which shows that
there are seven higher weight precipitate of Lead complexes
which may be formed with Cloves, Sage, Mint, Maringa,
Carrots, Cabbage, Beets and Orange.

Pb2+ mg ppt
250 ® Ph2+ mg ppt

200 -
150 -
100 -
50 -
0 .

X @D & & 1O & XN

SIS

Figure 8. Shows the weight precipitate in milligrams of Lead
complexes which may be formed by adding 10 ml of extract to
10 ml of 0.1M (CH3;COO0),Pb 3H,0.

A 0.1 mol of zinc sulphate ZnSO,. 7H,0.solution was treated
by plant extracts of clove, cinnamon, sage, mint, Maringa,
carrot, cabbage, beet, orange and basil (Fig.9). These extracts
showed different abilities to precipitate many heavy ions
dissolved in water from zinc in varying levels, and the largest
precipitate of zinc was the extract of clove, carrot, beet, and
basil, due to its may be formed a complex with zinc ion
precipitate as shown in figure 9, which shows that there are five
higher weight precipitate of Zinc complexes which may be
formed with Cloves, Cinnamon, Carrots, Beets and Basil.

200 Zn2+ mg ppt
150
100 m Zn2+ mg ppt
50
0 :
[ 7o = @© 0N [%] —
SELEBEE88827
8 w2259 8 8m
o S S8 &
= O

Figure 9. Shows the weight precipitate in milligrams of Zinc
complexes which may be formed by adding 10 ml of extract to
10 ml of 0.1M ZnS0,.7H,0.

A 0.1 mol of manganese sulphate Mn SO,. H,O. solution was
treated by plant extracts of clove, cinnamon, sage, mint,
Maringa, carrot, cabbage, beet, orange and basil (Fig. 10).
These extracts showed different abilities to precipitate many
heavy ions dissolved in water from manganese in varying
levels, and the largest precipitate of manganese was the extract
of clove, cinnamon, and sage, due to its may be formed a
complex with manganese ion precipitate as shown in figure 10,
which shows that there are three higher weight precipitate of
Manganese complexes which may be formed with Cloves,
Cinnamon and Sage.

60 - Mn2+ mg ppt
50 -
40 -
30 -
20 - ® Mn2+ mg ppt
10 -
O_
N % O O &N
‘?o D QQO q,% é}' QQO ‘b'%\
S I P RFF R
Qo&\ @‘T’ O e Q)

Figure 10. Shows the weight precipitate in milligrams of
Manganese complexes which may be formed by adding 10 ml
of extract to 10 ml of 0.1M Mn SO,. H,0.

4. DISCUSSION

Waste water contain many of heavy metal ions dissolved in
water It is toxic and dangerous to humans, animals and plants,
so it must be precipitate of by treating it with cheap and
available materials in the surrounding environment, such as the
following plant extracts clove, cinnamon, sage, mint, Maringa,
carrot, cabbage, beet, orange and basil. Those extracts showed
varying abilities in precipitating and treating those heavy ions
such as cloves and cinnamon as show in (Figs. 11, 12). By
difference weight method and direct weight method. Figure 11
explains the ability of differences of the extractions to
precipitate the heavy metal ions in waste water and the highest
extraction is Cloves using the difference weight method. Figure
12 explains the ability of differences of the extractions to
precipitate the heavy metal ions in wastewater and the highest
extraction is Mint using the direct weight method.
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wastewater mg ppt

150

100 H wastewater

Figure 11. Shows the weight of metal ions precipitate in
milligrams of wastewater with natural extractions by difference
weight method.

wastewater +extraction mg ppt
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80 +extraction mg
60 ppt
40
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Figure 12. Shows the weight of metal ions precipitate in
milligrams of wastewater with natural extractions by direct
weight method.

water accompanied with oil contain many of heavy metal ions
dissolved in water It is toxic and dangerous to humans, animals
and plants, so it must be precipitate of by treating it with cheap
and available materials in the surrounding environment, such as
the following plant extracts clove, cinnamon, sage, mint,
Maringa, carrot, cabbage, beet, orange and basil. Those extracts
showed varying abilities in precipitating and treating those
heavy ions such as cloves and sage as show in (Figs. 13, 14). By
difference weight method and direct weight method. It is noted
that the water accompanied with oil contains huge amounts of
heavy metal ions, which makes it very dangerous to the
environment. Which is approximately four times the ions
present in waste water. Figure 13 explains the ability of
differences of the extractions to precipitate the heavy metal ions
in water accompanied with oil and the highest extraction is Sage
using the difference weight method. Figure 14, explains the
ability of differences of the extractions to precipitate the heavy
metal ions in water accompanied with oil and the highest
extraction is Cinnamon using the direct weight method.

Water associated with oil mg ppt
500 -
m Water associated
400 - with oil mg ppt
300 -
200 -
100 -
O - .
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Figure 13. Shows the weight of metal ions precipitate in
milligrams of water accompanied with oil with natural
extractions by difference weight method.
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Figure 14. Shows the weight of metal ions precipitate in
milligrams of water accompanied with oil with natural
extractions by direct weight method.

Batteries water, when discharged and thrown into waste water,
contains many heavy metal ions, the most dangerous and most
dangerous of which are lead ions. Treating these ions with plant
extracts showed a superior ability to precipitate these ions,
making it a quick, cheap and highly efficient solution in treating
heavy ions in all types of water, especially battery water (Figs.
15, 16). By difference weight method and direct weight method,
Figure 15, explains the ability of differences of the extractions
to precipitate the heavy metal ions in water accompanied with
oil and the highest extraction is Carrots using the difference
weight method. Figure 16 explain the ability of differences of
the extractions to precipitate the heavy metal ions in water
accompanied with oil and the highest extraction is Red Cabbage
using the direct weight method.

In this part of the paper, each of the ten extracts was studied
with the ions of the ten heavy metals under study, and the
efficiency and ability of each extract to precipitate ions were
studied, and the deposition efficiency was confirmed by
measuring the high wavelength of the filter (Figs. 17-26).
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Figure 15. Shows the weight of metal ions precipitate in
milligrams of battery wastewater with natural extractions by
difference weight method.

The sedimentation efficiency of the extracts is high at these
ions. Figure 17 explains the weight in milligrams of precipitate
of heavy metals with the Cloves and the high metal ions
precipitated are Ag®, Cr*" and Pb®. The constant A may Of
filtrate indicate that there are not metal ions or complexes in
solution.  Figure 18 explains the weight in milligrams of
precipitate of heavy metals with the Cinnamon and the high
metal ions precipitated are Ag®, Fe?*, Cr** Cd®* and Zn?*. The
constant A ., Of filtrate indicate that there are not metal ions or
complexes in solution. Figure 19 explains the weight in
milligrams of precipitate of heavy metals with the Sage and the
high metal ions precipitated are Ca?*, Fe?*, Cr®* Cd** and Mn?*.
The constant A ., Of filtrate indicate that there are not metal
ions or complexes in solution. Figure 20 explains the weight in
milligrams of precipitate of heavy metals with the Mint and the
high metal ions precipitated are Ni®*, Fe?*, Cr®* Cd* and Pb®".
The constant A, Of filtrate indicate that there are not metal
ions or complexes in solution. Figure 21 explains the weight in
milligrams of precipitate of heavy metals with the Maringa and
the high metal ions precipitated are Ag*, Fe*" and Pb*". The
constant A . Of filtrate indicate that there are not metal ions or
complexes in solution. Figure 22 explains the weight in
milligrams of precipitate of heavy metals with the Carrots and
the high metal ions precipitated are Cu?*, Fe?* and Pb*. The
constant A ., Of filtrate indicate that there are not metal ions or
complexes in solution. Figure 23 explains the weight in
milligrams of precipitate of heavy metals with the Red Cabbage
and the high metal ions precipitated are Ag*, Fe?* and Pb?*. The
constant A ., Of filtrate indicate that there are not metal ions or
complexes in solution. Figure 24 explains the weight in
milligrams of precipitate of heavy metals with the Beets and the
high metal ions precipitated are Fe®*, Zn*" and Pb*. The
constant A . Of filtrate indicate that there are not metal ions or
complexes in solution. Figure 25 explains the weight in
milligrams of precipitate of heavy metals with the Orange and
the high metal ions precipitated are Ag*and Pb?". The constant
A max Of filtrate indicate that there are not metal ions or
complexes in solution. Figure 26 explains the weight in
milligrams of precipitate of heavy metals with the Beets and the
high metal ions precipitated are Fe?*, Ag" and zZn*". The
constant A . Of filtrate indicate that there are not metal ions or
complexes in solution.

Battery waste water+ Extraction mg ppt
200 -
150 A = Battery
waste
100 - water+
Extraction
50 -
0 - .
s IR SRS
&L Q’Q ab?o &QQO Q (b"o &L QQO ‘bg
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Figure 16. Shows the weight of metal ions precipitate in
milligrams of battery wastewater with natural extractions by
direct weight method.
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Figure 17. Shows the weight of metal ions precipitate in
milligrams with Cloves and corresponding maximum
wavelength A . Of filtrate.
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Figure 18. Shows the weight of metal ions precipitate in
milligrams with Cinnamon and corresponding maximum
wavelength A . Of filtrate.
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Figure 19. Show the weight of metal ions precipitate in

milligrams with Sage and corresponding maximum wavelength
A max, O filtrate.
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Figure 20. Shows the weight of metal ions precipitate in
milligrams with Mint and corresponding maximum wavelength
A max, OF filtrate.
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Figure 21. Shows the weight of metal ions precipitate in
milligrams with Maringa and corresponding maximum
wavelength A . Of filtrate.
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Figure 22. Shows the weight of metal ions precipitate in
milligrams with Carrots and corresponding maximum
wavelength A . Of filtrate.
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Figure 23. Shows the weight of metal ions precipitate in
milligrams with Red Cabbage and corresponding maximum
wavelength A . Of filtrate.
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Figure 24. Shows the weight of metal ions precipitate in
milligrams with Beets and corresponding maximum wavelength
A max, Of filtrate.
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Figure 25. Shows the weight of metal ions precipitate in
milligrams with Orange and corresponding maximum
wavelength A . Of filtrate.
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Figure 26. Shows the weight of metal ions precipitate in
milligrams with Basil and corresponding maximum wavelength
A max, OF filtrate.

5. CONCLUSIONS

There are Many organic compounds, from plants, could be used
as ligands to chelate the heavy metal ions, this study used ten of
natural product extraction as Cloves, Cinnamon, Sage, Mint,
Maringa, Carrots, Cabbage, Beets, Orange and Basil to study
the treatment of ten metal ions as Cu*", Ca*", Ag®, Ni*', Fe*,
cr¥, cd®, Pb?*, Zn?* and Mn?*. Then calculating the weight of
precipitates and maximum wavelength of filtrate compare the
maximum wavelength of metal ions and extractions, the
constant A . Values indicate that the quality of precipitation
and used these extractions to treatment of waste water, water
accompanied with oil and battery waste water.
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Abstract

Urinary tract infection (UTI) is one of the most common diseases caused by bacteria during pregnancy, and it can create
serious consequences for both the fetus and the mother, necessitating early detection and prevention of problems. The study
aimed to isolate and identify urinary tract infections bacteria among pregnant women at the Benghazi Medical Centre.
Initially, a sectional descriptive design was used on 200 pregnant women who attended the Obstetrics and Gynecology
Clinic at the Benghazi Medical Centre from June 2018 to October 2018. A purposive sample was employed to collect data
utilizing a structured interviewing questionnaire and laboratory test records. Bacterial infection during pregnancy was more
frequent within the age range of 25 to 35 years with 25 out of 44 patients (56.8%). The second trimester of pregnancy was
the time period most related to the infection with 23 patients (52.3%). The results also showed that housewives were more
susceptible to the infection (28 patients; 63.6%). Several varieties of bacteria were related to UTIs during pregnancy
including Escherichia coli (56.8%), which was the most frequently isolated pathogen followed by S. aureus (25%),
Enterococcus (9.1%), Klebsiella (6.8%) and Staphylococcus saprophyticus (2.3%). Antibiotic sensitivity revealed that the
response to antibiotics was variable; most of the isolated pathogens were sensitive to the tested antibiotics specifically to
ciprofloxacin and levofloxacin. The isolated bacteria that were sensitive to all the used antibiotics included Escherichia coli
and S. saprophyticus. Antibiotic resistance was increasingly seen in amoxicillin, azithromycin, and erythromycin. To avoid
UTIs during pregnancy and the complications of infection, which could lead to fetal loss, all pregnant women should be
routinely screened for UTIs with urine culture and treated with the appropriate antibiotics as needed as well as reducing the
risk of developing a urinary tract infection by increasing the level of cultural awareness. Women confront double dangers
with UTIs; the danger of the disease and the risk of anti-microbial treatment. Pre-natal connection to the baby is highlight
when preparing to make this choice, weighing both the shorter-term risks from UTIs and the longer-term dangers from
anti-microbial use, particularly the chance of AMR.
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1. INTRODUCTION

Urinary tract infections (UTIs) are bacterial illnesses that affect
people more frequently and are caused by bacteria known as
uropathogenic. UTIs are considered a common health problem
during pregnancy all over the world, particularly in developing
countriest™. Due to the load of the gravid uterus on the ureters,
which causes urine flow stagnation, pregnancy is regarded as
one of the predisposing reasons for increasing the risk of urinary
tract infection in addition to urethral dilatation which occurs in
90% of pregnant women at 6 and 22-24 weeks gestation.
Hormonal and immunological responses during normal
pregnancy, sexual activity, age and the presence of
genitourinary defects increase the prevalence of UTIS [23],
Enterobacteriaceae, particularly Escherichia coli and Klebsiella
pneumoniae are the most common bacteria that cause urinary
tract infections. E. coli is considered the main organism to infect
the community with 80% of infections in the urinary tract.
These micro-organisms increase risks for pregnant women such
as premature labour as well as spontaneous abortion which
requires firm vigilance because of its great prevalencel*4l. The
frequency of UTlIs in pregnancy is strongly linked to women's
socioeconomic position, as well as predisposing factors such as
previous UTIs, diabetes mellitus, and urinary system structural
anomalies. Among the pathogenic agents, E. coli is the most
common cause of UTIs, followed by Enterobacter and
Klebsiella. Inflammation of the bladder and pyelonephritis are
caused by enterococci and Proteus species. Candida species are
a major cause of fungal UTIs, mainly in immune-compromised
patients and in patients with catheters for a long period®l.
Penicillin, amoxicillin, cefotaxime, norflaoacin, and cefoxitin
are the most important and competent antibiotics for the cure
and inhibition of the majority of UTI bacterial®l. Urinary tract
infections are responsible for the mortality of approximately
150 million annually, worldwidel®"#l, Therefore, women during
pregnancy should be evaluated for predisposing factors and
assessed for the causative organism and markers of infection
throughout their regular scheduled follow-ups. The examination
of urine for the presence of bacteria and the appropriate
antibiotic treatment should be determined for maternal and fetal
health safety. The sensitivity to the drugs should be taken into
consideration with any adverse reactions related to pregnancy!®!
UTlIs are a preventable condition that might be simply limited
by providing health education to pregnant women about the
disease's aetiology, its nature, the predisposing factors, and
characteristics of high-risk women, as well as preventive
strategies™™ The gold standard for diagnosing UTIs is urine
culture and sensitivity. Preterm delivery, intrauterine
development retardation, low birth weight, maternal
hypertension, pre-eclampsia, and anaemia are all linked to
asymptomatic bacteriuria in pregnancy if not treated. Acute
pyelonephritis can lead to maternal sepsis. Recurrent UTIs in
pregnancy require prophylactic antibiotic treatment!*}-

2. MATERIALS AND METHODS

Samples collection to investigate the bacterial UTIs was carried
out from the 1%t of June 2018 to the end of October 2018. The
study sample population consisted of 200 preghant women who
attended the antenatal clinic at Benghazi Medical Center with
the inclusion criteria; pregnant women at all trimesters of
pregnancy with and without symptoms of urinary tract infection
(UTI). Verbal informed consent was obtained from each woman
before the commencement of the research. Socio-demographic

data such as age, occupation and duration of gestation were
obtained from the pregnant women using standard
questionnaires. Early morning clean-catch midstream urine was
collected from each pregnant woman into a wide-mouthed
sterile screw-capped container. With a calibrated micro-loop,
10pl of urine was cultured onto blood agar, MacConkey agar
and Cysteine lactose electrolyte -deficient (CLED) (Wilson,
2004) plates. After overnight incubation at 37 °C, colony counts
yielding bacterial growth of =105 CFU/ml were taken as being
significant in both symptomatic and asymptomatic pregnant
women. The centrifuged urine deposit was examined
microscopically at high magnification for pus cells, red blood
cells, epithelial cells, casts, crystals, yeast-like cells. Pus cells 8-
10 /HPF were also considered significant for infection
(Simerville, 2005). Antibiotic susceptibility to the isolated
species was performed using Kirby-Bauer Disk Diffusion
Susceptibility Test and using the following antibiotics:
Amikacin (AK), Augmentin (AUG), Nitrofurantoin (F),
Levofloxacin (LEV), Ciprofloxacin (CIP). Trimethoprim-
sulfamethoxazole (SXT), Nalidixic acid (NA), Erythromycin
(E), and Azithromycin (AZM).

3. RESULTS

Two hundred urine samples were collected and analyzed
during the study period (from the 1 of June 2018 to the end of
October 2018). Prevalence of UTlIs in the study population of
pregnant women was at 22% positive out of 200 pregnant
women, (n= 44 women) 78% (n=156 women) were negative
for UTIs.

Bacterial profile of UTIs associated with pregnancy

The results showed that 25 UTI cases out of 44 had Escherichia
coli, which was the most predominant pathogen isolated
(56.8%) followed by S. aureus (25%), Enterococcus (9.1%),
Klebsiella (6.8%) and Staphylococcus saprophyticus (2.3%)
table (1).

Table 1. Frequency of UTI-associated microbial agents

Number of
Isolated pathogens infection Percentage
cases
Escherichia coli 25 56.8%
Staphylococcus aureus 11 25%
Enterococcus 4 9.1%
Klebsiella 3 6.8%
Staphylococcus saprophyticus 1 2.3%
Total isolates 44

The frequency of UT1 according to the age

The bacterial infection investigation and bacterial pathogenicity
distribution according to the patients' age group showed that
patients within the age of 25-35years had the highest incidence
of infection (n=25) (20.66%) with a total infection percentage
of (56.8%). The next age group in order of highest incidence of
infection was the < 25 years group (n= 11) (23.4%) with a total
infection percentage of (25%), while the lowest frequency was
in the above 35 years age group (n= 8) (32.0%) with a total
infection percentage of (18.2%), table (2).
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Table 2. The frequency of UTI according to the age

*p-value =0.06
Age Number of ~ Number of positive Total of
group samples samples Prevalence
<25 47 11 (23.4%) 25 %
25 - 121 25 (20.66%) 56.8%
35
>35 32 8 (32.0%) 18.2%
Total 200 44 22%

Distribution of the UTlIs according to pregnancy trimesters

The results showed a high incidence of bacterial infection
during the second and the third trimester, with 23 patients
(31.0%) and 13 patients (27.65%) respectively. Infection during
the first trimester was low with 8 patients (10.1%). The
comparison between the three trimesters showed that infection
was higher in the second trimester (52.3%) compared to the
third trimester (29.5 %) and the first trimester (18.2%), table

@3).

Table 3. Distribution of the UTIs according to *p-value=0.059

Distribution of UTIs among pregnant women according to
occupation

The bacterial infection investigation of pregnant women showed
that housewives had the highest rate of infection (n= 28)
(27.7%), whereas just 16 (16.2%) of employed women in the
study had urinary tract infections. The total infection percentage
showed (63.6%) of the women were housewives and (n=16)
(36.4%) were employed, table (4).

Table 4. Distribution of UTIs among pregnant women
according to occupation

*p-value =0.048

Occupation Number of Number Vel
sample Prevalence

Housewife 101 28 (27.7%) 63.6%

Employee 99 16 (16.2%) 36.4%

Total 200 44 22%

Number

Sensitivity of the isolated pathogen to the antibiotics
In the current study, antibiotic sensitivity tests were carried out
for the recovered bacteria isolated from UTI cases. The outcome

of the sensitivity tests were shown in table (5). The study revealed
that ciprofloxacin, nitrofurantoin and levofloxacin were sensitive
frequency (95.5%, 77.2% and 63.6%) respectively, and are the
most useful antibiotics for the treatment of UTIs followed by

. Total
Trimesters sar(r)1fple Number Prevalence
First trimester 79 8 (10.1%) 18.2%

Second trimester 74 23 (31.0%) 52.3%
Third trimester 47 13 (27.65%) 295 %
Total 200 44 22%

trimethoprim-sulfamethoxazole, amikacin and nalidixic acid and

sensitive frequency (61.4%, 52.2% and 47.7% respectively).

were able to inhibit the most commonly isolated UTI pathogens

On the other hand, amoxicillin, azithromycin and erythromycin, commonly used antibiotics, were poorly effective against the majority

of pathogens isolated in the current study with a resistance rate of

40.9%, 18.1% and 15.9% respectively.

Table 5. Sensitivity of the isolated pathogen to the antibiotics *p-value =0.045

Isolated No of Antimicrobial Agent

bacteria isolates CIP E LEV AN SXT AK F AZM AMC
E. coli 25 100% 0% 76% 68% 76% 64% 60% 16% 36%
S. aureus 11 91% 64% 91% 18% 36% 18% 72.7% 9% 36%
Klebsiella 3 100% 0| 66.6% 33% 67% 100% 33% 0 33%
Enterococcus 4 75% 0 75% 25% 25% 50% 75% 50% 75%
S. saprophyticus 1 100% 0 0 0 100% 0 100%  100%  100%

4. DISCUSSION

Two hundred urine samples were collected and analyzed during
the study period. The study indicated that the incidence of
urinary tract infection was 22% among the population of the
study (n=44 pregnant women) who were followed up in the
antenatal care clinic. This high percentage was found to be
consistent with earlier research in underdeveloped nations 8
%and 7.7%, respectively. ' It was 30% in a study in Yemen
(131 28.5% in a Pakistani study [ and between 22-28.8% in
several studies in Egypt!®.This high incidence highlights the
size of the problem which necessitates rapid intervention

especially as UTIs are incriminated in various adverse outcomes
of pregnancy. The prevalence of infection in relation to age is
also shown in table 1; individuals of the age group 25-35 years
had the highest incidence of infection with 25 patients (56.8%).
Followed by the under 25 age group with 11(25%), while the
lowest frequency of infection was in the over 35 years age
group with 8 (18.2%). In addition, most of the pregnant women
were between 25 to 35 years. This was to be expected because it
is a suitable and ideal age for childbearing. This result correlates
with previous findings!*®l. However, the aforementioned age
groups having the highest incidence of infection were also
observed in previous studies!'”18. This could be because many
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women in this age bracket are likely to have had several
children prior to the current pregnancy and it has been reported
that multiparty is a risk factor for acquiring bacteriuria in
pregnancy. Sexual activity and certain contraceptive methods
are also said to increase the risk and women are mostly sexually
active at this age[*°l.

There was a higher rate of infection in the second trimester
(52.3%) compared to the third trimester (29.5 %) and the first
trimester (18.2%). The results of the current study do not agree
with a previous study!™. However, it does agree with another
study, which reported a higher prevalence of urinary tract
infections in the second trimester compared to the third
trimester 2%, A scientific explanation of the increased risk of
UTlIs in the second trimester of pregnancy is because the risk of
acquiring bacteriuria during pregnancy was highest between
weeks 9 and 17 and that week 16 was the best time for
screening so treatment at that time would provide the highest
number of bacteriuria-free gestational weeks. In this study,
more than half (63.6%) of the women were housewives. This is
expected because during working hours women do not find the
chance to visit the antenatal clinic. This result is congruent with
the results of study done by Lamadah and Elsabal?!,
Additionally, more than a quarter (36.4%) of the positive
culture patients were employed. Working women may not have
the opportunity to drink enough water or urinate regularly
during working hours.

According to these findings, the pathogens of 156 samples had
no growth. 44 samples were positive for urinary pathogens.
Among the significant isolates, E. coli had the highest
percentage of isolation (56.8%), followed by S. aureus (25%)
while the lowest was S. saprophytic (2.3%). These results may
be attributed to rising urine pH in pregnancy to a range suitable
for the growth of E. coli. Glycosuria gets advanced due to
diminished reabsorption by the collecting loop and tubule of
Henle. About 5% of the filtered glucose leaks proximal
complicated tubular reabsorption [, These results are
supported by findings of other studies results which found that
S. aureus was the second most prevalent organism following E.
coli [2232425 E_ coli has been well documented as the most
common traditional causative agent of UTlIs in different studies
resultst?6:27.28.29.301 - Meanwhile, S. aureus infection was more
prevalent among asymptomatic pregnant women in another
study 3. The antibiotic sensitivity studies conducted on the
isolated UTI causative bacterial agent during the current study
revealed that ciprofloxacin, nitrofurantoin and levofloxacin
sensitive frequency (95.5%, 77.2% and 63.6% respectively) are
the most useful antibiotics for the treatment of UTI followed by
trimethoprim-sulfamethoxazol, amikacin and nalidixic acid
sensitive frequency (61.4%, 52.2% and 47.7% respectively). On
the other hand, amoxicillin, azithromycin and erythromycin
were poorly effective against the majority of the organisms
isolated in this study with a resistance rate of 40.9%, 18.1% and
15.9% respectively. This differs from the studies and findings in
studies related to Caucasian women where ampicillin remain the
most useful antimicrobial agent 11 and the findings of another
study [¥2of patients in the Military Hospital, Jos, Nigeria where
the isolates were highly susceptible to nitrofurantoin. The
efficacy of ciprofloxacin and levofloxacin as reported in the
current study could be attributed to the fact that these drugs are
relatively expensive when compared to most antibiotics
frequently used. This likely limited their availability and
indiscriminate usage, rendering the organisms vulnerable to
them. This is similar to other reports where expensive

antibiotics as quinolones are the most effective choicel323334,
On the other hand, the high resistance to other drugs may be due
to the practices of self-medication and the indiscriminate use of
these antibiotics with the subsequent resistance acquirement.

5. CONCLUSIONS

A urinary tract infection is one of the biggest problems caused
by bacterial agents in a pregnant woman and can lead to major
complications for both the fetus and the mother. This makes
early detection and quick prevention of problems a necessity.
The study aimed to isolate and identify UTIs among pregnant
women at the Benghazi Medical Center. A cross-sectional
descriptive design was conducted on 200 pregnant women
attending the Obstetrics and Gynecology Clinic of the Benghazi
Medical Center with inclusion criteria from the beginning of
June 2018 to the end of October 2018. A structured interview
questionnaire and laboratory test registry were used to collect
data using a purposeful sample. In this study, 22% of the
women studied had positive bacteria in their urine culture.
Escherichia coli (56.8%) had the highest percentage of isolated
bacteria, followed by Staphylococcus aureus (25%). Frequency
of urination, followed by dysuria, lower abdominal pain, urine
discolouration, a painful burning sensation, and incomplete
bladder evacuation were the most common maternal signs. The
predisposing factors associated with UTIs during pregnancy
were age, occupation, and portion of current pregnancy. The
sensitivity of bacterial isolates was high when using
ciprofloxacin and levofloxacin, and they were more resistant to
erythromycin azithromycin.
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Abstract

Irresponsible self-medication is associated with many potential risks such as antimicrobial resistance, adverse drug reactions,
drug dependence, prolonged patient suffering and waste of resources. This practice is commonly reported among university
students. This study was undertaken to determine the patterns of self-medication among undergraduate pharmacy students at
the University of Benghazi, Libya. A cross-sectional survey via a self-administered questionnaire was carried out at the
Faculty of Pharmacy at the University of Benghazi, Libya over a period of three months. Students were asked about their
patterns of self-medication in the last 12 months preceding the study. The participants were asked questions related to several
areas, such as symptoms that provoked self-medication, classes of self-administered medications, reasons for indulging in
the practice and sources of advice regarding self-medication. The prevalence of self-medication in the study's population was
found to be at 87.9%. Headache, cold, cough and fever were the most commonly self- medicated symptoms. The major
classes of self-administered medications were analgesics, cold and cough preparations and antipyretics. The study also
revealed that most participants indulged in self-medication because they believed their illness was minor and the majority
obtained the necessary medication information from pharmacists. The study revealed that self-medication is widely practised
among the study population. Future recommendations include more efficient education programmes as well as stricter
applications of the regulations of dispensing medication.

Keywords: self-medication, pharmacy, Libya, students.

1. INTRODUCTION

Self-medication is defined as the use of medicinal products to The patterns of self-medication vary from one population to
treat self-diagnosed symptoms or disorders. It might also involve another and in developing countries, for example, the prevalence
the continued or occasional use of a medication prescribed by a is estimated to range from 12.7% to 95% ™l.  Seam et al P linked
physician for recurring or chronic symptoms or diseases [l This the increase in self-medication activities to a number of different
practice is not confined to the use of over the counter (OTC) reasons such as the free accessibility of OTC drugs in the local
medications, which are dispensed without a prescription, but also market, insufficient medical facilities, lack of time to visit a
includes the use of prescription-only medications (POM) such as physician, long distance between hospitals and clinics and places
antibiotics [231, of residence, high costs of medical consultations, mildness of

iliness and finally, the absence of strict drug regulatory policies.
*Correspondence: Nowadays, the practice of self-medication is increasingly

becoming a part of self-care 2671, Moreover, responsible self-
medication has been encouraged by the World Health
Organization (WHO) for preventing and treating minor diseases
at an affordable cost [%8.  However, inappropriate self-
medication has been linked with several potential risks such as
antimicrobial resistance, adverse drug reactions, drug
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dependence, prolonged patient suffering and waste of resources
[8]

It has been frequently reported that self-medication is commonly
practised by university students 1. Moreover, several studies
have revealed that the medical knowledge of students influences
their self-medication patterns %19, A meta-analysis of 89 studies
on university students reported an overall self-medication
prevalence of 70.1% with a higher rate in medical students
(97.2%) compared to non-medical students (44.7%) 1.
According to Alshogran et al [, medical students tend to
implement their knowledge of drugs and diseases into practice,
making them more likely to self-medicate. Understanding the
patterns of self-medication among pharmacy undergraduates is
especially significant as they are future health practitioners and
educationalists with easy access to medication. Additionally, the
malpractice of pharmacists could exploit the patients' potential to
self-medicate, especially in countries where strong prescription
legislations are not applied. In Libya, only one study had
previously assessed the practice of self-medication among
university students but it had focused exclusively on antibiotic
use [*2, Therefore, the aim of this study was to evaluate the self-
medication practices with all types of drugs among the
undergraduate pharmacy students of the University of Benghazi.

2. METHOD
2.1 Study design and setting

A cross-sectional survey, using a self-administered
questionnaire, was conducted for a period of three months
(January 2021 to March 2021) at the Faculty of Pharmacy,
University of Benghazi, Libya. It is the only public university in
the city that offers a pharmacy program and the second oldest in
Libya with approximately 700 students in the four professional
years of the pharmacy program.

2.2 Study participants and eligibility criteria

Students of both genders and all ages, with varying academic
levels and various nationalities from only the Faculty of
Pharmacy at the University of Benghazi, were randomly
approached for this study. Students who refused to participate or
declined to give consent were excluded from the study.

2.3 Sample size

Assuming a confidence level of 95%, a margin of error of 5% and
an expected self-medication prevalence rate of 50%, the sample
size was determined to be 249. However, in order to compensate
for any incomplete responses, the sample size was increased to
300.

2.4 Study tool and data collection

The data was collected using a self-administered questionnaire
and only after obtaining the students' consent. The questionnaire
was adapted from a number of similar studies previously
conducted in other countries [> 13 241, 1t was initially designed in
English and later translated into Arabic. The data collector was
present during the entire time of questionnaire administration in
case of any needed clarification and the patterns of self-
medication in the last 12 months preceding the study were noted.

The questionnaire was divided into two main domains. The first
domain dealt with the demographic details of the participants

such as gender, age, nationality and academic year. The second
domain was concerned with the practice of self-medication and
included questions related to the symptoms prompting self-
medication, types of medicines used, reasons for partaking in the
practice and sources of information about self- medication.

2.5 Statistical analysis

The collected data was entered and statistically analyzed using
the Statistical Package for Social Sciences (SPSS) version 20.
Data was summarized as frequencies and percentages. The Chi-
square test was used to measure the association between the
demographic characteristics and the prevalence of self-
medication practice. Results were considered statistically
significant when p < 0.05.

2.6 Ethical considerations

The study was formally approved by the administration of the
Faculty of Pharmacy, University of Benghazi. To obtain the
participants' consent, a detailed explanation of the aim of the
study was given prior to data collection. They were also informed
that the participation is voluntary and were assured that their
responses would remain confidential and anonymous. No
personal identifiers were included in the questionnaire.

3. RESULTS

3.1 Demographic information

Of the 300 approached students, 290 consented and completely
filled the questionnaire, giving a response rate of 96.6%. The
majority of participants were females (213, 73.4%) and Libyan
(274, 94.5%). Students from the first and second year were the
largest group of respondents (81, 27.9%), followed by the fourth
year (69, 23.8%) and the third year students (59, 20.3%),
respectively. Most of the participants were aged between 22- 25
years (224, 77.2%) while an approximately equal number of
students were from the age groups 18- 21 years and 26- 30 years.
Table (1) represents the demographic data of the study
participants.

Table 1: Demographic characteristics of the study participants

Factor Frequency (%)
Gender
Male 77 (26.6%)
Female 213 (73.4%)
Age group (years)
18-21 35 (12.1%)
22-25 224 (77.2%)
26- 30 31 (10.7%)
Nationality
Libyan 274 (94.5%)
Non- Libyan 16 (5.5%)
Year of study
1st 81 (27.9%)
2nd 81 (27.9%)
3rd 59 (20.3%)
4th 69 (23.8%)
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3.2 The practice of self-medication

3.2.1 Prevalence of self-medication

Most of the participants reported practicing some form of self-
medication in the past year (255, 87.9%). However, there was no
significant association between the prevalence of self-medication
and gender (P= 0.269), age group (P= 0.419), nationality (P=
0.462) or academic year (P= 0.580).

3.2.2 Indications for self-medication

As illustrated in Table (2), various symptoms provoked self-
medication among students, but of those headache was by far the
most reported symptom (192, 75.3%), followed by cold and
cough (150, 58.8%). Fever was also a common symptom as
approximately one-third of the participants reported it.

Table 2: Conditions treated by self-medication

. Frequency s Frequency
Indication (%) Indication (%)
Headache 192 Acne/ skin | 27 (10.6%)

(75.3%) problems

Fever 82 (32.2%) | Anxiety 7 (2.7%)
Cold and 150 Insomnia | 24 (9.4%)
cough (58.8%)

Stomachache | 46 (18%) Fatigue 25 (9.8%)
Diarrhoea 15 (5.9%) Injury 16 (6.3%)
Constipation | 20 (7.8%) Pain 31 (12.2%)
Heartburn 40 (15.7%) Others 15 (5.9%)

Allergy 21 (8.2%)

3.2.3 Drug classes used for self-medication

Among the different classes of drugs used for self-medication,
analgesics headed the list (190, 74.5%) followed by cold and
cough preparations (172, 67.5%), and antipyretics (98, 38.4%),
respectively. Sedatives, however, were the least used drug
category (3, 1.2%). Other indications for self-medication are

minor (188, 73.7%). Another major portion of students (105,

41.2%) believed that they have sufficient pharmacological

information about the medication they are taking (Table 4).
Table 4: Reasons for using self-medication

Reason Frequency (%)

Minor illness 188 (73.7%)

Previous experience 87 (34.1%)

Cost-effectiveness 5 (2%)
Quick relief 47 (18.4%)
Emergency use 15 (5.9%)
Time-saving 38 (14.9%)
Sufficient pharmacological 105 (41.2%)
knowledge
Others 3 (1.2%)

3.2.5 Sources of information about self-

medication
Among all students, the most predominant source for obtaining
information regarding self-medication was pharmacists (134,
52.5%) and academic knowledge (127, 49.8%). Other sources
of information are illustrated in Table (5).

Table (5): Information sources for self-medication

0,
shown in Table (3). Source Frequency (%)
. o Academic knowledge 127 (49.8%)
Table 3: Drug categories used for self-medication
. Frequency . Frequency -
Medication (%) Medication (%) Relatives 49 (19.2%)
Analgesics 190 Antibiotics | 69 (27.1%) _
(74.5%) Friends 14 (5.5%)
Antipyretics | 98 (38.4%) Sedatives 3 (1.2%)
Pharmacist 134 (52.5%)
Cold and 172 Hypnotics 14 (5.5%)
cough (67.5%) _
preparations Internet/ media 77 (30.2%)
Antidiarrheals | 11 (4.3%) Nutritional | 86 (33.7%)
supplements Old prescription for the same 46 (18%)
Laxatives 18 (7.1%) Cosmetic 21 (8.2%) illness
products
Antacids 34 (13.3%) Herbs 38 (14.9%) Others 6 (2.4%)
Anti-allergic 14 (5.5%) Others 5 (2%)
drugs 4. DISCUSSION

3.2.4 Reasons for self-medication
The primary reason that influenced the respondents toward using
self-medication was their belief that the medical condition was

Self-medication is unlike any other practice of self-care. It
involves the use of drugs, which when incorrectly used, have the
potential to be harmful. Hence, pharmacists have a crucial role in
this matter 8. This practice is a common issue among health-
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care students and can seriously impact their future professional
decisions [131,  Although self-medication among university
students has been evaluated in many countries, there is a paucity
of research from Libya in this regard. The current study aimed to
explore the patterns of self-medication among undergraduate
pharmacy students at one of the main universities in Libya.

In this study, 87.9% of students reported using some sort of self-
medication in the previous year, which was similar to reports
from the United Arab Emirates B! and Bangladesh . Other
studies [#10.14 however, revealed higher prevalence rates of self-
medication whereas others 13161 showed much lower figures. The
high proportion of self- medicators observed in this study might
be explained by the good level of medical and pharmaceutical
knowledge they have received during their studies. Additionally,
the easy accessibility to medications during their training in
health centres and the frequent use of medications make them
prone to self-medicate more than other university students [,
Although there were no statistical associations (P> 0.05) between
the prevalence of self-medication with any of the demographic
variables studied, other studies have shown an association with
gender, age, nationality ™ and academic year [13.17],

As mentioned previously, headache, cold and cough, and fever
were the most commonly self-medicated symptoms in this study.
This finding was analogous to the results of other studies carried
out by Zafar et al in Pakistan ['8 and Alshahrani et al in Saudi
Arabia 1. Meanwhile, other less frequently reported conditions
in this study, such as diarrhoea, were more common in other
countries such as South India at 23% [*9, West Bengal at 25.47%
(17 and Bangladesh at 47.60% [,

In agreement with a previous study %1, the most common classes
of drugs used by students to self-medicate in this study were
analgesics, cold and cough preparations and antipyretics. These
medications are normally regarded as risk-free; however, their
irrational use may cause serious adverse reactions, which in turn
could add to the health problem and further increase the
possibility of self-administration of medications [?4. Irrational
use of analgesics, for instance, may lead to adverse effects on
kidney function, various gastrointestinal complications, hepatic
injury and risk of cardiovascular events [?2. In addition, more
than one-quarter of the study respondents self-medicated with
antibiotics and this alarming result resembles the previous
research findings of Auta et al in Nigeria 2. Anyhow, our
observation was comparatively low in comparison to a local
study done by Ghaieth et al in 2015 112, and other studies
conducted previously in Egypt 8 and South India 151, Easy
accessibility of antibiotics from community pharmacies without
a valid prescription in Libya, as in many other developing
countries 1214 could explain the high prevalence of self-
medication with antibiotics observed in this study. Using
antibiotics irrationally to self-medicate worsens the global
problem of antibiotic resistance and can lead not only to
increasing health care costs but also to higher morbidity and
mortality rates.

It is generally expected that self-medication would be highly
practised in Libya since adequate medical services from public
hospitals and other free health care facilities are seriously
lacking. Additionally, the high cost of professional medical care,
provided only in the private health sector, coupled with the
malpractice of some pharmacists means people in Libya can
easily purchase any drug, even POMs, from community
pharmacies. However, in this study, the most common reason

reported by participants to indulge in self-medication was the
mildness of the disease, hence they did not consider the condition
worth visiting a doctor. This finding was in line with previous
literature reported from the United Arab Emirates [, Palestine
1201 South India %! and Egypt 24, In contrast, saving time was
the top reason in other studies conducted in Pakistan [l and Saudi
Arabia 1. Well-practiced self-medication cannot only relieve
acute pain, but it can reduce treatment costs, save time and be
more convenient 1. However, when irresponsibly practiced, it
could mask signs and symptoms of serious diseases that require
quick medical intervention and professional care [¢1. Moreover, it
could increase the risks of drug abuse and misuse and adverse
drug reactions [,

Consistent with other studies 24, the participants of this
research relied mostly on pharmacists to obtain information about
drugs to self-medicate. On the contrary, only 8% of self-
medicated students in a Pakistani study got the necessary
information from pharmacists while the majority relied on media
[7, In other studies, however, students mainly used their academic
knowledge to self-medicate (31 which in our study was listed as
the second major source of information.

5. CONCLUSION

The findings of this study indicate that self-medication is highly
practiced among undergraduate Pharmacy students at the
University of Benghazi. It also highlights a concerning level of
self-medication with antibiotics. As pharmacy students are the
future pharmacists with an easy access to medications, this group
should be educated more efficiently about the different aspects of
self-medication, how to implement it responsibly and most
importantly, to be aware of its potential health risks.
Additionally, health authorities in Libya must apply strict control
and regulations over pharmacies especially as regards supplying
prescription-only  drugs, such as antibiotics, without
prescriptions. Further research investigating the practice of self-
medication from other pharmacy and medical colleges across
Libya is needed as well as studies exploring the role of
community pharmacists in contributing to such practices
nowadays.
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Abstract

Sella Turcica is a saddle-shaped depression, located in the middle cranial fossa on the upper surface of the sphenoid bone.
The morphology of Sella Turcica is significant for evaluating treatment outcomes and late developmental changes and
especially in assessing the cranial morphology. This study aims to estimate the normal variation in the shape and measurement
of Sella Turcica (length, depth, antero-posterior diameter) as well as the differences between genders and age groups. This
research is a descriptive cross-sectional study and included adult patients (N=100) in Al-Howary Radiology Centre, Benghazi
in the period between the 1st of April 2018 and the 31st of March 2019. Participants in the sample were purposively selected.
Data was then collected and transferred to SPSS Software Version 23 and the analysis was completed. An independent sample
t-test was used to examine the differences between two independent groups and the relationships between two independent
categorical variables was examined through chi-square analysis. ANOVA was used to compare more than two means. The
morphology of the Sella Turcica appeared to be normal in shape in 36.3% of males and 31.3% of females. The oblique
anterior wall was noted in 36.3% of males and 15% of females, the Sella Turcica bridge was recorded in 6.1% of males and
12% of females, the notching posterior wall of Sella was present in 1.2% of males and 31.3% of females and the pyramidal
shape of dorsum Sella was recorded in 6.1% in males and 10.4% of females. There was no difference in the linear dimensions
of Sella Turcica when the various age groups were compared, however, there was a difference in depth between age groups
which was statistically significant (P= 0.001). The anatomy of the Sella Turcica and its surroundings is significant for
neurologists and neurosurgeons with regard to their clinical assessments. The Sella shapes and dimensions reported in the
current study can be used as reference standards for further investigations involving the Sella Turcica in Libyan subjects.

Keywords: Sella Turcica, population, shape, gender;

1. INTRODUCTION two anterior and two posterior clinoid processes which enclose

o ) ) ) the pituitary gland in the Sella Turcica (1.
Sella Turcica is shaped as a saddle depression and is located in

the middle cranial fossa on the upper surface of the sphenoid The name was coined due to this formation’s resemblance to a
bone. It is bounded by the pituitary fossa in which the pituitary type of saddle with a broad seat, high pommel and cantle, once
gland is lodged with tuberculum Sella at the front and dorsum used by the Turks. According to this analogy, the Sella Turcica
Sella at the back. A protrusion on the pituitary fossa is formed by is comprised of three parts. The first is the tuberculum Sella (the
*Correspondence: pommel of the saddle), which is the slight anterior elevation on
Iman Ayad the body of the sphenoid bone. The second part is the hypophysial

fossa (pituitary fossa), a saddle-like depression for the pituitary

Iman.ayad@uob.edu.ly gland in the middle. The third part is the dorsum Sella (the cantle
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of the saddle), which is located posteriorly and is formed by a
square plate of bone on the body of the sphenoid [,

Studying the anatomy of the Sella Turcica and its surroundings
is important for neurologists and neurosurgeons in their
assessments of the presence of any pathological changes in this
region. Indicating out the variations that may occur in the Sella
Turcica area is also vital in preventing injuries of the structures
that surround the Sella Turcica during surgery. When surgeons
are oriented with these variations, they can detect them during the
pre-operative preparation of cases and in reviewing the
radiological profiles of cases. Oriented surgeons will be able to
select the proper surgical technique, operative approach and
surgical devices according to the anatomical variations of their
operated cases 1. Three linear measurements of the Sella Turcica
were used; length, depth and anteroposterior diameter. Length;
the distance between the tuberculum Sella to the tip of dorsum
Sella. Depth; the line perpendicular to the line drawn above to the
deepest point on the floor. Antero-posterior diameter; the line
drawn from the tuberculum Sella to the most posterior point on
the posterior inner wall of the fossa [4],

Axelsson et al give six types of the Sella Turcica shapes: Normal
(a), Oblique anterior wall (b), Sella Turcica bridging (c), Double
contour of the floor (d), Irregularity in the posterior part of
dorsum Sella (notching) (e) and pyramidal shape of the dorsum
(f) Bl Akhare et al analysed the morphological shape and
measured the linear dimensions of the Sella Turcica to determine
any gender differences between members of the population of
their study residing in central India. A statistical difference was
found in the size of Sella Turcica. The length was more in males
(P<0.002) when compared with females. Variation in
morphological appearance was present in nearly one-third of the
individuals [61. Mostafa et al collected a total of 509 computed
cephalograms of healthy Jordanians; 252 males and 257 females,
aged 10 to 40 years old and divided these cephalograms
according to age groups into adolescents and adults of both
genders to discover the normal values of the Sella Turcica shape
in the Jordanian population with reference to age and gender as
well as variations of the shape. Their results showed that females
exhibited a higher percentage of overall normal shape but lower
relative percentages of oval and flat shapes, as compared with
males. Similarly, females showed a decreasing trend of normal
shape as their age advances. Notably, females and males changed
in favour of the oval shape. In terms of variants, bridging and
irregular dorsum clearly predominate as individual's progress in
age. Moreover, there were statistically significant differences
between the adult male group on one hand and the adolescent
female group and adult female group on the other. Regarding age
categories, Sella linear dimensions were significantly different
between adolescent and adult age groups and within male and
female groups. Although there was a significant increase of linear
parameters of Sella Turcica across age groups, this growth did
not affect the shape of Sella Turcica as the shape seems to be
preserved across the studied age groups [). Magat et al studied
the lateral cephalometric radiographs of 362 patients (145 males,
217 females), grouped by age and gender. Linear dimensions of
Sella Turcica were measured and the shapes were evaluated. The
normal morphology had the highest proportion (39.0%),
followed by the pyramidal shape (15.5%), the double contour of
the floor (14.6%), the oblique anterior wall (14.4%), the irregular
dorsum Sella (8.6%), and the Sella Turcica bridge (8.0%).
Moreover, there were significant differences between Sella
Turcica shapes. Females had a greater diameter size of Sella

Turcica than males (p < 0.01). Furthermore, larger Sella Turcica
depths and diameters were observed among subjects aged 15-21
years compared to subjects aged 9-14 years (p < 0.05 and p <
0.01 respectively). Yet, no significant differences were found
between age groups in terms of Sella Turcica lengths [,
Chukwuani et al studied the computed tomography head images
of 197 patients to observe the normal dimensions of Sella Turcica
among the adult Nigerian population and assess the variations in
dimensions of Sella Turcica among different age groups and
gender. The Sella Turcica had a mean length of 9.8 mm, an AP
diameter of 11.5 mm, and a depth of 8.6 mm. Additionally, the
results showed that there were no differences between Sella
Turcica dimensions, the gender of the patient and different age
groups . This study aimed to estimate the normal variation in
shape and measurement of Sella Turcica (length, depth, antero-
posterior diameter) as well as the difference among gender and
age groups.

2. METHOD

This research is a descriptive cross-sectional study of adult
patients (N=100) in Al-Howary Radiology Center in Benghazi
between the 1st of April 2018 and the 31st of March 2019.
Participants in the sample were purposively selected. Sinus CT
scans with slice thickness of 1 mm of the 100 patients were used.
The length, depth and antero-posterior diameter were calculated
by the radiologist at the level of the mid-sagittal plane and at a
maximum dimension of the Sella Turcica. The length of Sella
Turcica was measured as the linear distance from the most
superior point on the tuberculum Sella to the tip of the dorsum
Sella and the depth was measured as a line perpendicular from
the line joining tuberculum Sella and dorsum Sella to the inferior
most point on the floor. The antero-posterior diameter of Sella
Turcica was measured from the superior most point on the
tuberculum Sella to the furthest point on the posteroinferior
aspect of the hypophyseal fossa.

Data was transferred to SPSS software version 23 and analysed.
An independent sample t-test was used to examine the
differences between two independent groups. The relationship
between two independent categorical variables was examined by
chi-square analysis. ANOVA was used to compare more than two
means.

Ethics

The study was conducted according to the guidelines of both the
Declaration of Helsinki and the Ministry of Health at Benghazi.
The approval of the Director of the Center was sought and
received before starting the collection of data. Additionally, all
subjects gave verbal informed consent.

3. RESULTS

The mean age of males was 40.1+13.9 years and ranged between
18 — 76 years. The female mean age was 37.5+12.5years and
ranged between 14-67 years. Figure (1) shows the distribution of
cases by the shape of Sella Turcica.
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Table 2: Sella Turcica linear dimensions (in millimetres) by age

Figure 1: Distribution of cases by the shape of Sella Turcica

The Length of Sella was 4-12 mm in 81.8% of males and 89.6%
of females and> 12mm was 18.2% in male and 13% of female
Turcica. The length of Sella Turcica ranged between 4.5-14mm;
the mean length in males was 10.5+1.5mm, and the mean length
in females was 10.2 + 1.6mm. The difference in means between
males and females was not statistically significant p = 0.529
(Table 1).

Table 1: Sella Turcica linear dimensions for females and males (in

millimetres)
Sella Standard
Turcica  (Gender n Meant SD |error of thelP-value
size mean
Length (inMaIes 33 [10.46+1.54 [1.54
mm) Females |67 [10.16+1.58 [1.59 0.529
Depth (inMales 3 [7189:133 [0.23
mm) Females |67 [8.47+138 (.17 0.164
Anterior —
posterior  [Males 33 [13.02+1.53 [0.27
diameter
mm (inFemaIes 67 [12.76+1.33 [0.16 0.541
mm)

The depth of Sella Turcica ranged between 4.6 to 12mm, the
mean depth of Sella Turcica for males was 7.89+1.33mm, and the
mean depth for females was 8.47+1.37mm. This difference
between males and females was not statistically significant; the
p-value was 0.164. The depth of Sella Turcica of < 6.5mm was
15.2% in males and 6% in females. The depth of 6.5- 12.5mm
was 84.8% in males and 94% in females. This distribution was
not statistically significant p=0.131. When the effect of age on
Sella Turcica size was studied, the linear dimensions of Sella
Turcica compared between the age groups (length & anterior-
posterior diameter in mm) were not found to be statistically
significant, whereas comparing the depth in mm between age
groups was statistically significant (p 0.0001) Table 2.

group
Sella Age group | N Mean+ Standar | P-
Turcica (Year) SD d error | value
size of the
mean For
ANO
VA
<20 10 9.70 0.89
+2.82
21-30 18 10.14 0.29
Length (in +1.22 0.652
mm)
31-40 25 10.16 0.29
+1.48
41 -50 31 10.44 0.23
+1.29
51-60 11 10.69 + | 150
1.50
>60 5 9.69 0.69
+1.56
Depth (in | <20 10 7.95 0.36 0.0001
mm) +1.15 *
21-30 18 7.56 0.37
+1.33
31-40 25 8.29 0.27
+1.33
41-50 31 8.66x1.4 | 0.25
2
51-60 11 10.69+1. | 0.45
50
>60 5 9.79+15 | 0.69
6
<20 10 1263 * | 0.80
2.59
21-30 18 12.54+1. | 0.37
Anterior — 56
posterior
diameter | 31-40 25 | 12.83+1. | 0.23 0.901
(in mm) 15
41 -50 31 12,97+ 0.26
143
51-60 11 13.16x1. | 0.46
52
>60 5 12.92+ 0.29
0.65
*significant

4. DISCUSSION

This study describes the linear dimension and the morphological
shape of Sella Turcica. The mean age of males was
40.1+13.9years and ranged between 18 — 76 years. The female
mean age was 37.5+12.5years and ranged between 14-67 years
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and the difference between the means of age was not statistically
significant p = 0.305. The study population was 33 % males and
67% females. The morphology of the Sella Turcica appeared to
be normal in shape in 36.3% of males and 31.3% of females, the
oblique anterior wall was noted in 36.3% of males and 15% of
females, the Sella Turcica bridge was recorded in 6.1% of males
and 12% of females, the notching posterior wall of Sella was
present in 1.2% of males and 31.3% of females and the pyramidal
shape of dorsum Sella was recorded in 6.1% in males and 10.4%
of females. These differences between males and females were
not statistically significant p= 0.083. A similar study by A.
Alkofide found that in the Saudi subjects of the study, the normal
shape was found in 67%, the oblique anterior wall in 9.4%, the
Sella Turcica bridge in 1.1%, the pyramidal shape in 2.8% and
the irregular dorsum Sella in 11.1% 1. Additionally, a study by
Islam et al in Malaysia showed the percentages of the study
population as follows: normal Sella (69.2%), oblique anterior
wall (4.8%), double contour of Sella floor (6.6%), Sella Turcica
bridge (0 %), irregularity (notching) in the posterior part of the
dorsum Sella (16.2%) and pyramidal shape of dorsum Sella
(3.0%) 191,

Kumar et al evaluated the correlation between the morphological
variations of Sella Turcica with age and gender. The normal
shape of Sella Turcica appeared to in 27.3% of the study
population followed by combination (26.7%), irregular (15.8%),
pyramidal (10.6%), bridge (10%), oblique anterior wall (5.5%),
and double contour (4.2%). There were no statistically significant
differences between males and females. Alternatively, there
were statistically significant differences between depth and
diameter when correlated with age. On comparison of the shape
of Sella Turcica with linear measurements, the parameter length
was statistically significant. (11). When the effect of age on Sella
Turcica size was studied, the linear dimensions of Sella Turcica
compared between the age groups (length & anterior —posterior
depth in mm) were not found to be statistically significant
(p>0.05), while comparing the depth in mm between age groups
was statistically significant (p 0.0001). The same result was
reported in another study when compared with age; there were
significant differences between the older and the younger age
groups (P < 0.01) 12,

The linear dimensions of Sella Turcica (length, depth and
anterior-posterior depth) were compared according to gender and
all three dimensions did not show any statistically significant
difference (p>0.05) between males and females. Another study
comparing linear dimensions of Sella Turcica between genders
reported that no significant differences between females and
males in terms of length, depth, or diameter size could be found,
for all three linear dimensions. It was noted that Sella Turcica in
the older group was consistently larger than that in the younger
age group 12,

Consistent with other studies (2, 24), the participants of this
research relied mostly on pharmacists to obtain information about
drugs to self-medicate. On the contrary, only 8% of self-
medicated students in a Pakistani study got the necessary
information from pharmacists while the majority relied on media
(7). In other studies, however, students mainly used their
academic knowledge to self-medicate (5, 13) which in our study
was listed as the second major source of information 2,

5. CONCLUSION

The anatomy of the Sella Turcica and its surroundings is
important for neurologists and neurosurgeons in their clinical
assessments. This study aimed to estimate the normal variation
in the shape and measurement of Sella Turcica (length, depth,
antero-posterior diameter) as well as the differences among
gender and age groups. There was no difference in the linear
dimensions of Sella Turcica when compared between the age
groups, however, there was a difference in depth between age
groups which was statistically significant.
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Abstract

Female genital tract (FGT) is the most common site for tumors in females. The most common type of (FGT) cancers is
cervical, ovarian and endometrial carcinoma. There are other less common tumor's including tumors of the vagina, vulva and
fallopian tubes. Cervical cancer is the second most commonly diagnosed cancer worldwide and the fourth leading cause of
cancer death in women. To determine the frequency of (FGT) malignancy found at the pathology archive of the Pathology
Department at the Faculty of Medicine in the University of Benghazi between the years 2002-2011. Also to define the
proportion of cervix cancer cases as compared with other (FGT) that were recorded in the archive. Moreover, to study the
histopathological type of cervical cancer, the age groups and at which grades of differentiation are mostly determined.
Retrospective histopathological analysis of (FGT) 330 cancer cases diagnosed between (2002-2011). During the reviewing
of (FGT) cancer cases of pathology archive all cases of cervical cancer between 2002-2011 were collected and all formalin-
fixed paraffin-embedded (FFPE) tissue blocks of the patients with cervical cancer in that period were collected, and processed
to stained slides. In an analysis of 330 FGT cancer cases registered in the pathology archive. (52%) were carcinoma of the
endometrium and this was the commonest. This was followed by the carcinoma of the cervix (30.9%), ovarian tumors (13%),
vaginal tumors (2%), fallopian tumors and vulva tumors (1%). The most common type of carcinoma cervix was squamous
cell carcinoma (62%), adenocarcinoma was (31%) and the least common type was adenosquamous carcinoma (7%). The
mean age of patients was 54.67 years. Most cases presented at the postmenopausal period (62.5%). Most cases were poorly
differentiated (47.1%), followed by moderately differentiated (33.3%) and well-differentiated (17.6%).

Keywords: Female genital tract cancer, cervical cancer, histopathological study, Pathology Archive.

and physical inactivity (4. Cervical cancer is a preventable
disease because of the availability of screening tools.

1. INTRODUCTION

Female genital tract malignancies have a worldwide distribution
but vary from one region to another. The incidence of FGT cancer
is increasing in developing countries because of poor access to
medical care and the unavailability of routine screening, ageing,
and cancer-associated lifestyle factors such as smoking, obesity

*Correspondence:
Abeer H. A. Amer.
Abeer.amer@uob.edu.ly

The number of cervical cancer cases has reduced around 80% in
developed countries as a result of effective programs for the
detection and treatment of pre-cancerous lesions [l Cervical
cancer is the second most common cancer among women
worldwide with an expected 528000 new cases and 266000
deaths among women each year. It is almost completely
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preventable if precancerous lesions are recognized and treated
early [,

In north-eastern Libya, cervical cancer formed 1.8% of the total
cancers diagnosed at the female oncology clinic, with a median
age of fifty years [, In the western part of Libya, it constitutes
about 1.89% of all female cancers [%. The most common cervical
carcinomas are squamous cell carcinomas (SCC) 70%, followed
by adenocarcinomas (AC) 18% and adenosquamous carcinomas
(ASC) 4%, with other carcinomas less than 5% ["8]. There are
different types of SCC classified according to the dominant cell
type which includes large cell non-keratinizing, large cell
keratinizing, small cell type, verrucous squamous carcinoma and
papillary squamous carcinoma . Other rare types of SCC
include papillary SCC, papillary transitional cell carcinoma,
warty carcinoma, basaloid SCC and lympho-epithelioma-like
carcinoma and types of AC involve mucinous adenocarcinoma,
endometrioid adenocarcinoma and clear cell carcinoma [,

Carcinogenesis of carcinoma cervix is a multistep process
including many genes; one of these is the tumor suppressor gene
P53. It has many mechanisms of anticancer function and plays a
role in apoptosis. It can activate deoxyribonucleotide (DNA) and
it can induce growth arrest by holding the cell cycle at the G1
regulation point on DNA damage recognition, and induce
apoptosis. In cervix cancer, there is dysregulation of P53 which
is induced by the Human papilloma virus (HPV) and does not
mean capacity to apoptosis, but it may indicate differentiation
and proliferative status of the tumor cell M, There are strong
relations between cervix cancer and sexual activity includes early
age at first intercourse, multiple sexual partners. Infection with
some types of HPV is the greatest risk factor for cervical cancer
[12], Cervical cancer should be staged before initiating treatment.
The most widely used staging system is the one developed by the
International Federation of Gynecology and Obstetrics (FIGO)
[13], Effective treatment depends on the early diagnosis of cervical
cancer [*41, Treatment of the early stage of cervical cancer either
with radical hysterectomy and pelvic lymphadenectomy or with
primary radiation with chemotherapy [51. Treatment of
advanced-stage tumors are treated with radiation therapy with
multi-agent chemotherapy is preferred as it is associated with a
higher response rate %1, Prognosis depends on the stage of
cancer. With treatment, 80 to 90% of women with stage | cancer
and 60 to 75% of those with stage Il cancer are alive five years
after diagnosis. Survival rates decrease to 30 to 40% for women
with stage 111 cancer and 15% or fewer of those with stage IV
cancer five years after diagnosis [161,

2. MATERIALS AND METHODS

The present study was a retrospective study conducted in the
archive of the Department of Pathology at the Faculty of
Medicine in Benghazi University. All females diagnosed with
genital tract malignancies from the year 2002 to 2011 were
included in the study. The total number of cases was 330 cases.
Demographic data including age, nationality, type of cancer, site
of cancer, and histopathological diagnosis were included in the
study. The slides of carcinoma cervix from the year 2002-2011
were gathered and reviewed by histopathologists and diagnoses
re-confirmed. Where the slides were missing or sections not
properly preserved, paraffin-embedded tissue blocks were
retrieved from the archives of the Department of Pathology. New
sections were cut by using a rotatory microtome with a steel sharp
knife, 3-4u thick. The paraffin blocks were sectioned into

ribbons, then floated on a 37°C water bath then picked up on a
surface of a clean glass slide. The slides with paraffin sections
were placed in a 65°C oven for 20 minutes to melt the excess
paraffin wax, leaving the tissue section intact. They were then
stained with routine staining (H&E) Hematoxylin and Eosin
stains. Then all the slides were reviewed and re-examined by a
histopathologist. Data was entered into a Microsoft Excel
workbook 2010 and exported to the Statistical Package for the
Social Sciences (SPSS) version 22 for the descriptive analysis.
The present study was a retrospective study conducted in the
archive of the Department of Pathology at the Faculty of
Medicine in Benghazi University. All females diagnosed with
genital tract malignancies from the year 2002 to 2011 were
included in the study. The total number of cases was 330 cases.
Demographic data including age, nationality, type of cancer, site
of cancer, and histopathological diagnosis were included in the
study. The slides of carcinoma cervix from the year 2002-2011
were gathered and reviewed by histopathologists and diagnoses
re-confirmed. Where the slides were missing or sections not
properly preserved, paraffin-embedded tissue blocks were
retrieved from the archives of the Department of Pathology. New
sections were cut by using a rotatory microtome with a steel sharp
knife, 3-4u thick. The paraffin blocks were sectioned into
ribbons, then floated on a 37°C water bath then picked up on a
surface of a clean glass slide. The slides with paraffin sections
were placed in a 65°C oven for 20 minutes to melt the excess
paraffin wax, leaving the tissue section intact. They were then
stained with routine staining (H&E) Hematoxylin and Eosin
stains. Then all the slides were reviewed and re-examined by a
histopathologist. Data was entered into a Microsoft Excel
workbook 2010 and exported to the Statistical Package for the
Social Sciences (SPSS) version 22 for the descriptive analysis.

3. RESULTS

The total number of cases included in this study were 330 cases
diagnosed over the period (2002 —2011). Figure 1 shows that the
highest frequency of diagnosed malignant tumor cases of FGT
was during the year 2006 (n:63, 19.1%), followed by the years
2005 and 2007 where (n:50, 15.2%) of cases were diagnosed. The
lowest frequency (n:4, 1.2%) of diagnosed cases was during the
year 2002.

Table 1 reveals that the mean age + standard deviation was 56.39
+ 13.03 years, as the youngest case aged 15 years and the eldest
one was 85 years old. The highest proportion of cases (64.2%)
were aged 51 years and above, while the cases aged 50 years and
less represented (35.8 %) of the cases (Figure 2).

Figure.3 shows that more than half of the cases (52%) were
diagnosed as endometrium cancer, followed by cases diagnosed
as cancer cervix (30.9%). Ovarian cancer cases represented (13
%) and vaginal tumors (2%). Fallopian tube cases represented
(1.1%) and vulva tumors (1%). Table.2 illustrates that a higher
proportion of cases aged 50 years and less (52.3%) compared to
(47.7%) among cases aged 51 years and above had ovarian
cancer. Endometrium cancer was more prevalent among cases
aged 51 years and above compared to those aged 50 years and
less (73% versus 27% respectively). Vaginal tumors were more
prevalent among cases aged 51 years and above compared to
cases aged 50 years and less (71% versus 29%). Fallopian and
vulva tumors were prevalent only among cases aged 51 years and
above. This difference was highly statistically significant (P=
0.001).

Figure.4 illustrates that the highest frequency of diagnosed
cervical cancer cases was during the year 2005 (n=21, 20.6%),
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followed by the years 2006 and 2007 where (n=18, 17.6%, n=17,
16.7%) of cases were diagnosed respectively. The lowest
frequency (n=2, 2 %) of diagnosed cases was during the years
2002 and 2003. Regarding the age affected by carcinoma cervix,
the mean age * standard deviation was 54.67 + 10.89 years; the
youngest case was aged 29 years and the eldest one was 85 years
old, (Table 3). Figure.5 shows that more than half (n=60, 58.8%)
of cervical cancer cases had postmenopausal bleeding, while
(n=23, 22.6 %) had heavy menstrual bleeding whereas the
symptoms of the rest (n=19, 18.6 %) were not known. The most
common type of cervical cancer (62%) was the squamous cell
type, followed by adenocarcinoma (31%) and the least common
type was adenosquamous carcinoma (7%) shown in Figure 6 and
Figure 7).

A higher proportion of cervical cancer cases (47.1%) were poorly
differentiated, and (33.3%) were moderately differentiated and
(17.6%) were well-differentiated (Figure 8 and Figure 9). Figure
10 shows that (95.1%) of cervical cancer cases were primary
cervical cancer and (4.9%) of cervix cancer cases were malignant
metastatic tumors to the cervix. Figure 11 reveals that the stages
of the majority of the cervical cancer cases (94%) were unknown,
(3%) of the cases were diagnosed at stage 2, and (2%) were at
stage 3 and only (1%) at stage 1. Table 4 reveals that (62.5%) of
cases aged 51 years and above compared to (37.5%) of cases aged
50 years and less were poorly differentiated, equal proportions of
cases (50%) aged 51 years and above and 50 years and less had
well differentiation cervical cancer. This difference was not
statistically significant (P= 0.326).

There was no significant statistical difference between cervical
cancer cases aged 50 years and less and the other group aged 51
years and above in comparison to the three types (squamous cell,
adenocarcinoma and adenosquamous carcinoma cases) (P=
0.899, Table 5). Table 6 shows a higher proportion (53.6%) of
cervical cancer aged 51 years and above were of primary origin
compared to (46.4%) of cases aged 50 years and less. Cases of
secondary origin were all aged 51 years and above. This did not
show a statistically significant difference, (P =0.065). Table 7
illustrates that although (66.7%) of cases aged 51 years and above
were at stage 2 compared to (33.3%) among cases aged 50 years
and less and only one case at stage 3 and it was from the 51 years
and above group, this difference was not of statistical
significance (P=0.628).
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Figure 1: Distribution of female genital tract cancer cases according
to the year of diagnosis.

Table 1: Descriptive statistics of age of female genital tract cancer
cases.

Typ_e c_)f descriptive Value (age in years)
statistics

Mean 56.39

Median 57.50

Mode 60.00

Std. Deviation 13.03

Range 70.00

Minimum 15.00

Maximum 85.00

Figure 2: Age categories of female genital tract cancer cases.

70.00%

60.00%

35.80%

50.00% -
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Figure 3: Distribution of female genital tract cancer cases according

to their sites.

Table 2.a: Showing the relationship between age categories of FGT
cancer cases and site of cancer.

Site of cancer
Age Endometrium Cervix Ovary
categories  [no. T og No.| % |No| %
50 years and
less 4 19270 | 47 | 460 | 23 | 523
51 years and
above 124 | 730 | 55 | 540 | 21 | 477
Total
170 | 100.0 | 102 | 100.0 | 44 | 100.0

Table 2.b: Showing the relationship between age categories of FGT
cancer cases and site of cancer.

Site of cancer
Age -
. . Fallopian
categories Vagina tube Vulva
0,
No. % No. % No. e
50 years and
less 2 | 200| 0| 00 | 0] 00
51 years and
above 5 | 7.0 | 4 | 1000 | 3 | 1000
Total
7 100.0 4 100.0 3 100.0

(Value =0.001) ***

Figure 4: Distribution of cervical cancer according to year of

diagnosis.

Table 3: Descriptive statistics of age of cervical cancer cases.

Type of descriptive statistics Value
Mean 54.67
Median 54.00
Mode 60.00
Std. Deviation 10.89
Range 56.00
Minimum 29.00
Maximum 85.00
58.8%
60.0
S 500
E 40.0
g ' 22.6%
g 30.0 18.6%
[ %]
% 20.0
10.0
0.0
Post Heavy Unknown
menopausal menstural
bleedding bleeding

Figure 5: Distribution of cervix cancer cases according to the

patient’s symptoms.
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Adenosquamous

Figure 6: Distribution of carcinoma cervix according to the type.
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Figure 8: Distribution of cervical cancer cases according to degree
of differentiation.

T

Figure 7: A. Non —keratinizing squamous cell carcinoma, B.
Adenocarcinoma cervix. C. Adeno squamous carcinoma
cervix. Pathology department, Benghazi University, (H&E
stain, X100).
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Table 4: Relationship between age categories of cervical cancer
cases and their degree of differentiation.

Degree of differentiation
Well Moderately Poorly Un
Age differentiate | differentiate | differentiate | differentiate
categorie d d d d
s of
cervical
cancer N % N % N % .
cases © © © N %
0
SEL UL A Y g (- MY X a
Figure 9: A, a. B. Moderately 50 years 47.3 51.4
differentiated squamous cell carcinoma. C. Poorly differentiated and less 9 6 18 3 18 | 375
squamous cell carcinoma. Pathology Department, Benghazi 0 | 0.00
University, (H&E stain X 200).
51 years
52.6 48.5
95.1% and ol 4 || ;|30 625
above 2 2%
100
100. 100. 100.
[72}
@ 80 Total 19 0 35 0 48 0 2 | 100,
S
o 0
% 60
(5]
= (P=0.326).
= 4.9% Table 5: Relationship between age categories of cervical cancer
@ cases and their types.
e 20 _
L Cervical cancer types
0 mPrimary carcinoma .Malt'gr?%r:_tt?i:]?“c Squamous Adeno-
cervix Age cell Adenocarcinoma | squamous
. RTI . . categories | carcinoma carcinoma
Figure 10: Distribution of cervical cancer cases according
to their origin.
g No | % No % | No| %
stage 2 Stage 1 50 years
Stage 3 304 1% and less 29 46.0 13 40.6 3 42.9
2%
' 51 years
and 34 | 54.0 19 59.4 4 57.1
94 % above
Unknown
Total 63 | 100.0 32 100.0 7 100.0
(P=0.899).
Table 6: Relationship between age categories of cervical cancer
cases and their origin.
Origin of cervical cancer cases
n RILEAS Y Malignant metastatic
AEREAERIES tumor to the cervix
Figure 11: Distribution of cervical cancer cases according to the carcinoma
stage.
No % No %
50 years and less 45 46.4 0 0.0
51years and 52 53.6 5 100.0
above ' ’
Total 97 100.0 5 100.0
(P=0.065).
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Table 7.a: Relationship between age categories of cervical cancer
cases and their stages.

Stages of cervical cancer cases
Age categories Stage 1 Stage 2
No % No %
50 years and 0 0.0 1 333
less
51 years and 1 100.0 2 66.7
above

Total 1 100.0 3 100.0

Table 7.b: Relationship between age categories of cervical cancer
cases and their stages.

Stages of cervical cancer cases

Age categories Stage 3 Unknown

No % No %
50 years and 0 0.0 a4 458

less
Slyearsand | 5 | 4500 | 52 | 542
above
Total 2 100.0 96 100.0
(P=0.628).

4. DISCUSSION

During the period under review in this study, the majority of the
female genital tract malignancies recorded at the archive of the
Pathology Department at the University of Benghazi were from
the endometrium (52%) followed by cervical cancer (30.9%),
followed by ovarian cancer (13%) and vaginal tumors (2%) and
lastly an equal proportion of cases (1%) had either fallopian
tumors or vulval tumors which is inconsistent with other studies
done in India, and Nigeria where cervical cancer was found to be
the most common genital tract malignancy (44.7% and 71%)
followed by ovarian cancer (9.1% and 14%) and then
endometrium carcinoma (8 % and 7%) respectively. The less
common type of cancer of FGT in the current study was due to
vaginal and fallopian tube cancers (2%) and (1%)
correspondingly, similar to a result that has been previously
reported [17: 181,

In this study, the age of patients affected with female genital tract
malignancy ranged from 15 years to 85 years with a mean age +
standard deviation of 56.39 + 13.03 years. Most of the patients
were in the age group of 51 years and above (64.2%). A parallel
result was seen by a previous study conducted in Ghana where
most of the patients were in the age group of 60-69 years (66.4%)
with a mean age * standard deviation of (57.7+13.8) (19,

In this study, cervical cancer formed 30.9% of the total female
genital tract cancer recorded at pathology archive from the year
2002-2011, with a median age of 54.67+ 10.89 years. In the
previous study of the eastern region of Libya using data from
2003 cervical cancer was recorded at 5% of female malignancies,
with a median age of 50 years [°1. Another report produced by the
Sibratha Cancer Registry in western Libya recorded cervical
cancer at 1.89% of all female cancers 1. A Saudi Arabian study
similarly found that cervical cancer comprised 2.5% of the total
female malignancies [2°, In Pakistan, it was found that cervical
cancer constituted 3.6% of female malignancies, with an average
age of 53.27years [211. The difference in values may be explained
by the fact that previous studies collected data for a period of only
one year and therefore, natural variations could occur within a
single year. This study included data collected from the year 2002
to 2011.

Cervical cancer incidence rates in the U.S.A declined by half
between the year 1975 (14.8 per 100,000) and the year 2014 (6.9
per100,000) due to the widespread uptake of screening [?2.
Similarly, in this study, the number of cervix cancer cases
decreased from the year 2002 to the year 2004. From 2005 to
2008, the number of cases increased and then declined by half
between 2009 and 2011. This could be explained by the fact that
during the period from 2005 to 2008 most cases of cervical
cancer were diagnosed only at the Pathology Department at the
Faculty of Medicine in the University of Benghazi while between
the period 2009 to 2011, the histopathology centers in Benghazi
city multiplied. For this reason, the number of received cervical
tissue biopsies decreased Pathology Department at the Faculty of
Medicine in the University of Benghazi.

Most of the cervical cancer cases in this study occurred at the age
of 47-57 years. This result is in agreement with the study of
cervical cancer in north-eastern Libya from the year 2000 - 2008
which showed that the highest incidence was observed in the 45
- 54 years of age group . This is in agreement with previous
studies in the UK and Finland which showed that the peak
incidence of cervical cancer was detected among women below
the age of 50-55 years [24,25], and contrasts with a previous
study in Pakistan, which reported that cervical cancer patients
were most commonly between 60 and 64 years of age 24,

The most common symptom presented in the files of patients and
included in this study was post-menopausal bleeding (58.8%),
heavy menstrual bleeding (22.6%) similar to the symptoms of
patients with cervical cancer recorded in the American Cancer
Society [22], also in agreement with the study of cervical cancer
in northeastern Libya between 2000-2008 [%31,

A previous study in Korea recorded that the rate of cervical
cancer of the young (pre-menopausal) is on the rise, with more
and more aggressive forms presenting to oncology clinics [?°],
This is inconsistent with this study, which showed that the
majority of cases presented were post-menopausal (80.99%).
This may be due to fact that elderly women are mostly
homemakers that are uneducated and lack knowledge about the
disease and the importance of screening programs.

The histopathological findings of this study state that SCC was
the most predominant form of cervical cancer (62%) followed by
AC (31%) and then ASC (7%). These results collaborate well
with a previous study conducted in north-eastern Libya 231 in
which SCC was (83.8%) and AC was (16.2%). They are also in
agreement with studies done in Pakistan, which showed that the
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most prevalent form of cervical cancer was squamous cell
carcinoma (86.5%). On the other hand, this study's results are
inconsistent with a previous study in a particular American state
that revealed that adenocarcinoma rates have doubled (29.1%),
while SCC rates have been decreasing (5.49%) 27, It is also
dissimilar with numerous studies in European countries that
reported increasing rates of cervical adenocarcinomas relative to
squamous cell carcinomas 281, This result is due to the facility of
cytological screening to effectively detect squamous cell
carcinoma in early stages, whereas adenocarcinomas have been
reported to be less detectable by screening [2°1,

In this study, the majority of cervix cancer cases were poorly
differentiated or grade Il (47.1%). This result is different from
the previous study in Pakistan which presented that the majority
of cervix cancer cases were moderately differentiated or grade 11
(45.9%) 21 and corresponds with a preceding study in north-
eastern Libya which revealed that the majority of cervical cancer
cases presented in grade 111 or poorly differentiated 231, Also, this
result is in agreement with a Sudanese study which showed that
most cervical patients were diagnosed as grade 111 %9, This result
may be due to a lack of routine screening in Libya and Sudan so
the patients presented at a high grade of differentiation.

5. CONCLUSION

This study found that female genital tract cancer cases were more
common in relatively middle-aged women (mean age 56.39
years). More than half of the cases (52%) were diagnosed as
endometrium cancer, followed by cases diagnosed as cervix
cancer (30.9%). The most common type of carcinoma of the
cervix was squamous cell carcinoma (62%), adenocarcinoma
was (31%) and the least common type was adenosquamous
carcinoma (7%). The mean age of patients was 54.67 years of
age. Most cases presented were postmenopausal (62.5%). The
majority of cervical cancer cases presented with bleeding per
vagina. Furthermore, most cases were poorly differentiated
(47.1%), and then moderately differentiated approximately
(33.3%) and the least in number were well-differentiated
(17.6%).

6. RECOMMENDATION

e Public health education, including anti-smoking and
healthy lifestyle programmes, as well as awareness of
promotions regarding early detection of cancer is very
important to reduce cancer mortality.

e Establishing active screening programs in Libya is
essential to screen, control and prevent cervical cancer
among women. Screening programs would not only assist
in decreasing the incidence of cervical cancer, but also in
predicting cases at earlier stages, where curative treatments
are an option and the long-term prognosis is better.

e Routine use of HPV vaccines (Gardasil and Cervarix)
reduce the risk of cancerous or precancerous changes of
the cervix and are typically given to young females at the
time of puberty.

e Establishment of an electronic archive to facilitate the
collection of data for future study.

10.

11.

12.

13.

14,

15.
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Abstract

The dog was selected as the experimental animal due to the fact that the larger the animal, the higher the regenerative power
which depends mainly on the size of the nerve in use. Nine adult mongrel dogs were included in this study which aimed at
evaluating motor nerve regeneration using nanofibrils technique for the purpose of developing a rationale for a minimal
morbidity. A one and half cm gap was made in the common peroneal nerve by the direct cutting of both sides (proximal cut
and then distal to avoid the double shock). The nanofibrils were used to fill the space and cover the two fixed ends in six of
the dogs and another three animals were used as control. The nerve was cut and the space in between the two fixed ends was
left without nanofibrils. Four months after surgery, the regenerated nerves were evaluated by macroscopic and microscopic
examination. Normal segments of the deep peroneal nerve (D.P.N.) were taken to compare the changes. All animals with
implanted nanofibrils used their limbs successfully at 3-4 weeks, the animal gait returned to its normal condition without any
remarkable symptoms of lameness and the joints angles displayed its nhormal posture. Dogs in the control group showed
lameness and flexion of the upper joints all-over during the time of the experiment with marked atrophy of the limb muscles.
Better organized histological structures of nanofibre in treated nerve samples than the untreated control one were noted. More
compartmentation of well-differentiated myelinated nerve fibers into several small nerve bundles in nanofibre treated nerve
trunks compared with fewer bundles in the untreated control group. Connective tissue stroma (epineurium, perineurium and
endoneurum) were more prominent with relatively higher numbers of small blood vessels compared with the untreated control
group. Thus we concluded that nanofibres can be regarded as an efficient regeneration enhancing material in peripheral nerve
injuries.
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1. INTRODUCTION

Current advances in nanotechnology had led to the development
of a new field of research — nano-science. It is the science of
dealing with small particles of materials on a nanometre scale in
at least one dimension (1-100 nm) []. Nanomaterials can interact
with tissues at the molecular level with a very high degree of
functional specificity and control . A large group of
nanomaterials includes nanotubes, nanofibres, liposomes,
nanoparticles, polymeric micelles, nanogels and dendrimers.
Such materials can be tailored to react with specific biological
systems at a molecular or even supra-molecular level and respond

to the cell environment while minimizing undesired side effects
K]

Neuron injuries lead to complex cellular and molecular
interactions at the lesion site in an effort to repair the damaged
tissue and to regenerate the axon for reconnection with its target
organ. Strategies to enhance and stimulate regeneration use
various nerve conduits and synthetic guidance devices. A
promising strategy for the treatment of neuronal injuries is to
support and promote axonal growth by means of nanotubes and
nanofibers [*l. Damage of the peripheral nerve leads not only to
the degradation of the myelin sheath, but also to the degeneration
of motoneuron bodies. Knakiewicz et al. 2009, showed that after
injury of the ventral branches of spinal nerves C5, C6, C7, C8
&Th1 in rabbits some neurons of spinal cord anterior horns died
and this process depended on the time after the damage [,

Unsuccessful results of neuronal regeneration after injury are
influenced by various factors, such as inflammatory cell
activation and production of molecules inhibiting regrowth and
leading to secondary injury 1. There are numerous barriers that
must be overcome in order to achieve axonal regeneration after
injury in the nervous system: scar tissue, gaps in nervous tissue
formed during phagocytosis of dying cells, several factors that
inhibit axon growth in the mature CNS of mammals, and a failure
of many adult neurons to initiate axonal extension [78l. Strategies
to overcome the inhibitory factors in regeneration use various
nerve conduits and synthetic guidance devices. A tubular conduit,
made of degradable or non-degradable compounds, can guide
and facilitate peripheral nerve regeneration. Various conduits
have been fabricated for bridging nerve gaps after injury, and
both natural and synthetic materials have been used 1. The main
characteristic of these materials is a longitudinal organization
mimicking the natural structure of the nerve pathway within the
brain and spinal cord. They are designed to serve as conduits for
axonal elongation and to constrain the direction of regenerative
outgrowth. Moreover, they should be able to direct regenerating
axons to reconnect with their target neurons and enhance
functio—nal restoration of the nerve 1'%, A promising strategy for
the treatment of neuronal injuries is to support and promote
axonal growth by the use of nanometre-scale materials,
especially nano-tubes and nanofibres3. They serve as an
extracellular scaffold to guide directed axonal growth and can
regulate neurite branches 14,

Many experiments have been performed to study functional
recovery after injury in animal models [*> 131, The aim of our
study is to evaluate motor nerve regeneration using the
nanofibrils technique for the purpose of developing a rationale
for a minimal morbidity-promising procedure with the most

acceptable cosmetic and functional results for patients with
peripheral nerve affections.

2. MATERIALS AND METHODS
2.1 Material

Nine healthy, mature dogs 10-12 months old and weighing about
15-20 kg each, were used in this study. All dogs were housed in
separate cages, living in optimal condition. The animals were
allowed unrestricted access to food and water. After exposure of
the common peroneal nerve of the right hind limb in six of the
dogs, a one and half cm gap was made in the nerve by the direct
cutting of both sides (proximal cut and then distal to avoid the
double shock). The nanofibrils were used to fill the space and
cover the two fixed ends. Another three animals were used as
control. The nerve was cut and the space in between the two fixed
ends was left without nanofibrils(Figure 1a, b, c& d).

2.2 Method

All dogs (control and experiment) were euthanized after 4
months. The nerve segment was extracted and prepared for the
histological examination. Normal segments of the deep peroneal
nerve (D.P.N) were taken from the other limb in order to compare
the changes. The collected nerve samples included in this study
were run through the paraffin embedding technique to get
paraffin blocks. Histological serial sections were cut from the
nerve sample of each group. Serial sections 5 pm thickness were
cut and mounted on glass slides, and then stained with ordinary
Hematoxylin and Eosin (H and E) stain, which was used for
general examination, and Masson's trichrome stains for the
organization of collagen fibers stromal density along the nerve
trunk 1141,

3. RESULTS
3.1 Clinical observation

Throughout the experiment, the general health condition of the
treated animals was satisfactory and they tolerated the surgical
procedures well. The animals were apparently healthy until the
time of euthanasia.

The treated animals' gait ranged from observable moderate
lameness in slow motion to no weight bearing in fast motion
during the first 7 days post-operatively. Complete weight-bearing
occurred at 2-3 weeks after implantation of the nanofibrils. All
animals used their limb successfully at 3-4 weeks and the animal
gait returned to its normal condition without any remarkable
symptoms of lameness and the joint angle displayed its normal
posture. However, all dogs in the control group showed lameness
and flexion of the upper joints all-over during the time of the
experiment with marked atrophy of the limb muscles.

3.2 Histological findings

Microscopic examination of different collected samples of deep
peroneal nerve (D.P.N.) trunk demonstrated the normal
histological structures of nerve trunk with multiple bundles of
nerve fibers separated by endoneural connective tissue,
perineural connective tissue between the bundles and whole
nerve trunk surrounded externally by epineural connective tissue
rich in small blood vessels (Figure 3a). The deep peroneal nerve
(D.P.N) is ensheathed by Schwann cells that form myelin around
the trunk(Figure 3a).Well-organized collagen fibers with fine
fibrils surrounding myelinated nerve fibers (endoneurium) and
thicker collagen fibers in the perineurium (Figure 3b)
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Histopathological examination of the nerves with the implanted
nanofibril revealed the normal histological structures of nerve
trunk with multiple bundles of nerve fibers separated by
endoneural connective tissue, perineural connective tissue
between the bundles and whole nerve trunk surrounded
externally by epineural connective tissue rich in small blood
vessels.

Better organized histological structures of nanofibril-treated
nerve samples than the untreated control one. More
compartmentation of well-differentiated myelinated nerve fibers
into several small nerve bundles in nanofibriltreated nerve trunks
compared with fewer bundles in the untreated control group.
Connective tissue stroma (epineurium, perineurium and
endoneurum) were more prominent with relatively higher
numbers of small blood vessels compared with the untreated
control group in addition to mild inflammatory cells infiltrations
were detected.

In nanofibril treated nerve trunk were showing thicker nerve
trunk with nearly complete bridging of nerve fibers across several
bundles and separated by thick perineural connective
tissue(Figure 4a). There was homogenous basophilic material
representing scaffold remnants (Figure 4b). These scaffold
remnants were surrounded with fibrous connective tissue rich in
thick collagen fibers, dilated blood vessels (Figure 5a).

In higher magnification were showing well-differentiated
myelinated nerve fibers with many Schwann cells and fine thin
collagen fibers of the endoneurium (Figure 5b).

Non-treated nerve trunk showed several nerve bundles with
incomplete bridging of nerve fibers separated by moderate thick
highly fibrous perineural connective tissue carrying few small
blood vessels( Figure 6). Schwann cells densities were fewer in
number compared with nanofibriltreated group and also they
showed less differentiated nerve axons (Figure 7 a, b)

)
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igure la: A photograph showing the deep peroneal nerve over the
artery forceps.

\h . b3y D, y
Figure 1b: A photograph showing the two ends of the nerve with
relaxed stitch.

Figure 1c: Photograph showing the modulated nanofibrils material.

Figure 1d: A photograph showing the nanofibrils after
implantation.
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Figure 2a: photomlcrogrph from longitudinal tissue section of
normal DPN trunk showing well-organized, densely packed nerve
fibers arranged in packed bundles and surrounded with connective
tissue stroma in the form of endoneurium, perineurium and
epineurium. (H&E 40X)

Figure 2b: photomlcrogrph from the Iongltudlnal tissue sectlon of
normal DPN trunk showing organization of collagen fibers stromal
denS|ty along the nerve trunk (Masson S trlchromestaln 40X

Figure 3a: photomlcrogrph of normal DPN trunk showmg intact
myelinated nerve fibers, Schwann cells (yellow arrow) and
perineural connective tissue housing many blood capillaries (red
arrow) (H&E 100X)

RACY :ﬂ'
OO
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Figure 3b: A photomlcrogrph of normal DPN trunk illustrates

organized collagen fibers with fine fibrils surrounding myelinated

nerve fibers (endoneurium) (yellow arrow) and perineural thicker
fibers (red arrow)

Figure 4a: A hotomlcrogrph of treated trunk |Ilustrates thick
nerve trunk Wlth nearly complete brldglng (H&E 40X)
1"\ 4

Flgure 4b: Photomlcrogrph of treated trunk illustrates homogenous
basophilic scaffold remnants (arrow). (H&E 100X)
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& Ll 2 ot
Figure 5a: A photomicrogrph illustrates densely backed thick
collagen fibers (perineuriumé& epineurium) surrounding well-
organized myelinated axons of nerve bundles with dilated blood
vessels (arrow). (Masson’s trichrome stain, 40X).

showing well-differentiated myelinated nerve fibers with many
Schwann cells and fine thin collagen fibers of endoneurium .

(Masson's trichromestain 100X).

Figure 6: A photomicrogrph of non-treated nerve trunk showing
several nerve bundles with incomplete bridging of nerve fibers and
separated by moderate thick highly fibrous perineural connective

tissue with minimal vasculature (H&E 40X)

. “ |
c‘ %c { ". ‘ \.'
Figure 7a: Photomicrogrph of non treated nerve trunk illustrates
the density of Schwann cells (arrow) were fewer in number
compared with Nano treated group in figure (7b) Note: Poorly

vascularized perineurum. (H&E 100X)

Figure 7b: A photomicrogrph of nano-treated nerve
trunkillustrates density of Schwann cells (arrow). Note:
Highly vascularized perineural connective tissue with many
blood vessels. H&E 100X. trichrome stain,

4. DISCUSSION

Neuron injuries lead to complex cellular and molecular reactions
at the lesion site in an effort to repair the damaged tissue and to
regenerate the axon for reconnection with its target organ.
Damage of the peripheral nerve leads not only to the degradation
of the myelin sheath but also to degeneration of
motoneuronbodies [*°1, Under the right conditions, however, axon
extensions can regenerate over gaps caused by injury,
reconnecting with the distal stump and eventually reestablishing
functional contacts. Peripheral-nerve injuries that result in long
gaps require surgical implantation of a bridge or guidance
channel between the proximal nerve end and the distal stump in
order to restore full function and organ re-innervation 16,

The development of techniques to improve nerve repair in both
the peripheral and central nervous systems have been the object
of a tremendous amount of scientific and medical investigation
and has recently also come under study by biotechnologists,
biochemical engineers and materials scientists. The typical graft
of choice is the autograft, which is a segment of nerve removed
from another part of the body. Disadvantages of the nerve
autograft include a second surgical procedure, limited
availability and permanent denervation at the donor site.
Allografts have also been used, but these are accompanied by the
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usual need for immune-suppression and have very poor success
rates 1. Autologous and autogenous are biological guidance
tubes including blood vessels18and muscle fibers (9 had also
been used as conduits for nerve regeneration with varying levels
of success, but these still suffer from some of the same
disadvantages as auto- and allografts. Conduits have also been
formed from other biological materials, with collagen showing
the greatest potential for success [2°1. Avoiding the problems of
availability and immune-rejection, a promising alternative for
extending the length over which nerves can successfully
regenerate is the artificial nerve graft (also known as a nerve
guidance channel).

Current advances in nanotechnology have led to the development
of a new field of research— nano-science. The main goal of
nanotechnology is the development and application of
nanomaterials that display unique physical, chemical and
functional properties not shown by bulk materials. Nanomaterials
can interact with tissues at the mole-cular level with a very high
degree of functional specificity and control [, Nanotechnology
has significant potential for future clinical application in the
diagnosis and treatment of various disturbances of the central and
peripheral nervous systems [21. A variety of biodegradable
materials have been processed into nanofibrous scaffolds using
the electrospinning technique for PNI repair 122, In an early study,
a bilayer chitosan conduit with an inner layer of
nano/microfibrous structure modified with oligopeptide was
generated to repair a 15mm sciatic nerve gap in rats 3. This
novel integrative chitosan conduit effectively promoted axonal
regeneration that was comparable to that of autologous nerve
grafting on histological assessment.

Recently, a blend of biodegradable polymers PLGA/PCL was
used to produce electrospun tubes to bridge a 10mm long sciatic
nerve lesion gap in rats. Four months after surgery, most of the
electrospin conduit-treated animals showed neural regeneration
and functional restoration on immunohistochemial studies and
electrophysiological assessment [, Schnell et al., 2007,
demonstrate that electrospun fibers composed of a collagen and
PCL blend represent suitable substrate nanofibers on enhancing
glial cell growth in vitro, guiding for supporting cell
proliferation, process outgrowth and migration and as such would
be a good material for artificial nerve implants 2],

Kim et al., 2008, reported that the neurite outgrowth and
Schwann cell migration were in the same direction as the aligned
fibers and extended significantly longer than those cultured on
random fibers. The peripheral nerve regeneration was also
significantly improved by the aligned fiber construct 6], Wang
et al.,2009, discovered that crossed fibers in the aligned fiber
scaffold could be detrimental in axonal outgrowth, and that cell
attachment and growth could depend on fiber density 271, In
addition, the diameter of electrospun fibers could also influence
cell attachment, proliferation and migration [8], Zhu et al., 2011,
demonstrated that the nanofibrous nerve conduit significantly
improved the regeneration of injured peripheral axons and motor
functional recovery at 2 and 12 months' post-surgery 29, Jiang et
al., 2012, proved that the nanofiber-treated rats showed a
significantly greater total number of myelinated fibers and
thicker myelin sheaths when compared with a group of rats that
received microfiber and film conduits at three months' post-
treatment. These positive observations provide useful insights for
the applications of electrospun nanofibrous nerve conduits with
designed nanostructure in the development of peripheral nerve
guide conduits %, Yang et al., 2004, were showed that the

scaffold enhanced cell adhesion and facilitated cell

differentiation and neuron outgrowth (311,

Jenny et al., 2012, conducted an experiment where ten-millimeter
segments of the sciatic nerve were resected in 44 Lewis rats. The
gaps were either left unrepaired, repaired with nerve autograft or
repaired with conduit. After 12 weeks, nerve conduction latency,
compound muscle action potential amplitude, muscle force and
muscle mass were measured. The experiment proved that muscle
recovery for the animals treated with this aligned nanofiber
conduit approached that of autograft, suggesting the importance
of internal conduit structure for nerve repair 3. Biazar et al.,
2013, used a chitosan—cross-linked nanofibrous biodegradable
poly (3-hydroxybutyrate-co-3-hydroxyvalerate) nerve conduit.
These polymeric conduits were implanted into a 10 mm gap in
the sciatic nerves of the rats. Four months after surgery, the
regenerated nerves were evaluated by macroscopic assessments
and histology. Cellular experiments showed a better cell
adhesion, growth, and proliferation inside the cross-linked
nanofibrous scaffolds compared to uncross-linked ones, also
Schwann cells were well attached on chitosan—cross-linked
nanofibrous surface [,

Abd El Azeem et al., 2015, used silicone tubes embedded with
collagen type | sponge seeded with stem cells and neurogenic
media "containing nerve growth factors" were sutured, a gap of
3 cm was made on the right side of the dogs' facial nerve of both
ends, while in the left side as a control side empty silicone tubes
were sutured, healing was evaluated at 6,8 and 10 weeks.
Histological examination of the dogs’ facial nerves illustrated the
massive proliferation of undifferentiated cells at 6 weeks then
multiple blood vessels formation and nerve-like structures with
partial absorption of the scaffold at 8 weeks then well-organized
nerve-like tissues with dilated blood vessels at 10 weeks. This
proves that collagen scaffolds seeded with the mononuclear layer
containing stem cells and nerve growth factors showed efficacy
in regenerating facial nerve 4. As demonstrated above, our work
is in concordance with other authors who worked in the same
research field but on different animal models and different types
of biomaterial scaffolds.

5. CONCLUSION

Our study points out the efficacy of Chitosan-based nanofibrils
in bridging the gap inflicted on the chosen deep peroneal nerve
of dogs and the success of the procedure of nerve regeneration.
Histopathological evaluation also showed the more organized
histological structures of nanofibrils treated nerve samples than
the untreated control one. More importantly, the recovery of
injured sensory and locomotor function has been shown to occur
in a number of peripheral and central injury models using
different animal species

6. RECOMMENDATION

Future research in the field of nerve regeneration by nanofibres
requires further study due to the fact that it will replace
autologous grafting, negating its discussed drawbacks and
opening new horizons for rehabilitation and decreasing the
previously inevitable effects of traumatic nerve injury in humans.
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Abstract

The aim of this study is to determine the prevalence of the aortic arch branches variations in Libyan patients. The proportion
of each type will be determined. Subjects and methods: This retrospective study was carried out on 229 cancer patients
referred to the CT Scan Department for enhanced chest CT scanning. The scans showed that 83% of the patients had classical
aortic arch branching patterns, and 17% had aortic arch variations. Bovine arch variation was the most common variation
seen, reaching 11.4%, in which brachiocephalic and left common carotid arteries arise from the aortic arch in a common
trunk. The prevalence of the left vertebral artery type that originates from the aortic arch was 3.9%. The prevalence of the
aberrant right subclavian artery type was 2.6%, and of the aberrant right subclavian artery with common carotid trunk type
was 1.74%. No relationship was found between gender and aortic arch branches variations. We conclude that aortic arch
branching variations exist and hence, attention must be paid during chest surgical operations/radiological interventions to
ensure safe procedure outcomes. Also, a CT scan is a good method to study such variations and the associated branching
patterns.

Keywords: aortic arch, aortic branches variation, bovine arch, left vertebral artery, contrast enhanced CT.

1. INTRODUCTION These variations in the branching pattern of the AA range from

The classical anatomical and most common configuration of the differences in the origin of different branches to the number of
aortic arch (AA) has three great branches: a brachiocephalic branches .

trunk (BCT), which gives rise to the right subclavian (RS), the
right common carotid (RCC), the left common carotid (LCC),
and the left subclavian (LS) artery, from right to left. This pattern
occurs in 64.9-94.3% of the cases so is described as "classical”
(1, Accordingly, considering these high percentages in

variations, the branchlng_ pattern Of th_e AA are not rare [2'.3]' consists of the brachiocephalic trunk (BT), left common carotid
T_hese variations were dlscoveredglnmdentally during routine artery (LCC) and left subclavian artery (LS). Type I consists of
diagnostic scanning in most cases . BT with LCC and LS, while type 111 includes BT, LCC, left
vertebral artery (LV), LS and the form of type IV is right

According to the classification of Natsis et al. ], eight different
forms of aortic arch have been discovered. They were classified
according to their incidence as types | to VIII, with type | being
the most common, and type VIII being the least common. These
types are referred to serially from I to VIII, in which type |

*Correspondence: . S .

) ] subclavian artery (RS), carotids in common, LS, and in type V
Ibrahim M. M. Elomami. carotids in common-LS, RS, type VI carotids and subclavian in
[brahimomami79@gmail.com common, type VII, RS, right common carotid artery (RCC),

©2021 Unuiversity of Benghazi. All rights reserved. ISSN:Online 2790-1637, Print 2790-1629; National Library of Libya, Legal number : 154/2018

234


http://www.sjuob.uob.edu.ly/

SJUOB (2021) 34 (1) Medical Sciences: 234 — 238

Elomami et al.

LCC, LS, and in type VIII, BT, inferior thyroid artery, LCC, LS
5]

Studying these anatomical variations is crucial especially
considering head, neck and thoracic operations, in particular for
vascular, cardiac, esophageal, and mediastinal surgery [, It has
been reported that during thoracic surgery, unrecognized
variations of the aortic arch branches may lead to serious
complications including ischemia [41.

A contrast-enhanced CT scan is a good method to study the
aortic arch and its associated branching pattern 36, The
development of CT has allowed researchers to study cases of
large sample size such as those seen in a number of previous
studies conducted in different countries such as the United
Kingdom, Germany and China 78], However, CT scans as
mentioned are considered a reliable method to study the
variations in the aortic arch branches, magnetic resonance
imaging (MRI) also can be used to evaluate these variations.
Both CT scans and MRI have high spatial and temporal
resolutions, large fields of view, and multiplanar imaging
reconstruction  capabilities. Therefore, considering the
usefulness of this technique for determining aortic arch
variation, we depended on the same technique to carry out our
study.

2. SUBJECTS AND METHODS

This study was carried out on 229 cancer patients referred for
contrast-enhanced CT scans of the chest for staging during the
study period. The patients included 179 females and 50 males,
ageing between eight and eighty-nine years. The study included
the patients who had their chest scans during the period from the
first of July 2019 to the end of August 2019. The scans were
used to study the anatomy of the aortic arch branches to
determine the presence of the normal variation or the less
occurring or rare variations.

All the test procedures were approved by the local ethics
committee. The study is based on a retrospective evaluation of
radiology records for chest CT findings of aortic arch branches
variations. All cases included in this study were referred to the
CT Scan Unit at the National Cancer Center, Benghazi. The
chest CT scan findings were evaluated by two observers [a
radiologist and an anatomist]. All subjects included in this study
were known oncology cases. The CT scans were performed
using a scanner by Philips; Brilliance- 6 slices. The chest CT
protocol was obtained by a special parameters technique. Mainly
the axial views complimentary views were performed and when
needed complimentary views were taken. These views included
coronal and 3D images.

Descriptive statistics were performed; including the mean of
age, the standard deviation with corresponding confidence
interval in the total sample and by gender, the proportions of
males and females, and the proportions of subjects with aortic
arch branches variations. A Chi-square test for independents was
used to assess the association between gender and types of aortic
arch branches variations (Normal vs variant). The data was
analyzed using IBM SPSS software (version: 25.0).

3. RESULTS

The results showed that from 229 patients in this study, 17% of
the cases had aortic arch branches alterations. The variations
appeared more in females compared to males (table 1) which

indicates the statistics used to show the gender distribution of
the sample group. The mean age of the total sample was also
presented (table 2), in addition to the mean age of both sexes
(table 3). The scans showed that 83% of patients had classical
aortic arch branching patterns (figure 1), and 17% had aortic
arch variations (table 4). Bovine arch configuration (a common
origin to the brachiocephalic and left common carotid artery
origin) (figure 2 & 3) was the most frequent variation seen,
reaching 11.4%. The second most frequent variant was the left
vertebral artery type that originates from the aortic arch was
3.9% (figure 4), while the prevalence of the aberrant right
subclavian artery type (figure 5) was 2.6%, and of the aberrant
right subclavian artery with common carotid trunk type (figure
6) was 1.74%. The percentages do not add up to 100% as few
subjects had more than one variant. The frequency of the
classical configuration and other anatomical variations of the
aortic arch were described and shown in (table 4). No
statistically significant association between gender and the
anatomy of the aortic arch (normal vs. variant), with a p-value
of 0.138 (table 5), the prevalence of the aortic branches with a
variant presentation with reference to the normal aortic arch
branches within the sample also studied (table 6).

Table 1: Gender distribution of the patients:

Frequency Per cent
Male 50 21.8
Female 179 78.2
Total 229 100.0

Table 2: mean of age of total sample:
Mean + SD*
52.45 + 14.16

95% confidence interval
50.61 - 54.30

*standard deviation.

Table 3: mean of age of both sex:

Gender Mean + SD 95%confidence interval
Male 58.14 £19.90 | 53.05-63.23
female 50.87 £17.90 | 49.02-52.71

Table 4: per cent of normal and variant patients:

Frequency Per cent
Normal 190 83.0
Variant 39 17.0
Total 229 100.0

Table 5: The association between sex and aortic arch anatomical

variation:
No, (%) Normal Variant
Males 38 (76%) 12 (24%)
Females 152 (84.9%) 27 (15.1%)

Chi-square p-value = 0.138 (non-significant).
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Table 6: Percent of different aortic arch variants:
Frequency  Per cent

None 190 83.0
Bovine Arch 26 11.4
Left vertebral artery 3.9
RSC aberrant 6 2.6
retroesophageal

RSC aberrant 4 1.74

retroesophageal with

common carotid trunk Figure 3: VRT Volume Rendering Technique showing a bovine

Percentages do not add up to 100% as few subjects have more than one arch configuration.

variant.

Figure 4: 3D VRT Volume Rendering Technique (A) Anterior
Right AR view showing Aberrant left vertebral otherwise classical

. . . . - configuration pattern, (B) Anterior Left AL view of the same
Figure 1: (A) MIP reconstruction Maximum Intensity Projection subject.

and (B) 3D VRT Volume Rendering Technique showing the
Classical pattern of aortic arch branches.

Figure 5: 3D VRT Volume Rendering Technique showing aberrant
right subclavian “ARSC”.

Figure 2: Contrast-enhanced axial cuts through the upper chest
demonstrating a bovine arch configuration variant aortic arch
branches.
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Figure 6: (A) and (B) VRT Volume Rendering Technique showing
bovine arch with aberrant right subclavian.

Figure 7: VRT Volume Rendering Technique showing bovine arch
with aberrant left vertebral.

4. DISCUSSION

The accurate information about the AA branches and their
variations will help chest, cardiovascular surgeons and
interventional radiologists make decisions about the appropriate
clinic treatment. The most common aortic arch variation is the
bovine arch, which has a common origin to the brachiocephalic
and left common carotid arteries, with a prevalence of 1- 41 per
cent in different studies, in Jakanani et al study [7, the bovine
arch variant occurred in 20% of participants [7), and was seen in
approximately 13% of patients in Layton et, al study [¥1. Our
results lie in this range as the percentage of the bovine arch was
(11.4%)).

This study included 229 patients; 50 males (21.8%) and 179
females (78.2%), with a mean age and standard deviation for the
entire group (52.45 + 14.16), the mean age for males (58.14 +
19.90) and for females (50.87 + 17.90). The aortic arch (AA)
classically has three large branches which are classified as (type

1) and has been noticed in 190 patients (83%) of the total number
of cases in this study, while the variations of the branches of the
AA were found in 39 patients (17%). According to the literature,
the normal three-branch pattern of the aortic arch is found with
an incidence of 64.9-94.3% 13451, In this study, the relative
incidence of 78.2% lies in this wide range.

It has been found at autopsy from individuals of Japanese
descent born in Hawaii, that out of 193 individuals, 182 (94.3%)
show a typical artery branching pattern trees [ which is in line
with this study. Also, in agreement with our study, Lale et al. [9
reported that in 881 of studied cases, the classical variation of
the aortic arch was observed in 87.4% (770) of the total number
of cases. Also, variations in branching patterns were seen in 111
(12.6%) patients. An aberrant right subclavian artery was seen
in 1.9%. Whereas 4 (1.74%) of patients had an aberrant right
subclavian artery with common carotid trunk [©1. In this study,
(76 %) of males and (84.9 %) of females are considered
classical, there is no statistical difference between genders (p-
value = 0.138). Similar to the results of a large study of 1000
patients, which concluded that the incidences of the variations
of aortic arch branching were similar among males and females
1], In addition, Natsis et al. 1 reported that no significant
gender or ethnic differences exist among the 5 branching types
(12, Another study on the Mexican population reveals no
statistically significant difference between males and females
131, In this study 9 patients (3.9%), had left vertebral artery
originating directly from the aortic arch, which goes with Miller
et al. study ¥ who found that 4.2% of the patients showed a left
vertebral artery 1. An analysis of 113 aortic arches in Kenya
showed that there was 67.3% of the usual pattern and the
remaining 32.7% showed a great variety of patterns, the most
common of which (25.7%) was two branches namely the left
subclavian artery and a common stem that gave rise to the
brachiocephalic trunk and left common carotid artery [4,
Recently, it has been reported that twenty studies with typical
(78% prevalence) and variable (22%) branching patterns were
included. Common variants were the brachiocephalico-carotid
trunk (49% prevalence), the aberrant left vertebral artery (41%)
and the aberrant right subclavian artery (8%) [*21,

Limitations of the study:

The limitation was that the study was completed at a single
centre. It would be important to conduct a multi-ethnic analysis
of aortic anatomical patterns.

5. CONCLUSION

Understanding the aortic arch branching alterations gives
accurate information that can help chest and cardiac surgeons
during surgical interventions and decreases postoperative
complications and improves post-operative prognosis. Hence,
this study highlights the aortic arch branching variations which
might be significant in future clinical education.
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Abstract

Periodontal diseases are a group of chronic inflammatory diseases that may cause tooth loss. For the past four decades, it has
been documented that periodontal disease has an association with several systemic health issues such as cardiovascular
diseases and diabetes. Prevention of periodontal disease requires continuous education from health care professionals.

A cross-sectional survey study was conducted on 500 students from the Higher Institute of Medical Professions in Benghazi-
Libya (HIMPS) to assess their knowledge regarding periodontal disease and how the participants practice daily oral hygiene.
A structured interview questionnaire was used in this survey. All participants were informed orally about the nature and
purpose of the study. This study showed that only 30% of the students at the HIMPS knew about dental plaque. Also, about
31% of the students knew of the association between periodontal disease and systemic diseases. Sixty per cent of the students
used toothbrushes twice daily but only 33% of them used interdental cleaning aids. More dental education and awareness is
required for health care professionals in Libya.

Keywords: oral hygiene, periodontal disease, knowledge, education.

1. INTRODUCTION
In the absence of adequate oral hygiene, periodontal

Periodontal disease is one of the most common chronic
disorders of infectious origin known in humans with a
prevalence of 20-50% in adults 2. Depending on the
extent of inflammation, the destructive process may
involve the soft tissue surrounding the teeth without loss
of attachment (gingivitis), and /or the deep supporting
tissue of the teeth; the periodontal ligament, cementum and
bone (periodontitis). %!

*Correspondence:
Logien B. Al Ghazal
E.mail: Logien.AlGhazal @uob.edu.ly

microorganisms accumulate and form an organized
structure known as a "bacterial biofilm". [ 34 The
immunoinflammatory response to this subgingival biofilm
causes the rise in certain cytokines such as IL-1B and IL-
6. The exaggerated immune response may spread
throughout the body affecting multiple organs leading to
further systemic involvement. (45

Therefore, periodontal disease does not only affect the oral
cavity but it also has a major impact on systemic health.
Periodontal disease has been shown to be associated with
a variety of medical outcomes such as unfavourable
pregnancy outcomes, cardiovascular diseases (CVD) and
diabetes 19, The risk of periodontal disease increases
with several factors such as oral hygiene neglect, smoking,
systemic diseases, and medications [,
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Prevention from periodontal disease starts with proper oral
hygiene which is well known as plaque control. Plaque
control is important for dental and general health, it is also
necessary for the long-term success of periodontal
treatment (1112131 Dental health education programs are
important for health promotion among health care
providers and the community. Improving dental health
helps in reducing the risk of aggravating other systemic
diseases 14151,

The aims of the study were to evaluate the level of oral
health knowledge regarding periodontal disease and how
it is related to systemic disease. Moreover, to test the level
of oral hygiene practice among students of the Higher
Institute of Medical Professions — Benghazi — Libya.

2. MATERIALS AND METHODS

A cross-sectional survey study was conducted on 500
students from the Higher Institute of Medical Professions
in Benghazi-Libya (HIMPS) to assess their knowledge
regarding periodontal disease and how the participants
practice daily oral hygiene. Permission to question the
students was gained from the Dean of the HIMPS. All
participants were informed orally about the nature and
purpose of the study. Verbal and written consent was
gained before the interview. A structured interview

questionnaire was used in this survey. After obtaining the
consent, the students were questioned separately.

Questionnaire design

The questionnaire (Tablel) includes three sections.
Section (A) focuses on the socio-demographic and
personal data. Section (B) includes questions testing the
basic knowledge regarding periodontal disease and its
association with systemic health. Section(C) addresses
how the participants practice daily oral hygiene and asks
them to demonstrate their technique in brushing their teeth
on an oral hygiene model. All responses to questions were
analyzed using statistical analysis using the SPSS IBM
package version 20.

3. RESULTS
Socio-demographic data

Five hundred students from the Higher Institute of Medical
Professions Benghazi — Libya were included in this study
as shown in [Table 2]. The students' mean age was 20.8
years.

(Tablel):Questionnaire form

(Section A: socio-demographic and personal data)

Age:

Sex:

Collage dept.speciality:

Year of study:

Residence:

Living condition: (Flat — house — villa).

Households: (Parents —spouse— spouse/parents with children)

Income: working (completely independent) (partially independent).
(Section B: periodontal knowledge &OHI practice)

Do you know what dental plague means? 1.Yes 2.No

/Are you aware of the symptoms of periodontal disease? 1.Yes 2.No

If yes, could you mention two symptoms of them?

Do you think there is an association between pregnancy and 1.Yes 2. No

periodontal disease?

/Are you aware that chronic periodontitis is a risk factor for 1. 1.Yes 2.No

other systemic diseases (CVD, diabetes)

Do you think that periodontal disease is preventable? 1.Yes 2.No

From where do you get your information about oral hygiene?

(Family, friends, media, dental clinic).

(Section C: Oral hygiene practice)

How often do you brush your teeth?

(Never, once, twice, more than twice)

Do you have a specific way of brushing your teeth? Yes No
Do you use an interdental cleaning aid? Dental floss or an Yes No
interdental brush

Do you use any other oral hygiene methods? Yes No
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Table 2 Distribution of students according to gender

Sex No. %
Female 455 91
Male 45 9
Male 45 9
Total 500 100

The students at the Higher Institute of Medical Professions
studied general basic subjects in the first year before they
specialized in specific departments. The students were
distributed as follows; 213 students in the first year, 65
students in the Medical Facility Department, 74 students

in Radiology, 65 students in the Dental Hygiene
Department, and 83 students in the Anesthesia
Department. Most of the students were partially

independent with regard to income.

Knowledge about periodontal disease and its

association with systemic diseases.

The response of the students to the question, Do you know
what is dental plague (DP)? Three hundred and fifty-six
students out of 500 students did not know what is DP. Only
21.8 % and 9% of female and male students respectively
knew about DP [Figure 1].

100
91

o Yes ®m No

Male Female

Figure 1 presents the response to the question Do you know
what dental plaque is?

Most of the students who knew about dental plaque were
those enrolled in the oral hygiene department (73.8%).
There was a significant difference between the students
from different specializations at p-value = 0.0001.

The other question to test the participants' knowledge
about periodontal disease was about whether the
participant knew about periodontal disease symptoms. The
highest score (57 %) was for the dental hygienists who
knew two symptoms. There was a significant difference

between the students from different specializations at p-
value = 0.0001. There was also a significant difference
between females and males[Figure 2].

Generic
40.4
44.6
37.3 Anesthesia
>2
7
= Dental hygiene
m0
Radiology
Manage medical
facilities
%
60 )

Figure 2 shows the distribution of students who knew two
symptoms of periodontal disease

shows the results of the response to the question Is there
an association between chronic periodontitis and other
systemic diseases such as cardiovascular disease and
diabetes? Most of the students knew of this association.

80
70
60 -
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40 -
30 -
20 -
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72
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Figure 3: response to the question regarding the association
between periodontal disease and systemic disease.

Oral hygiene practice:

When students were asked about oral hygiene practice,
most of them brush their teeth twice daily with a
percentage of (61.8 % and 60%) for female and male
students respectively. The results [

] in general show a significant difference between female
and male students at P-value =0.009.
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Table 3: shows students who brush their teeth

Male Female
How often do you
brush your teeth?

No. % No. %
Never 0 0 3 0.7
Once 17 37.8 | 93 20.4
Twice 27 60 281" 61.8
More than two 1 22 |78 17.1
Total 45 100 | 455 100

*P =0.009 (Significant).

Even though most of the students knew that maintaining
oral hygiene is by using a manual toothbrush and
interdental aids (IDA), about 89% of males and 78.5% of
females did not use any interdental cleaning aids.

It is important to know whether they brush their teeth with
the right technique or not, as the quality of brushing is
more important than the quantity of brushing. The results
of the present study showed that only 7.8% of the students
used the Bass technique to brush their teeth.

4. DISCUSSION

Periodontal disease (PD) has been recognized as a major
global public health problem due to its prevalence, the
economic impact on the health care system and health
consequences. [14 151

Five hundred students from the Higher Institute of Medical
Professions Benghazi — Libya were included in this study.
Students are a good representative sample for the
population since they reflect education, and socio-
economic conditions, which can affect their oral health
behaviour and status. Health care providers should have
adequate knowledge about oral health and they should play
an active role in oral health promotion. To our knowledge,
this is the first study to be conducted on Libyan students.

In this study, we assessed the knowledge of periodontal
disease among HIMP students; whether they knew about
periodontal disease and its association with other systemic
diseases. The European Federation of Periodontology
(EFP), is calling upon dental and health professionals to
act on the prevention, early diagnosis, and effective
management of PD. 1%

The Higher Institute of Medical Professions students
studied general basic subjects in the first year before they
were distributed to different fields such as medical
facilities' management, radiology technology, dental
hygiene, anesthesia assistance.

The response of students to the first question Do you know
what dental plaque (DP) means? (dental plaque is the main
cause of periodontitis); 356 out of 500 students did not
know what DP is; only 30% of the students knew what

dental plaque was. The results for the same question
among different specializations showed a significant
difference between them at P-value = 0.0001. The highest
percentage of knowledge regarding that question was 73.
8% for the dental hygienist specialization students. This
could be attributed to the fact that this information is part
of their curriculum. Also, there was a significant difference
between female and male students, as female students were
more aware of DP. This study's results are in agreement
with the results of two studies conducted at college
universities in Jordan and Yemen 561, These two studies
evaluated the knowledge and awareness among university
students 15161, Both studies demonstrated that students in
the medical or dental fields were more aware when
compared to other specialities >l With respect to
gender, female students were more aware than males 116171,

Regarding symptoms of periodontal disease, the highest
percentage of students who knew more than one symptom
of PD was from the dental hygiene speciality (57%). This
can probably be attributed to the increasing awareness and
level of education among oral hygienists as these topics are
part of their syllabus which had a significant impact on
their knowledge score. [16:17.18.19]

This study shows the results of testing the participants'
periodontal health knowledge regarding whether chronic
periodontitis is considered a risk factor for other systemic
diseases such as CVD and diabetes. Most of the students
knew about this association with no significant difference
between the various specializations.

Oral hygiene is important for maintaining a healthy
periodontium and is dependent on a manual toothbrush and
interdental aids. Most of the students brush their teeth
twice daily, at 61.8 % for female students and 60% for
male students and even though most of the students were
brushing their teeth manually ranging from 1 to 3 times
daily, 92.2 % of them were not practising the right
brushing technique (the Bass technique) as demonstrated
by the oral hygiene student using the oral hygiene model.
Regarding the use of interdental cleaning aids; dental floss
or interdental brushes or any other oral hygiene methods,
results show 89% of male students and 78.5% of female
students have never used interdental aids. Generally,
public awareness about interdental aids and other
measures to control dental plaque is weak, presumably due
to inadequate health education concerning these
conditions. However, most of the study participants had a
good level of knowledge regarding the role of oral hygiene
in preventing gingival disease. This is in agreement with
similar studies. [20 21,221

The results of practising the right brushing technique as
demonstrated by students using the oral hygiene model
show that 92.2% practice in the wrong way and 7.8%, who
were oral hygienist students, use the right technique. Other
studies proved that dental health knowledge and attitudes
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became more positive with the increase of the level of
education. 11819

This study demonstrated that there were significant
differences in oral health knowledge among students from
different levels of studies and different disciplines. The
findings might reflect the difference in students’
experience, attitudes, behaviour, and education. It was
found that the awareness observed in the current study is
high especially among oral hygienists and the difference
was statistically significant among the different
specialized groups in some aspects. Similar results were
observed in studies conducted by Umeizudike et al 4 &
Pralhad and Thomas 2

In the present study, awareness regarding oral health was
found to be poor among specializations other than oral
hygiene due to a lack of educational programs about PD.
The results of the present study are in agreement with other
studies. 26271 Knowledge about periodontal disease and its
impact on systemic illnesses should be emphasized to
health providers and in continuing medical education
courses which will be reflected positively on the general
population.?”)

Health care professionals and providers interact with
several patients each day. Health education plays an
important role in the prevention of periodontal disease.
Assessing and improving the existing knowledge about
periodontal disease and its systemic manifestations among
health care professionals will be beneficial to society 2824
A periodontal awareness program, which aims at
improving periodontal health, should be initiated for all
HIMP students. Awareness of the necessary actions of
patients and dental professionals is seen as the key to
improving periodontal health. [30. 311

5. CONCLUSION

The wvarious and inadequate knowledge regarding
periodontal disease and the attitude towards oral hygiene
practice observed in this study highlighted the weaknesses
in the oral health education programs in Libya.

6. RECOMMENDATION

It is recommended that dental education programs are
conducted for health care providers to try to update their
knowledge about the periodontal and systemic disease
correlation and other aspects relating to oral health care.
So, basic knowledge of dentistry should be incorporated
into the syllabus used for healthcare providers, which will
be of great benefit.
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Abstract

Obijective: To recognize the effect of early surgical intervention in congenital heart in improving pulmonary hypertension,
and to show the result of using medication in decreasing pulmonary hypertension Background : Pulmonary hypertension is
defined as a mean pulmonary arterial pressure >25 mmgh .in congenital heart disease (PAH-CHD)it is caused by pulmonary
overcirculation, pulmonary vasoconstriction, and pulmonary vascular disease, either alone or in combination. Design
prospective clinical trial study with follow up. Setting: Al-Hawary General Hospital, National Benghazi Cardiac Center.
Methods: 68 patients have been seen with pulmonary hypertension due to congenital heart disease in the period from 6/2010-
6/2021, Age: from 6 months to 40 years old, We exclude 4 patients with primary pulmonary hypertension, we used clinical
criteria, echocardiogram, and cardiac catheterization. Follow up method: period 3 months — 11 years, 4/68 patients lost
their contact, we divide the other 64 patients into two the groups; Group 1 (n= 34) <2 years old, Group 2 (n=30) >2 years
old. Results: Gender: F: M ratio is approximately 1.3 :1. The type of congenital heart disease was in (48.5%)of patients
VSD, in (28%) AVC, (8.5%)ASD, (4.5%) TPVDA, (3%) TGA, (3%) complex,(1.5%) univentricle, (1.5%) PDA,(1.5%)
intramitral valve membrane MS. (34%) were Down syndrome patients, 37/68 received sildenafil , 1/68 Bosentan, and 3/68
received both drugs. Follow up results: Group 1 28/34 (82%) PHT normalized, 26/28 post operative, Group2
results:(10%) PHT normalized after surgery, Conclusions: The best therapy for PAH-CHD remains prevention through a
“timely” repair of the defect., advanced medications are required.

Keywords: pulmonary arterial hypertension, congenital heart disease, sildenafil, surgical intervention.

1. INTRODUCTION Group 1 - Pulmonary arterial hypertension (PAH) Group 2

Pulmonary hypertension is defined as a mean pulmonary arterial - Pulmonary hypertension due to left-sided heart disease (PAH-

pressure  >25 mmgh.WHO clinical classifications of CHD). Group 3 - Pulmonary hypertension due to lung diseases

pulmonary hypertension: and/or hypoxia. Group 4 - Chronic thromboembolic pulmonary
hypertension (CTEPH)

*Correspondence: Goup -2 Pulmonary arterial hypertension (PAH) is a frequent

Rasmia Husni Feituri. complication of congenital heart disease (CHD), (PAH-CHD)

rasmia_f@yahoo.com particularly in patients with left-to-right (systemic-to-pulmonary)
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shunts. Persistent exposure of the pulmonary vasculature to
increased blood flow and pressure may result in vascular
remodelling and dysfunction. This leads to increased pulmonary
vascular resistance (PVR) and, ultimately, to reversal of the shunt
and development of Eisenmenger’s syndrome. First described by
Victor Eisenmenger in 1897 [1], Eisenmenger’s syndrome was
defined in 1958 as “pulmonary hypertension at systemic level
due to high PVR with reversed or bidirectional blood flow
through a septal defect” [2]. Eisenmenger’s syndrome represents
the most advanced form of PAH-CHD. The current European
Society of Cardiology guidelines provide an anatomical—
pathophysiological classification of the congenital left-to-right
shunts associated with PAH [3]. Simple defects include pre-
tricuspid shunts (such as atrial septal defect (ASD)) and simple
post-tricuspid shunts (including ventricular septal defects
(VSD)), while complex CHD includes complete atrioventricular
septal defect (AVSD), truncus arteriosus, single ventricular
physiology with unobstructed pulmonary blood flow and
transposition of the great arteries with VSD. In some instances,
left-sided lesions can result in development of post-capillary
pulmonary hypertension; however, this occurs much less
frequently than PAH resulting from left-to-right shunts [4].The
development of PAH in patients with CHD is associated with
increased mortality and high morbidity, reflected in a substantial
increase in health service utilisation [5, 6]. While successful early
closure of a cardiac defect prevents the development of PAH, and
advances in paediatric cardiology and surgery have led to a
marked decrease in the prevalence of PAH-CHD in western
countries, the number of patients with CHD surviving into
adulthood has increased [7, 8]. However, not all patients have a
fully successful repair and many continue to suffer from residual
lesions and potentially serious sequelae into adulthood.
Depending on their age at closure, even patients who have had a
full repair of their cardiac defect are at risk of developing PAH.
In addition, there remains a population of patients with left-to-
right shunts who are not diagnosed until childhood or even into
adulthood. In these patients, changes to the pulmonary
vasculature have already occurred, and PAH has, to a greater or
lesser degree, already developed.

Among them are patients with Down’s syndrome, who represent
a significant and under-recognized patient group. Patients with
Down’s syndrome have a high incidence of complex cardiac
defects and are at particular risk of developing PAH-CHD. In
fact, in a recent registry study, individuals with Down’s
syndrome made up almost half the total population of
Eisenmenger’s syndrome patients [9]. Despite this, there is
evidence that Down’s syndrome patients are often undermanaged
in terms of their PAH-CHD [9]. Today, the majority of patients
with CHD seen in clinical practice are adults, and it is likely that
they will continue to represent the largest proportion of patients
requiring life-long medical care in the short-to-medium term
[10, 11]. The estimated prevalence of CHD is approximately six
to 10 per 1,000 live births [12, 13] and 4-15% of patients with
CHD will go on to develop PAH [14]. In the French National
Registry of PAH, PAH-CHD was the second most commonly
associated form of PAH (after connective tissue disease-
associated PAH) [15]. Data from European registry studies give
the overall prevalence of PAH in adult patients with CHD as 4—
28% and the prevalence of Eisenmenger’s syndrome as ~1-6%
[14, 16]. The prevalence of PAH in patients with CHD varies
according to the size and location of the cardiac defect [3]. The
risk of developing Eisenmenger’s syndrome also varies

depending on the underlying heart defect, ranging from ~10—
17% in patients with an ASD (pre-tricuspid shunt), to ~50% of
patients with a VSD (post-tricuspid shunt), 90% of those with
unrepaired AVSD and almost all patients with truncus arteriosus
[14, 17, 18]. In general, patients with large and complex defects
are at greatest risk. Patients with a post-tricuspid shunt (i.e. VSD,
aortopulmonary window or complex CHD) tend to have an
earlier onset of Eisenmenger’s syndrome, with most patients
presenting in childhood, compared with pre-tricuspid shunt
patients (i.e. ASD or unobstructed anomalous pulmonary of
patients with complex anatomy (i.e. AVSD, univentricular heart,
transposition of the great arteries venous return) who generally
do not develop pulmonary hypertension at all or present with
PAH in adulthood [19]. Mortality and common arterial trunk) is
higher than in those with simple anatomy (i.e. ASD, VSD or
patent arterial duct). In a study of patients with Eisenmenger’s
syndrome at a specialist adult CHD centre, 50% of patients with
simple anatomy were still alive at 58 yrs of age compared with
50% of patients with complex anatomy having died by the age of
42 yrs [20].

In 1998, during the Second World Symposium on Pulmonary
Hypertension (PH) held in Evian, France, a clinical classification
of PH was proposed.[2]

PATHOPHYSIOLOGY OF PAH-CHD

The timing of corrective surgery is critical to the avoidance of
pulmonary vascular disease and PAH. The development of
changes in the pulmonary arteries arising from persistently
increased pulmonary pressure is a dynamic and multifactorial
process, with progressive endothelial dysfunction leading to the
characteristic vasoconstriction and remodeling of the pulmonary
vascular bed [22].

TREATMENT OF PAH-CHD

When considering therapy in patients with PAH-CHD, care
needs to be taken to obtain a full and detailed history including
chronological symptom presentation. This is particularly
important in the assessment of functional class. This can have a
significant impact on the ability of Eisenmenger’s syndrome
patients to take part in day-to-day activities [30, 33].

General management of PAH-CHD

General measures include avoidance of strenuous exercise,
although mild activity is beneficial, and prevention of
dehydration. Patients with Eisenmenger’s syndrome are at
particular risk during anesthesia and surgery, and special care is
required. Pregnancy is contraindicated in patients with
Eisenmenger’s syndrome as there is a high risk of maternal and
fetal mortality; adequate contraception is, therefore, mandatory.
Long-term supplemental oxygen therapy at home may improve
symptoms. However, as this has not been shown to modify
survival, at least when given only at night [36],

Routine phlebotomy should not be performed as secondary
erythrocytosis is beneficial for oxygen transport and delivery [3].
If moderate-to-severe symptoms of hyperviscosity are present,
and iron deficiency and dehydration have been excluded,
phlebotomy with isovolumic replacement should be performed
carefully when the haematocrit is >65% [38]. Iron deficiency has
been shown to be associated with a higher risk of adverse
outcomes (all-cause mortality, transplantation and hospitalisation
due to cardiopulmonary causes) in Eisenmenger’s syndrome
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patients [39] and iron replacement therapy improves exercise
tolerance and QoL [40]. However, care should be taken in
patients with low oxygen saturations to avoid haemoglobin levels
becoming too high [39].

Management of PAH-CHD with PAH-specific therapies

(bosentan, sildenafil or epoprostenol) treatment of PAH-CHD
patients with PAH-specific therapy improves outcome. Long-
term PAH-specific therapy in patients with Eisenmenger’s
syndrome has been shown to improve both objective exercise
capacity and subjective symptoms, although escalation of
therapy over time may be required if symptoms deteriorate
during treatment [41].

“TREAT-TO-CLOSE” CONSIDERATIONS

Correction of an underlying congenital heart defect in infancy
can prevent the development of PAH-CHD; however, a
proportion of patients with left-to-right shunts are not recognised
until later in their life, when they already have changes to the
pulmonary vasculature and increased PVR. In those patients with
increased PAP and Qp, but with a PVR within normal limits or
only slightly raised, pulmonary vascular changes are likely to be
minimal and the patient may benefit from surgery [42].

PAH-CHD IN DOWN’S SYNDROME

Down’s syndrome (trisomy 21) is the most common
chromosomal abnormality, with an estimated incidence of
approximately 1.1 per 1,000 live births [45]. The incidence has
been increasing in recent years [46]. Over the past few decades
there has been a substantial increase in the life expectancy of
children with Down’s Syndrome, from around 12 yrs in the 1940s
[47] to 35 yrs in the 1980s [48] to 60 yrs today [49, 50]. Down’s
syndrome is strongly associated with the development of
pulmonary hypertension, predominantly associated with upper
airway obstruction and CHD. The prevalence of CHD in neonates
with Down’s syndrome is around 42-58%, with AVSD and VSD
representing the most common defects [9, 50-52]. A number of
factors in individuals with Down’s syndrome may contribute to
the high rates of PAH reported in this population. Down’s
syndrome patients tend to have a high prevalence of the complex
defects that are most commonly associated with PAH and, in
particular, with Eisenmenger’s syndrome. In addition, upper
airway obstruction resulting from a range of pathologies,
including tracheal stenosis and nasopharyngeal, oropharyngeal
and subglottic compromise, is a common finding in patients with
Down’s syndrome, which may also contribute to the high
prevalence of PAH in Down’s syndrome patients [53]. There is
also a high prevalence of pulmonary hypertension of the neonate
among Down’s syndrome patients, with an incidence of 1.2—
5.2% in Down’s syndrome neonates compared with the reported
general incidence of 0.1% [50, 54]. The reason for this is unclear.

As with Eisenmenger’s syndrome patients without Down’s
syndrome, those with Down’s syndrome have markedly reduced
long-term survival, although there is no apparent difference in
survival between Eisenmenger’s syndrome patients with and
without Down’s syndrome [55]. However, when compared with
other CHD patients, those with Down’s syndrome are more prone
to developing PAH earlier, probably due to a subtle endothelial
dysfunction [56], and have worse functional capacity; both
factors being associated with poorer long-term outcome
[9, 41, 57]. Despite this, however, a recent registry study found
that patients with Down’s syndrome received significantly less

PAH-specific treatment [9]. This may reflect the lack of clinical
trials in Eisenmenger’s syndrome in general, and in
Eisenmenger’s syndrome patients with Down’s syndrome in
particular, at the time the registry was initiated. Although there
are no randomised controlled trials in Down’s syndrome patients
with PAH-CHD, data from open-label studies have emerged
recently. Duffels et al. [58] reported stabilisation of the 6-min
walk distance (6MWD) and QoL in Down’s syndrome patients
with PAH-CHD following a median of 22 months’ bosentan
therapy, although this was in contrast with a significant
improvement in parameters in patients with PAH-CHD without
Down’s syndrome in the same study.

Aim of the study:

To identify the type of congenital heart disease that resulted in
pulmonary hypertension in this study

To recognize the effect of early surgical intervention in
congenital heart in normalizing pulmonary hypertension

To show the result of using drugs in helping decrease pulmonary
hypertension pre and post surgical intervention

2. METHODS:

Prospective clinical trial study with follow up comparing the
effect of early surgical intervention and appropriate medication
in two group of patients with congenital heart disease; the first
group were < 2 years when they had their Surgery and the second
group were >2 years.

68 patients seen in OPD of General Hawary hospital and
Benghazi cardiac center with pulmonary hypertension due to
congenital heart disease and were followed up in the period from
6/2010- 6/2021 included in the study Age of the patients ranged
from 6 months to 40 years old We exclude 4
patients with primary pulmonary hypertension . All patient name,
age, gender, address, was registered and all patient was examined
and diagnosed by clinical examination, CBC, chest x-ray, ECG
and Echocardiography, we used Echo machines: Philips IE 33,
VIVID 3, 5 7, and 9, and GE 59, Trans-esophageal
echocardiography done for 4 patients to diagnose congenital
cardiac lesion cause the PHT.

Clinical criteria for pulmonary hypertension : heave, loud S2, and
long systolic murmur of tricuspid valve regurgitation , Clinical
criteria for operable cases : sign and symptoms of heart failure,
02 saturation > 95, chest x-ray cardiomegaly. Echo criteria:
dilated right side of the heart, tricuspid valve regurgitation ,
dilated main pulmonary artery , deceleration time less than 100
sec, pulmonary valve regurgitation. Surgical correction done in
patients with significant interatrial shunt (Qp/Qs >1.5 or signs of
right ventricular volume overload) and PVR <5 Wood units
Follow up method : We divided the patients with PHT into 2
groups according to their age , Group 1 : at the age of <2
years, Group 2 :> 2 years.15/68 (22%) patients right side study
catheterization done for them to confirm diagnosis of PHT and to
perform O2 test by measuring aorta and pulmonary pressure pre
and post 100 % oxygen inhalation for >15mins , and also QP/QS
by taking Bl gases from SVC and MPA pre and post100 % O2
inhalation , and measuring the pulmonary vascular resistance
(PVR), we used Philips , GE, and Toshiba machines 3/15
diagnostic catheterization done twice for them. the response to
02 inhalation test is by decrease in the mean pulmonary pressure
for > 10 mmgh
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Statistic package of social sciences (SPSS) version 23.0 was used
for data entry processing and analysis.

3. Results:

68 patients with congenital heart disease develop pulmonary
hypertension , 42/68 (62%) was from Benghazi and 26/68 (38%)
was from outside Benghazi

Gender: 38 are female and 30 are male, with slightly more
common in females

F: M ratio is approximately 1.3 :1 ( see diagram 1)

» Gender Ratio

35
30 -+
25 -
B Male 20 +
B Female 15 A

10 -

Male
Diagram 1: ratio in PAH-CHD

Female

Type of the congenital heart disease:

33/68 (48.5%) had VSD, 19/68 (28%) AVC, 6/68 (8.5%)ASD,
3/68 (4.5%) TPVDA, 2/68 (3%) TGA, 2/68 (3%) complex, 1/68
(1.5%) univentricle, 1/68 (1.5%) PDA, and 1/68 (1.5%)
intramitral valve membrane MS. (see diagram 2)

23/68 (34%) were Down syndrome patients

Type of congenital heart
disease

B No. of patients

Diagram 2: Number of the patients with PAH according to
the types of CHD

Medical Treatment: 64/68 received treatment

60/64 received sildenafil, 1/64 Bosentan, 3/64 both (see diagram
3)

Treatment of PAH

B Sildenafil
M Bosentan

Both

Diagram 3: no of patients received each type of medicine
(PAH: pulmonary artery hypertension )

Follow up result:

We exclude 4/68 patients from follow up we lost their contact
and follow up

Follow up n=64
7/64(17%) patients died, surgery was not performed for them

2/64 (3%) was having moderate VVSD closed spontaneously and
PHT normalized with help of medical treatment (sindenafil )

40/ 64 (62.5%) were operated : 3/40 died post operative (one
after AVC correction, the other after double flap closure of VSD,
one ASD with partial pulmonary veins drainage anomaly), 31/40
total correction done for them and PHT normalized, 2/40 MPA
banding done first then total correction and PHT normalized,
3/40 only pulmonary artery banding done for them still on
medical treatment and sever PHT, 1/40 double flap closure of
VSD still on medical treatment still has sever PHT : (so 2
patients operated with double flap VSD closure one died and the
other still has sever PHT)

14/64 (21.8 %) inoperable patients with PHT develop
pulmonary vascular disease still alive but inoperable because of
irreversible PHT ,

1/64 (3%) operable PHT patients waiting for surgery

So 10/64 patients died (15.6%) , 7/11 without surgery, and 3/11
post operative

We divide the patients into 2 groups

Group 1 (n= 34) <2 yearsold, Group 2 (n=30) > 2 yearsold
Group 1 n=34 ( < 2 years old)

13 /34 ( 38%) are down syndrome ( see diagram 4)

3/34 died before surgery 2 of them was down syndrome,2/34
PHT normalized after spontaneous closure and was on
sildenafil. ,1/34 still having PHT on sildenafil waiting for

surgery
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28/34 (82%) have been operated, In these patients with PHT
pulmonary vascular changes are likely to be minimal and the
patient got benefit from surgery, we depend on clinical criteria
that they still have sign and symptoms of heart failure, O2 sat
more than 95%, and cardiomegaly in chest x-ray , no cardiac
catheterization done for them , 26/28 (92.5%) was total
correction and the PHT normalized, 1/28 died after surgery, 1/28
develop CP after banding palliative surgery and PHT not
normalized.

So 28/34 (82%) in this age group PHT normalized: ( 2 without
surgery, and 26 ( 92.5%) post operative ) ,4/34 died (11.7%) 3/4
before surgery and 1/4 after surgery, 1/34 (3%) waiting for
surgery, 1/34 (3%) still has PHT post operative

Group 2 n= 30 (> 2 years old) (10/30 are down syndrome ) (
see diagram 4)

4/30 died without operation performed for them, 3/4 were
patients with Down syndrome 12/30 operated : 2/12 died post
operative, {one post double flab VSD closure at7 years old, the
other total correction of TPVDA and ASD at 40 years old }.3/12
PHT normalized after surgery operated at 2.5 yrs—3.5 years old
.7/12 still having persistent sever PHT after surgery and on
medical treatment 1/7 : 26years old female from Tubruk operated
with double flab VSD closure she has also arrhythmia , 3/7
pulmonary artery banding : (5 yrs female from Benghazi with
large VSD , 20 years old female from Baida with large VSD and
10 years old down syndrome boy from Egkera with AVC) , 2/7
post TGA 17 years old Palestinian girl lives in Benghazi the
operation was arterial switch done at 1 year old, and the other 8
years old boy the operation was Senning , and 1/7 : 4 years old
down syndrome female patient from Benghazi post ASD closure.
14/30 having sever PHT on medical treatment, they develop
pulmonary vascular disease still alive but inoperable because of
irreversible  PHT , with Eisenmenger's syndrome
Complications: 3/30 patients develop right side heart failure,
4/30 patients HCT > 65, Phlebotomy done for them

So only 3/30 (10%) PHT normalized in the age group > 2years
old

None of the patients had their PHT normalized in the group
operated after 3.5 years of age

6/30 died ( 4 without surgery, 2 post operative)

40

35

B Down sy

B Normal

Group 2n=30

Goup 1n=34

Diagram 4: Number of down syndrome patients in each
group

Tab. 1: Follow up result of PAH-CHD patients
comparing both Groups

PAH-CHD Group 1 Group 2 Total
Died without surgery 3 4 7
Operated 28 12 40
Spontaneous closure 2 0 2
PAH not operated 1 14 15
Total 34 30 64
PAH normalized 28 3 31/64

Tab. 2: comparing follow up result of operated patients in

both groups
Operated patients | Group 1 Group 2
N=40 no=28 no=12

Died post operative 1 2
Still having PAH

) 1 7
post operative
PAH n_ormallzed post 2 3 P value 0.000
operative
Total 28 12

Using IBM SPSS Version 23 Chi Square test the P value was
0,000 therefore there is a strong association between the
normalized PAH and the age of the patient at time of
operation.

4. DISCUSSION::

Our study has shown that the pulmonary hypertension slightly
more common in females

The most common defects associated with elevated pulmonary
pressure is a large ventricular septal defect (VSD)*21417.18) this
is could be that the VSD is the most common congenital heart
disease.

We had limited use of Cardiac catheterization we did for only
22% of the patients which is very important to detect the
operable cases in severe PHT in older patient 2!
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