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Received: 16 December 2020./ Accepted: 03 January 2022 
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Abstract: This study aims to synthesis 2-[(dipyrrolidin-1-yl)methylene] malononitrile 2 and 

identify its crystal structure by X-ray diffraction analysis. 2-[(dipyrrolidin-1-yl)methylene] 

malononitrile was prepared by a direct displacement of the methylthio group (SMe) in the 2-

[bis(methylthio)methylene] malononitrile 1 with pyrrolidine as cyclic secondary amine by 

conjugating addition-elimination reaction under reflux conditions for two hours. The com-

pound was obtained in high yield (80%). The structure of compound 2-[(dipyrrolidin-1-

yl)methylene] malononitrile 2  was identified by performing X-ray diffraction analysis. Suita-

ble crystals of compound 2 were grown by slow evaporation of methanol solution of the com-

pound. The compound 2 crystallized in an orthorhombic crystal system with a space group of 

Pbcn. In the title compound, the two cyanide groups and the two pyrrolidine rings adopted 

trans configurations across the C2=C3 bond. The bond lengths and angles of the two pyrroli-

dinyl rings in the compound are within the normal range. The maximum deviation of 

N5/C2/C3/C4/N5
a
/C4

a
 is 0.002(1) around C4, and no deviation has been recorded for the

fragment N1/N1
a
/C2/C3 (0.000 (1)°). The dihedral angle between the pyrrolidine ring and

N1/N1
a
/C2/C3 is 33.06(8)°, and the dihedral angle between the pyrrolidine ring and

N5/C2/C3/C4/N5
a
/C4

a
 is 50.57(7)°. The crystal packing is stabilized by two intermolecular

and one intramolecular C---H…N hydrogen bonds, which form a one-dimensional polymeric 

chain along the axis. 

Keywords: single-crystal X-ray study; crystal structure; orthorhombic crystal system; direct 

displacement; R factor = 0.040, wR = 0.110. 

INTRODUCTION 

Ketene-N,S- and -N,N-acetals, which are a 

group of compounds derived from enamines 

and belong to the acetal chitin family, are 

very reactive and electronically rich. Ketene 

acetals are of interest not only because of 

their unique electronic properties but also for 

their importance as versatile building blocks 

in organic synthesis. According to the num-

ber and types of compounds, keten N,S-acetal 

is the biggest family in the world of ketene 

acetals (Zhang et al., 2016). Having the struc-

tural feature of ketene S,S-cetals and enami-

nones make ketene N,S-acetals versatile and 

easy to use, particularly in multicomponent 

and cyclization reactions for the synthesis of 

various heterocyclic systems and related nat-

ural products (Al-Adiwish et al., 2019; Al-

Adiwish et al., 2013; Gouda et al., 2010; 

Khalil et al., 2009; Misra et al., 2007; Zhang 

et al., 2016). In addition, they; are used as 

intermediates in dye and are often used in 

pharmaceutical industries (Al-Adiwish et al., 

https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v37i2.383&amp;domain=pdf&amp;date_stamp=2008-08-14
https://doi.org/10.54172/mjsc.v37i2.383
file:///H:/Users/pc/Desktop/WAY%20X-ray/new%20compound/1%20_refine_ls_R_factor_gt
file:///H:/Users/pc/Desktop/WAY%20X-ray/new%20compound/1%20_refine_ls_wR_factor_ref
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2019; Al-Adiwish et al., 2013; Al-Afaleq, 

2001; El-Saghier et al., 2008; Elgemeie et al., 

2007; Gouda et al., 2010; Khalil et al., 2009; 

Misra et al., 2007). Due to the push-pull al-

kene skeleton, they are useful reactants and 

synthetic building blocks for other highly 

functionalized molecules (Zhang et al., 

2016). In spite of the characteristics of ketene 

acetals and the increasing wealth of infor-

mation about their synthesis and synthetic 

applications, there are limited routes to their 

formation as isolable products (Paris, 

Schwartz, Sundall, et al., 2021; Paris, 

Schwartz, & Willand-Charnley, 2021; Zhang 

et al., 2016). The α-Cyanoketene-N,N-acetals 

are generally prepared by the direct amina-

tion reaction of α-cyanoketene-S,S- and N,S-

acetals with appropriate amine (Elgemeie, 

Ali, et al., 2003; Elgemeie, Elghandour, et 

al., 2003; Elgemeie et al., 2004; Elgemeie et 

al., 2007; Ma et al., 2009; Sommen et al., 

2003; Suryawanshi et al., 2007). 

Therefore, we report here an easy and effi-

cient method to prepare 2-[(dipyrrolidin-1-yl) 

methylene] malononitrile 2 by direct dis-

placement of the methylthio group (SMe) in 

the 2-[bis (methylthio) methylene] malono-

nitrile 1 with pyrrolidine by conjugating ad-

dition-elimination reaction. 

MATERIALS AND METHODS 

All chemicals were of reagent grade. In this 

study, X-ray diffraction was used. CRYS-

TAL, SIR92, CAMERON, and ORTEP2 

software were used for molecular drawing 

and preparing the crystallographic data. The 

following symbols are used; 2-[bis (methyl-

thio) methylene] malononitrile is compound 

1; 2-[(dipyrrolidin-1-yl) methylene] malono-

nitrile  is compound 2. 

Synthesis of 2-[dipyrrolidin-1-ylmethylene] 

malononitrile 2: Reflux of 2-[bis (methyl-

thio) methylene] malononitrile 1 (1.93 g, 0.01 

mol) with pyrrolidine (1.50 ml, 0.02 mol) in 

(20 ml) of ethanol for 2 hours (Al-Adiwish et 

al., 2013). The solvent was evaporated in a 

vacuum to obtain a solid crude yellow, which 

was collected and purified using methanol, 

and the percentage yield was 80%. Suitable 

crystals of compound 2 were grown by slow 

evaporation of the methanolic solution of the 

compound. The melting point of compound 2 

was determined using a hot stage Gallenkamp 

melting point apparatus, which was 166-168 
0
C. 

Crystal structure determination: The data 

were collected at room temperature with the 

Bruker SMART APEX CCD spectrometer. 

The crystal of compound 2 was placed in the 

cold stream of an Oxford Cryosystems open-

flow nitrogen cryostat with a nominal stabil-

ity of 0.1K. TLC analysis was carried out on 

silica gel of Merck No. 5545 to monitor the 

completion of reactions, in which ethyl ace-

tate-methanol (4:1) was used as eluent. The 

software used for the direct method, least-

squares F
2
 analysis, molecular drawing, and 

preparing the crystallographic materials are 

CRYSTAL, SIR92, CAMERON, and OR-

TEP2. For further information, see references 

(Allen et al., 1987; Altomare et al., 1994; 

Betteridge et al., 2003; Pro, 2010; Watkin et 

al., 1996). 

RESULT AND DISCUSSION 

Synthesis: The α-Cyanoketene-N,N-acetals 

are generally prepared by the direct amina-

tion reaction of α-cyanoketene-S,S- and N,S-

acetals with appropriate amine. The crystal 

structure of 2-[(dipyrrolidin-1-yl)methylene] 

malononitrile 2, is reported here, which was 

synthesized by direct displacement of the me-

thylthio group (SMe) in the 2-[bis (methyl-

thio) methylene] malononitrile 1 with cyclic 

secondary aliphatic amine as pyrrolidine by 

conjugating addition-elimination reaction in 

refluxing ethanol for 2 h. The solvent was 

evaporated in a vacuum to produce an oily 

viscous crude product that was purified by 

performing column chromatography with an 

ethyl acetate and hexane (1:1) eluent. The 

solvent was concentrated in vacuum to obtain 

a solid crude product, which was collected 
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and purified using methanol. The percentage 

yield was 80%, and this high yield indicates 

the efficiency of the method used to prepare 

the target compound 2. Equation 1 illustrates 

the synthesis method of the target compound 

2. 

 

 
Equation (1). Synthesis of 2-[dipyrrolidin-1-

ylmethylene] malononitrile 2. 

The formation of 2-[(dipyrrolidin-1-yl) meth-

ylene] malononitrile can be explained by the 

proposed mechanism shown in Equation 2 

(Elgemeie et al., 1997). The 2-[(dipyrrolidin-

1-yl)methylene] malononitrile 2 was pro-

duced via a nucleophilic attack of the NH 

group of the pyrrolidine on the β-carbon of 

the ethylenic bond in compound 1, followed 

by the elimination of methanethiol. Intermo-

lecular attack by another pyrrolidine with the 

loss of another methanethiol yielded the cor-

responding 2-[(dipyrrolidin-1-yl) methylene] 

malononitrile 2. 

 

Equation (2). Mechanism formation of 2-

[(dipyrrolidin-1-yl)methylene]malononitrile 2  

X-ray crystallography: The structure of 2-

[(dipyrrolidin-1-yl) methylene] malononitrile 

2 was identified by x-ray diffraction analysis. 

Suitable crystals of the compound were 

grown by slow evaporation of the methanol 

solution of the compound. Table 1 has a 

summary of the crystal data and x-ray data 

collection, data reduction, and structure re-

finement results for compound 2.  

Table (1). Crystal data and structure refinement for 2-

[(dipyrrolidin-1-yl)methylene]malononitrile 2. 

Crystal data (1) 

Chemical formula C6H8N2  

Mr 108.14  

Crystal system, space group Orthorhombic, Pbcn 

Temperature (K) 150  

a, b, c (Å) 16.7024 (5), 8.2383 

(3), 8.5041 (3) 

V (Å
3
) 1170.15 (7)  

Z 8  

Radiation type Cu Kα  

µ (mm
−1

) 0.61  

Crystal size (mm) 0.13 × 0.10 × 0.06 

Data collection (2) 

Diffractometer Area  

No. of measured, independent 

and observed [I > 2.0σ(I)] re-

flections 

12227, 1137, 977  

Rint 0.027  

(sin θ/λ)max (Å
−1

) 0.614 

Refinement (3) 

R[F
2
 > 2σ(F

2
)], wR(F

2
), S 0.040, 0.110, 0.94 

No. of reflections 1134  

No. of parameters 74  

Δρmax, Δρmin (e Å
−3

) 0.19, −0.18 

 

The ORTEP plot of 2 with the numbering 

equation is presented in Figure 1. The com-

pound crystallized in orthorhombic crystal 

system with space group of Pbcn 

 

Figure (1). The structure of 2-[(dipyrrolidin-1- yl) 

methylene]malononitrile 2 showing the atom number-

ing equation with ellipsoids drawn at the 50% proba-

bility level. 

file:///H:/Users/Downloads/1%20_chemical_formula_moiety
file:///H:/Users/Downloads/1%20_chemical_formula_moiety
file:///H:/Users/Downloads/1%20_chemical_formula_moiety
file:///H:/Users/Downloads/1%20_chemical_formula_moiety
file:///H:/Users/Downloads/1%20_chemical_formula_moiety
file:///H:/Users/Downloads/1%20_chemical_formula_moiety
file:///H:/Users/Downloads/1%20_chemical_formula_weight
file:///H:/Users/Downloads/1%20_symmetry_cell_setting
file:///H:/Users/Downloads/1%20_symmetry_space_group_name_H-M
file:///H:/Users/Downloads/1%20_cell_measurement_temperature
file:///H:/Users/Downloads/1%20_cell_length_a
file:///H:/Users/Downloads/1%20_cell_length_b
file:///H:/Users/Downloads/1%20_cell_length_b
file:///H:/Users/Downloads/1%20_cell_length_c
file:///H:/Users/Downloads/1%20_cell_volume
file:///H:/Users/Downloads/1%20_cell_formula_units_Z
file:///H:/Users/Downloads/1%20_diffrn_radiation_type
file:///H:/Users/Downloads/1%20_diffrn_radiation_type
file:///H:/Users/Downloads/1%20_diffrn_radiation_type
file:///H:/Users/Downloads/1%20_exptl_absorpt_coefficient_mu
file:///H:/Users/Downloads/1%20_exptl_crystal_size_max
file:///H:/Users/Downloads/1%20_exptl_crystal_size_mid
file:///H:/Users/Downloads/1%20_exptl_crystal_size_min
file:///H:/Users/Downloads/1%20_diffrn_measurement_device_type
file:///H:/Users/Downloads/1%20_reflns_threshold_expression
file:///H:/Users/Downloads/1%20_reflns_threshold_expression
file:///H:/Users/Downloads/1%20_reflns_threshold_expression
file:///H:/Users/Downloads/1%20_reflns_threshold_expression
file:///H:/Users/Downloads/1%20_reflns_threshold_expression
file:///H:/Users/Downloads/1%20_reflns_threshold_expression
file:///H:/Users/Downloads/1%20_diffrn_reflns_number
file:///H:/Users/Downloads/1%20_reflns_number_total
file:///H:/Users/Downloads/1%20_reflns_number_gt
file:///H:/Users/Downloads/1%20_diffrn_reflns_av_R_equivalents
file:///H:/Users/Downloads/1%20_refine_ls_R_factor_gt
file:///H:/Users/Downloads/1%20_refine_ls_wR_factor_ref
file:///H:/Users/Downloads/1%20_refine_ls_goodness_of_fit_ref
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In the title compound, the two cyanide groups 

and the two pyrrolidine rings adopting trans 

configurations across the C2=C3 bond, as 

shown in Figure 2.  

 

Figure (2). Crystal packing of 2-[(dipyrrolidin-1-yl) 

methylene] malononitrile 2 viewed down the c axis 

 

The bond lengths and angles of the two pyr-

rolidinyl rings in the compound 2 are within 

the normal range (Allen et al., 1987). Select-

ed bond distances, angles and torsion angles, 

are presented in Table 2. The bond length of 

C2=C3 [1.429(2) Å] is longer than the aver-

age [C=C (1.34Å)] and indicates the single 

CC bond character (1.455Å). 

 In addition, the bond length of C2N1 

[1.3400(13)Å] and the bond length of C3C4 

[1.4148(16)Å] are shorter than the normal 

[CN (1.47Å)] and the average [CC 

(1.455Å)], respectively. This is probably due 

to the strong -delocalization between the C2 

and nitrogen atoms which is give rise to a de-

crease in the bond length of the CN and an 

increase in the bond length of the C=C and 

became highly polarized. 

The mean planes data for compound 2 and 

the dihedral angles between the planes, are 

listed in Table 3. The fragments 

N1/N1
a
/C2/C3 and N5/C2/C3/C4/N5a/C4a 

are both planar. The maximum deviation of 

N5/C2/C3/C4/N5a/C4a is 0.002(1) around 

C4, and no deviation has been recorded for 

the fragment N1/N1
a
/C2/C3 [0.000 (1)°]. The 

dihedral angle between the two planes is 

27.80(5)°. The pyrrolidine ring N1/ C6/ C7/ 

C8/C9 is almost planar with a maximum de-

viation of 0.272(2)° around C8. 

Table (2). Selected geometric parameters (Å, °) of the 

2-[(dipyrrolidin-1-yl)methylene] malononitrile 2. 

Bond Bond length [Å] 

N(1)C(2) 1.3400(13) 

N(1)C(9) 1.4822(18) 

C(2)C(3) 1.429(2) 

C(3)C(4) 1.4148(16) 

C(7)C(8) 1.519(2) 

N(1)C(6) 1.4854(16) 

N(5)C(4) 1.1529(19) 

C(3)C(4) 1.4148(16) 

C(6)C(7) 1.522(2) 

C(8)C(9) 1.524(2) 

C(2)N(1)C(6) 123.93(11) 

C(2)N(1)C(9) 125.63(11) 

 C(6)N(1)C(9) 110.44(10) 

N(1)C(2)C(3) 119.62(8) 

N(1)C(2)N(1)a 120.76(14) 

C(3)C(2)N(1)a 119.62(8) 

C(2)C(3)C(4) 122.98(8) 

C(2)C(3)C(4)a 122.98(8) 

C(4)C(3)C(4)a 114.05(14) 

N(5)C(4)C(3) 177.02(15) 

C(2)N(1)C(9)C(8) 162.79(12) 

N(1)C(2)C(3)C(4)a 27.70(9) 

C(6)N(1)C(2)C(3) 25.68(14) 

C(6) N(1)C(2)N(1) 154.32(11) 

C(9)N(1)C(2)C(3) 154.40(11) 

C(9)N(1)C(2)N(1)a 25.60(16) 

C(2)N(1)C(6)C(7) 169.68(11) 

C(2)N(1)C(9)C(8) 162.79(12) 

N(1)C(2)C(3)C(4)a 27.70(9) 

C(6)N(1)C(2)C(3) 25.68(14) 

 

The dihedral angle between the pyrrolidine 

ring and N1/N1
a
/C2/C3 is 33.06(8)°, and the 

dihedral angle between the pyrrolidine ring 

and N5/C2/C3/C4/N5a/C4a is 50.57(7)°. 
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Table (3). Plane deviations and angles [°] between 

selected planes in the structure of 2. 

Plane 

Atom with 

greatest de-

viation 

Angle be-

tween planes 

N1/N1a/C3/C3(i) 0.000 (1)  i  ii = 

27.80(5) 

N5/C2/C3/C4/N5a/C4a(i

i) 

C4; 0.002(1) i  iii = 

33.06(8) 

N1/C6/C7/C8/C9(iii) C8; 0.272(2) ii  iii = 

50.57(7) 

 

The hydrogen bonding geometry of com-

pound 2 is listed in Table 4. An intramolecu-

lar C(6) H(62) N(5) hydrogen bond has been 

observed in the structure of the compound. 

The C—HN hydrogen bonds further stabi-

lize the packing down the c direction, Figure 

2. 

Table (4). Hydrogen-bonding geometry (Å, º) for 2 

 D—HA D—

H 
HA DA D—

HA 

C(6)--

H(62)..N(5)
 a 

1.02 2.62    3.3958(19) 134 

C(6)--

H(61)..N(5)
i ,b

  

1.02 2.61    3.239(2 120 

C(9)--

H(92)..N(5)
ii, b

  

1.02 2.61    3.494(2) 145 

a Intramolecular, bIntermolecular; Symmetry codes: (i) 1-x,1-y,1-z; 

(ii) x,1-y,1/2+z 

CONCLUSION 

In summary, we have successfully synthe-

sized and studied the crystal structure of 2-

[(dipyrrolidin-1- yl) methylene] malononitrile 

2. The percentage yield was 80%. The crystal 

data, X-ray data collection, data reduction, 

and structure refinement results of com-

pounds were presented in this paper. The 

compound crystallized in an orthorhombic 

crystal system with a space group of Pbcn. In 

the title compound, the two cyanide groups 

and the two pyrrolidine rings adopted trans 

configurations across the C2=C3 bond. The 

crystal packing is stabilized by two intermo-

lecular and one intramolecular C---H…N hy-

drogen bond, which form a one-dimensional 

polymeric chain along the axis. 
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 ميثيمين[ مالونونتريل يل-1-بيروليدينثنائي ]-2 ممركبلالتركيب البموري  دراسةتحضير و 

 ومريم صالح صالح وداد محمد برق، *وداد ميلاد الأديوش
 ليبيا -الزاوية قسم الكيمياء, كمية العموم, جامعة الزاوية,

 
 2022يناير  03/ تاريخ القبول: 2020ديسمبر  11تاريخ الاستلام: 

Doi:https://doi.org/10.54172/mjsc.v37i2.383  
 

, ودراسددة تركيبددب البمددوري بواسدد ة 2 يددل ميثيمددينل مالونونتريددل-1-]ثنددا ب بيروليدددين-2ةدد ا الدراسددة  ت  ددير  تتددد المستتتصم:   
عن  ريق الاستبدال المباشر لمجموعة الميثيل ثدايو    يراتم ت 2 يل ميثيمينل مالونونتريل-1-]ثنا ب بيروليدين-2الأشعة السينية. 

(SMe فب المركب )أمين أليفداتب ثدانوي عدن  ريدق تفاعدل ا  دافة كدمد  بيروليددين  1 مالونونيتريدل ميثيمدينل ]ثنا ب)ميثيل ثدايو(-2
تدم ت ديدد ةيكدل المركدب  %(.80تدم ال ودول عمدل المركدب بجنتاجيدة عاليدة ) مدة ساعتين.لت ت التق ير المرتد وال    المتعاقب 

عن  ريق التبخر الب بء لمم مول 2  عن  ريق إجراء ت ميل  يود الأشعة السينية. تم ال وول عمب البمورات المناسبة لممركب 2
. فب الشكل البموري لممركب, Pbcnالمجموعة الفراغية  م المعينب القا م  البموري فب النظام تبمور المركب يث لممركب  بالميثانول

وزوايدددا الدددرواب  بدددين  مقتدددين  ,أ دددوال ,C2=C3عبدددر راب دددة  تي دددة الفراغيدددة تدددرانسالو مقتدددين بيروليددددين تشدددكل  ,مجمدددوعتب السددديانيد
N5 / C2 / C3 / C4 / N5لدد   دمن أ دوال الدرواب  ال بيعيدة. أقودل ان درا  كاندت C12H16N4  2بيروليددين فدب المركدب 

a
 / 

C4
a (1ةو )ول  0.002 C4 ولم يتم تسجيل أي ان را  لمجدزء o

] N1/ N1
a
 / C2 / C3 [ 0.000(1) .  الزاويدة ثنا يدة السد و

N1 / N1  ىبدين  مقدة البيروليددين والمسدتو 
a
 / C2 / C3  الزاويدة ثنا يدة السد و  بدين  مقدة البيروليددينبينمدا  ,33.06 ( 8°)ةدب, 

N5 /C2 / C3 / C4 / N5 المستوى و 
a
 / C4

 a  البنية البمورية لممركب مرتب دة بواسد ة راب تدين ةيددروجينيتين 50.57( 7°)ةب .
 ., والتب تشكل سمسمة بوليمرية أ ادية البعد عمل  ول الم ورCH...Nية بين الجزي ات ووا دة داخل الجزي 

    , الاسدتبدال المباشدر, عامدل, التركيدب البمدوري, النظدام البمدوري المعيندبيدة البمدورةأ اد دراسة الأشعة السدينية:  الكممات المفتاحية
R  =0.040 ,wR  =0.110.  

 

https://doi.org/10.54172/mjsc.v37i2.383
file:///C:/Users/haddad/Dropbox/PC/Desktop/Mariam/مجلة%20المختار%20للعلوم/Initial%20Edited%20Papers%20(With%20Comments)/Users/pc/Desktop/WAY%20X-ray/new%20compound/1%20_refine_ls_R_factor_gt
file:///C:/Users/haddad/Dropbox/PC/Desktop/Mariam/مجلة%20المختار%20للعلوم/Initial%20Edited%20Papers%20(With%20Comments)/Users/pc/Desktop/WAY%20X-ray/new%20compound/1%20_refine_ls_wR_factor_ref


Al-Mukhtar Journal of Sciences 37 (2): 113-119, 2022 
  ISSN:  online 2617-2186  print 2617-2178 

  Journal Homepage https://omu.edu.ly/journals/index.php/mjsc/index 

*Corresponding author: Amani Fitori  amanifitori1@gmail.com Department of Marine Resource, Faculty of Natural Resource, Tobruk University,

Libya. 

113 

Water Quality Assessment of Lakes (Ain Al-Ghazala and  

Umm-Hufayn) for Fish Culture in the Eastern Coast of Libya 

Amani F.
  
Ali

1*
 , Anwar A. R. Al-Mismari

2
, Aldoushy A. Mahdy

3
,Rashad E.M.

Said
3 
and Ashraf  N. Masoud

2

1
Department of Marine Resource, Faculty of Natural Resource, Tobruk University, Libya. 

2
Department of Environmental Science, Faculty of Natural Resource, Tobruk University, Libya. 

3.
Zoology Department, Faculty of Science, Al-Azhar University, Assiut ,Egypt 

Received: 12 August 2021/ Accepted: 14 March 2022 

Doi: https://doi.org/10.54172/mjsc.v37i2.527 

Abstract: Assessments of some physical and chemical properties were conducted  for two 

Libyan water bodies (Ain Al- Ghazala and Umm-Hufayn). Of each ecosystem, ten water 

samples were taken from ten points for analysis. The results showed that the electric conduc-

tivity in Ain Al-Ghazala Bay waters is higher than that in the waters of Umm-Hufayn Lake. In 

the two areas, the hydrogen ion concentration pH recorded the highest value with a value of 

8.3, with mean values of chloride (Cl) exceeding the internationally recorded limits. Further-

more, nitrites (NO2), nitrate (NO3), sulphate (SO4), phosphate (PO4), silicates (SiO2), carbonate 

(CO3), calcium (Ca), magnesium (Mg), sodium (Na), and potassium (K) were all greater in 

Ain Al-Ghazala Bay waters than in Umm-Hufayn Lake waters. In conclusion, more attention 

should be directed to the preservation of such natural resources. 

Keywords: Water Quality, Physical and Chemical Properties, Ain Al-Ghazala Lagoon, 

Umm-Hufayn Lagoon. 

INTRODUCTION 

Water properties and quality are defined by 

specific physical, chemical, and biological 

properties and how these properties impact 

the survival, reproduction, growth, and man-

agement of aquatic life (Aduwo & Adeniyi, 

2019). Water quality is the major limiting 

factor in the productivity of aquatic ecosys-

tems, including fish resources. The health of 

an aquatic ecosystem depends on its physico-

chemical and biological characteristics 

(Watson & Lawrence, 2003). The Libyan 

coast and lagoons are important for Mediter-

ranean marine life biodiversity and produc-

tivity.(Haddoud & Rawag, 1995). The lakes 

may be used for recreation, and/or used as a 

component of hydropower generating sys-

tems. In developing countries, lakes are pri-

marily used by the local inhabitants for trans-

portation, fishing, washing, cooking, and irri-

gation practices (Okoro et al., 2014). Ain Al-

Ghazala, is a long inlet with mainly rocky 

shores, lacking relevant tidal movements, but 

with characteristic extensive shallows occu-

pied by Zosterabeds and mudflats (Team, 

2010). The Umm-Hufayn lagoon is around 2 

km2 in size and has a water depth of 0.5 to 

3.0 m (Abdalhamid et al., 2018). It has a 

short passage connecting it to the sea, which 

is subject to tidal intrusions. Algal blooms, 

https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v37i2.527&amp;domain=pdf&amp;date_stamp=2008-08-14
https://doi.org/10.54172/mjsc.v37i2.527
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anoxic conditions, and ocean acidification are 

caused by too much nitrogen and phosphorus, 

resulting in dead zones, fish kills, toxin gen-

eration, and changed plant species (Ngatia et 

al., 2019). About 75% of surface water may 

be contaminated by different kinds of pollu-

tants. Pollutants may include heavy metals 

(Awoyemi et al., 2014), nutrients from indus-

trial discharges (Mahananda et al., 2005), or 

agricultural activities. Higher concentrations 

of nutrients, e.g., phosphorus and nitrogen, 

may cause hypoxia and algal bloom (Garg et 

al., 2009); which may cause low light pene-

tration, obstruction of oxygen levels, and loss 

of aquatic life and biodiversity (e.g., fish 

mortality) (Parashar et al., 2006).  

The constant monitoring of water quality in 

lakes is essential and can be conducted by 

quantifying the level of physical and chemi-

cal parameters (Ademoroti, 1996). This pa-

per’s objective is to compare water quality 

between the two studied areas.  

MATERIALS AND METHODS 

Study area Ain Al- Ghazala Bay (Fig.1) is 

located west of Tobruk, about 60 km along 

the eastern extension of the Libyan coast in 

the Mediterranean Sea, with coordinates 32° 

10' 42.49334" N, 23° 18' 37.80131" E. The 

shore is rocky, with sandy beaches inter-

spersed. It is about 6 km long and 1.5 km 

wide, with depths ranging from 3.5 to 5 m 

and an area of 180 hectares. Almarakeb (Ulb-

ah) island, located in front of the entrance, 

protects the bay from wave action and north-

ern winds.  

Lake Umm-Hufayn (Fig.1) originated from 

Bomba Bay 32° 33' 47.96503”, 23° 5' 

29.10995", about 80 km east of the city of 

Derna towards Tobruk, covers an area of 

about 2 km
2 

and a depth of 0.5-3 m. During 

high tides, seawater enters the lake through 

the bay. Underground springs on the lake's 

inner shore provide fresh water, which helps 

to lessen its salinity.   

 

Figure (1).. Map showing the two studied areas, Umm 

Hufayn and Ain Al- Ghazala. 

Water sampling: For chemical analysis, wa-

ter samples were collected in polyvinyl chlo-

ride Van Dorn bottles at the two selected 

sites (10 points for each site). Some physico-

chemical parameters of water bodies at all 

studied sites were measured, including pH, 

by a multi-portable device (HACH, USA). 

Other Water samples were kept in a one-litre 

polyethylene bottle in an icebox and analyzed 

in the laboratory, Total dissolved salts TDS 

(mg/l), Conductivity EC (mS/cm), Total 

hardness TH (mg/l), Total Alkalinity TA 

(mg/l), Chloride Cl (mg/l), Nitrite NO2 

(mg/l), Nitrate NO3 (mg/l), Sulfate SO4 

(mg/l), Phosphate PO4 (mg/l), Silicate SiO2 

(mg/l) Carbonate CO3 (mg/l), Bicarbonate, 

HCO3 (mg/l), Calcium Ca (mg/l) Magnesium 

Mg (mg/l), Sodium Na (mg/l), Potassium K 

(mg/l) are measured according to the tradi-

tional manual methods (Beutler et al., 2014). 

RESULTS 

Table (1) shows the physicochemical parame-

ters derived from the study of water samples. 

The results showed that the mean values of 

the water electric conductivity were higher in 

Ain Al- Ghazala water (62.500±1.141 

mS/cm) than in those of Umm-Hufayn Lake 

(28.620±0.993 mS/cm). Total dissolved sol-

ids in Ain Al- Ghazala water (41.511 

±0.760mg/l) were more than twice as high as 
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in Umm-Hufayn (19.157±0.665 mg/l). TDS 

in this study were over the international per-

mitted limit of 1mg/L. The pH values in 

Umm-Hufayn and Ain Al- Ghazala, respec-

tively, were (8.14±.023) and (8.210±0.7), in-

dicating that the water in Ain Al- Ghazala 

Lake is on the alkaline side. The greatest val-

ues of total alkalinity (6.822±0.190) and 

chloride (3.253±0.210) were found in Ain Al- 

Ghazala water, while these values were 

(1.576±0.054) and (3.185±0.110) in Umm-

Hufayn respectively. In both areas, the mean 

chloride percentage exceeded the internation-

al standards. The findings also revealed that 

Lake Ain Al- Ghazala had higher nutrient 

levels of NO3, NO2, and PO4 than Lake 

Umm-Hufayn. Phosphorus, like nitrogen, is a 

necessary component of all living organisms. 

Ain Ghazala Lake had greater SO4, Ca, K, 

mg, Na, SiO2, CO3, and HCO3 concentrations 

than Lake Umm-Hufayn. On the other hand, 

a T-test was used to demonstrate the differ-

ences in physicochemical parameters between 

the two assessed wetlands (Table 2). The T-

test demonstrated the presence of greater and 

significant (Table 2) differences in the means 

of all parameters (P<0.01), except for pH (in-

significant, P> 0.05). 
 

Table: (1). Mean ±SD Water criteria sampled from 

the two investigated areas. 
 

Water parameter Ain AlGhazala Umm Hufayn 

Conductivity(mS/cm) 62.500±1.141 28.620±0.993 

TDS (mg/l) 41.511±0.760 19.157±0.665 

pH 8.21±0.07 8.14±.23 

Hardness(mg/l) 7.302±0.132 3.427±0.118 

Alkalinity (mg/l) 3.253±0.210 1.576±0.054 

Chlorides (mg/l) 6.822±0.190 3.185±0.110 

NO2(mg/l) 0.223±0.004 0.112±0.003 

NO3(mg/l) 2.285±0.314 1.209±0.053 

SO4(mg/l) 2.341±0.340 1.485±0.050 

PO4(mg/l) 0.410±0.008 0.185±0.006 

SiO2(mg/l) 0.008±000 0.002±000 

CO3(mg/l) 0.064±0.001 0.017±0.008 

HCO3(mg/l) 3.085±0.067 1.547±0.053 

Ca(mg/l) 6.116±0.114 2.89±0.100 

Mg (mg/l) 1.042±0.370 0.543±0.018 

Na(mg/l) 5.681±0.109 2.705±0.093 

K(mg/l) 0.3007±0.024 0.173±0.006 

DISCUSSION 

Along the Libyan coast and offshore, there 

are a variety of natural aquatic environments. 

Despite their importance as natural resources, 

they have received little attention. Effective 

conservation and management are the most 

pressing issues facing marine biotopes. Re-

cently, Elshakh et al. (2020) conducted an 

assessment to the fish Liza aurata collected 

from Umm Hufayn lagoon. The lagoon is a 

major artisanal fishing ground, an important 

wetland with high biodiversity, a refuge and 

breeding place for fish and turtles, as well as 

a nesting and resting location for local and 

migratory sea birds (Elshakh et al., 2020). In 

addition, Chelonlabrosus was recorded for 

the first time in Umm-Hufayn Lagoon (Elmor 

et al., 2020). This finding indicates that these 

species are highly adaptive to changing envi-

ronmental conditions, implying that their 

presence is tied directly to their euryhaline 

character, a wide range of water parameters, 

and a diverse food menu. Umm-Hufayn is 

almost entirely exposed to juvenile eel migra-

tion, making it suitable for tilapias and mul-

lets. It's vital to perform a thorough examina-

tion of the newly discovered critter, which 

could represent a threat to the fish population 

in the lagoon (Abdalhamid et al., 2018). 

When comparing the two water bodies, Ain 

Al-Ghazala waters were found to be slightly 

contaminated and of average quality, whereas 

Umm-Hufaynn waters were found to be 

slightly polluted and of average quality. In 

terms of statistical analysis (Table 2), T-tests 

revealed significant differences in water pa-

rameters between the two investigated areas 

(p<0.01), except for water pH (p>0.5). Ain 

Al-Ghazala has conductivity and total dis-

solved solids more than twice as high as 

Umm Hufayn. In fact, TDS are indicative of 

conductivity, namely, the higher TDS, the 

higher conductivity of water. Furthermore, 

hardness, alkalinity, chlorides, nitrates, sul-

phates, and bicarbonates were also dramati-

cally higher at Ain Al-Ghazala when com-

pared to Umm Hufayn. 

The primary factors influencing lake water 

quality evaluation that should be managed are 

nitrate, phosphate, alkalinity, and total sus-
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pended solids. The main reason for the dif-

ference in the physical, chemical, and biolog-

ical properties between the two lakes is due 

to the increasing urbanization. The conse-

quent discharge of harmful effluents from 

large cities is continually altering the water 

quality and productivity of Lakes Adverse 

changes in water quality of aquatic ecosys-

tems in Ain Al-Ghazala and Umm-Hufayn 

Lake are reflected in the biotic community 

structure, and the most sensitive species often 

act as sentinels of water quality. Therefore, 

water quality monitoring is vital for the con-

servation of water resources and their sus-

tainable use for irrigation and fish farming. 

The quality of surface water is mainly affect-

ed by natural processes (weathering and soil 

erosion) as well as anthropogenic inputs 

(municipal and industrial wastewater dis-

charge). The anthropogenic discharges repre-

sent a constant polluting source, whereas sur-

face runoff is a seasonal phenomenon, mainly 

affected by climatic conditions (Singh et al., 

2004). The lagoon of Ain Al-Ghazala hosts a 

breeding site for the loggerhead sea turtle 

Caretta caretta. Mating occurs inside the la-

goon (Pergent et al., 2007), while the egg 

deposition takes place outside along the 

sandy coastal region located to the east 

(Laurent et al., 1999). Lake Umm-Hufayn is 

home to a diverse range of fish, including 

mullet, sea bass, and tilapia, as well as being 

an important turtle hatching location and a 

haven for migratory birds (Abdalhamid et al., 

2018). 

 

Table (2). Differences in the means of water parameters, Independent Samples Test, T-test for Equality of Means 
 

EC: electric conductivity, TDS: total dissolved solids, Hrds.: hardness, Alk.: alkalinity, EVA: Equal variances assumed, EVNA: Equal variances not assumed, LTEV: 

Levene's Test for Equality of Variances, 95%, MD: Mean Difference, CID: Confidence Interval of the Difference 

Water parameters Sig. t Sig. MD Std. Error 
95% CID 

Lower Upper 

EC EVA .40 69.84 .00 33.42 .47 32.42 34.43 

EVNA  69.84 .00 33.42 .47 32.42 34.43 

TDS EVA .43 70.01 .00 22.38 .31 21.71 23.06 

EVNA  70.01 .00 22.38 .31 21.71 23.06 

pH EVA .18 .91 .37 .07 .07 -.09 .23 

EVNA  .91 .38 .07 .07 -.09 .23 

Hrds. EVA .41 68.22 .00 3.87 .05 3.75 3.99 

EVNA  68.22 .00 3.87 .05 3.75 3.99 

Alk. EVA .00 23.82 .00 1.67 .07 1.52 1.82 

EVNA  23.82 .00 1.67 .07 1.52 1.83 

Cl EVA .12 51.54 .00 3.63 .07 3.49 3.78 

EVNA  51.54 .00 3.63 .07 3.48 3.78 

NO2 EVA .51 61.63 .00 .10 .00 .10 .11 

EVNA  61.63 .00 .10 .00 .10 .11 

NO3 EVA .07 10.65 .00 1.06 .10 .85 1.27 

EVNA  10.65 .00 1.06 .10 .84 1.29 

SO4 EVA .39 52.41 .00 1.27 .02 1.24 1.32 

EVNA  52.41 .00 1.27 .02 1.24 1.32 

PO4 EVA .37 68.25 .00 .22 .00 .21 .23 

EVNA  68.25 .00 .22 .00 .21 .23 

SiO2 EVA .30 15.25 .00 .00 .00 .00 .00 

EVNA  15.25 .00 .00 .00 .00 .00 

CO3 EVA .39 80.12 .00 .04 .00 .04 .04 

EVNA  80.12 .00 .04 .00 .04 .04 

HCO3 EVA .21 57.10 .00 1.53 .02 1.48 1.59 

EVNA  57.10 .00 1.53 .02 1.48 1.59 

Ca EVA .40 68.19 .00 3.28 .04 3.18 3.38 

EVNA  68.19 .00 3.28 .04 3.18 3.38 

Mg EVA .11 23.93 .00 .60 .02 .55 .66 

EVNA  23.93 .00 .60 .02 .55 .66 

Na EVA .39 65.30 .00 2.97 .04 2.87 3.07 

EVNA  65.30 .00 2.97 .04 2.87 3.07 

K EVA .36 41.80 .00 .13 .00 .13 .14 

EVNA  41.80 .00 .13 .00 .13 .14 



Al-Mukhtar Journal of Sciences 37 (2): 113-119, 2022 
 

© 2022 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license. 

117 

CONCLUSION 

The study found that the ecological character-

istics of these lakes vary greatly. Some ele-

ments are over the allowable limits based on 

the standard limitations of the aquatic ecosys-

tem. As a result, further research is needed to 

assess the anthropogenic activities that de-

grade water quality, and special care should 

be given to water management and the pro-

tection of the environment all around the 

lakes. The dumping of garbage and other ur-

ban waste products around the site must be 

strictly avoided, given the highly sensitive 

ecological balances that should be main-

tained. Urgent action should be taken to pro-

tect the lakes. Now that there is a definite un-

derway to develop a hatchery and aquafarm-

ing complex at Ain Al- Ghazala and Umm-

Hufayn lagoon, careful consideration should 

be given to the need for embarking on any 

additional large-scale capacity building for 

the national aquaculture sector in the near 

term. 
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فتتي اينتتين متتن المستتطحات المائيتتة الميبيتتة  عتتين ال زالتتة وأم والكيمائيتتة  ةلتتبعا الاصتتائف الايزيائيتتأجريتتت تقييمتتات  المستتتصم:  
وأظهترت النتتائأ أن الموصتمية الكهربائيتة فتي  نظام بيئي، تتم ااتع ع تر عينتات مائيتة متن ع تر نقتاط ل ترا التحميتل. لكل. حاين(

المنطقتتين، ستجل الأس الهيتدروجيني لتركيتز أيتون الهيتدروجين  كتلا مياه اميأ عين ال زالة أعمى منها فتي ميتاه بحيترم أم حاتين. فتي
، (NO2ات  تجتتاوزت الحتتدود المستتجمة دوليوتتا. عتتلاوم عمتتى علتت ، فتت ن النتريتتت (Cl وريتتد مكملمتتق قتتيم متوستتطة  3.3أعمتتى قتتيم بقيمتتة 

 (،Ca ، والكالستتتتتتتيوم (CO3)كربونتتتتتتتات ال، و (SiO2)، والستتتتتتتيميكات (PO4)، والاوستتتتتتتاات SO4، والكبريتتتتتتتتات (NO3 والنتتتتتتتترات 
يأ عتين ال زالتتة عنهتتا فتي ميتتاه بحيتترم أم كانتت جميعهتتا أعمتتى فتي ميتتاه امتت (K)، والبوتاستتيوم ((Naصتتوديوم ال، و ((Mgوالم نيستيوم 

 ينب ي اعطاء المزيد من الاهتمام إلى الحااظ عمى هعه الموارد الطبيعية.اايرا، حاين. 
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Abstract: Henna is widely used by Libyan women as a cosmetic, which may contain lead 

(pb), cadmium (Cd) and other toxic heavy metals. The purpose of this study was to determine 

heavy metal content of seven henna products,  imported and locally produced in Zliten, Libya. 

An analytical method was performed using Atomic Absorption Spectrophotometer (AAS). In 

terms of heavy metal content determination, the results revealed a significant difference be-

tween henna leaves  and cosmetic henna samples. The premixed henna sample H2 had the 

highest heavy metal concentrations  with a high level of lead (6.952ppm), exceeding the 

WHO's maximum limit and the (ASEAN) Guidelines on Limits of Contaminants for Cosmet-

ics Heavy metal maximum limits, Lead (Pb) is 1 ppm. Nickel (Ni) levels in (H4=5.201ppm) 

and (H6=.20.2ppm ) henna samples were found to be above the WHO's limit of 1.68ppm. 

The results indicated that such cosmetics expose consumers to high levels of Pb and Cu, and 

hence to potential health risks. Thus, investigating the sources and effects of heavy metals in 

such cosmetics is strongly advised. 

Keywords: Heavy metal, Henna leaves, Henna Products, Toxic levels. 

INTRODUCTION 

Henna, scientifically known as Lawsonia in-

ermis, is a plant in the Lythraceae family. It 

grows best in tropical climates across all of 

Africa, northern Australia, and southwest 

Asia (Chaudhary et al., 2010; Gevrenova, 

2010), and it is well known for its cosmetic 

and therapeutic properties. According to eth-

nobotanical and historical evidence, henna 

was one of the first plants to be used for 

cosmetic purposes (Ozbek, 2018). Henna 

painting was done in ancient Egypt and its 

neighboring countries. Henna is extremely 

popular in Libya because it is part of the cul-

ture and traditions. The Libyan market  offers 

a wide range of henna products in a variety of 

colors. Some are produced locally, while oth-

ers are imported from Sudan, Yemen, Tuni-

sia, India, and Pakistan. Unfortunately, in re-

cent years, henna has become a potentially 

life-threatening substance for Libyan women, 

particularly in the eastern region of the coun-

try, where more than 550 cases of henna poi-

soning have been reported, with 57 deaths, 

according to the Libyan Ministry of health. 

Until today, scientific information about the 

true causes of these widespread poisoning 

and death cases remained unknown. Despite 

the seriousness of the problem, published 

studies on henna in Libya are rare (Kumar & 

Kathireswari, 2016). Therefore, it is neces-

sary to determine the levels of heavy metals 

in henna leaves and henna products in order 

https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v37i2.372&amp;domain=pdf&amp;date_stamp=2008-08-14
https://doi.org/10.54172/mjsc.v37i2.372
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to identify the heavy metals ratio and protect 

henna users from the toxic effects of heavy 

metals. 

 Henna contains tannin product called Law-

sone (2-hydroxy-1,4 naphthoquinone),  which 

is responsible  for the henna dye at concen-

trations ranging from 1.0 to 1.5%. Lawsone is 

extracted from henna leaves (Singh et al., 

2005). Lawsone is a compound that imparts 

the characteristic red-orange pigmentation 

that makes the skin, nails, and hair look beau-

tiful and appealing (DeLeo, 2006). The henna 

plant as a whole contains xanthones, couma-

rins (fraxetin and scopletin), flavanoides, lu-

teolins, apigenin and its glycosides, and ster-

oids (β-sitosterol). In addition to organic 

compounds, henna plants absorb heavy metal 

ions from the soil and later are accumulated  

in other parts  such as leaves, the heavy met-

als that are available for plant uptake are 

those that are present as soluble components 

in  soil solution or those that are easily solu-

bilized by root exudates, however, excessive 

amounts of these metals can be toxic to 

plants. Plants' ability to accumulate essential 

metals also allows them to acquire nonessen-

tial metals.  metals cannot be broken down, 

so when concentrations within the plant ex-

ceed optimal levels, they adversely affect the 

plant both directly and indirectly (Khattak & 

Khattak, 2011). 

The chemical structure of the henna dye mol-

ecule places it in the class of dyes known as 

α-hydroxy-naphthoquinones. There are very 

rare reactions to the lawsone compound in 

henna leaves, which are mainly caused by 

naphthoquinone sensitivity (Kang & Lee, 

2006). To make it more permanent or strong-

er, marketed henna is often mixed with vari-

ous herbs and different chemical additives 

(which contain high levels of trace elements) 

and synthetic dyes such as para-

phenylenediamine (PPD) (Aktas Sukuroglu et 

al., 2017). However, such additives  have 

toxic side effects ranging from mild irritation 

to more severe allergic reactions exhibited 

through blisters, lesions, and sores on the 

skin, Natural henna is generally safe and 

well-tolerated in humans, but henna contain-

ing additives may cause side effects or even 

death (Fahad, 2016; Swift, 1997). Heavy 

metal contamination in cosmetic products is a 

significant environmental and health concern 

because the metals are toxic (Alissa & Ferns, 

2011). Some of the toxic effects of lead in-

clude hematological, cardio-vascular and 

neurobehavioral complications such as en-

cephalopathy, depression and malaise 

(Control & Prevention, 2005; Kollmeier et 

al., 1990). Cadmium has been linked to oes-

tomalacia as well as respiratory effects such 

as pulmonary fibrosis, pneumonitis, emphy-

sema and lung cancer. Nickel is a strong al-

lergen and the primary cause of skin sensitiv-

ity (Bobaker et al., 2019). 

 

Figure: (1). shows the Adverse effects of premixed 

Henna products  

The current study is primarily motivated by 

the urge to determine the heavy metal con-

centrations in the henna merchandise in the 

city  of Zliten, Libya. 

MATERIALS AND METHODS 

Sample collection: In this study, two types 

of natural henna were used; the first was col-

lected from a henna tree on one of Zliten's 

farms, and the second was prepared by drying 

and grinding the leaves. The other sample 

was a pre-prepared natural henna from an 

herbalist shop. And five types of commercial 

henna traded on the market were used. How-

ever, all henna products are sold without in-

formation about their chemical contents. and 

placed in bags weighing approximately 100 
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grams.  

Table: (1). shows the names of henna samples and 

their symbols 

Code Sample 

H1 Natural henna from the henna tree 

H2 Natural henna from an aromatic store 

H3 Premium Crown Henna 

H4 Bride's henna 

H5 Henna Gulf Cup 

H6 Royal Al Haramain Henna 

H7 Herbal henna 

Sample Digestion: Using the dry burning 

method by weighting 5 grams per natural 

henna leaf and sold henna and placing it in an 

incineration oven at 450-500 ºC for 4-6 

hours. The ashes were then washed with 

5.1% nitric acid and the volume was com-

pleted up to 50 ml. The extract was ready to 

determine the concentration of heavy ele-

ments in samples studied using an Atomic 

Absorption Spectrophotometer,(AAS) Perkin 

Elmer Model 2380.   

 

Figure: (2) The Atomic Absorption Spectrophotome-

ter (AAS) 

The pH values were measured by taking 0.5g 

of each henna sample and adding 70ml of 

distilled water into a 250ml flask with stir-

ring until the henna is well combined with the 

water. A pH test was then performed using a 

pH meter (Fig.3). 

 

Figure: (3).  The PH device used to measure acidity 

in the Henna samples. 

RESULTS 

pH measurement: As shown in figure (4) 

below, the pH values of Henna samples were 

acidic in the range between 3.6 and 5.3. 

 

 
Figure: (4). pH values of Henna samples 

Low pH (acidic) mixes are rich in hydrogens, 

which keep aglycones relatively stable until it 

is time to use the dye. This hydrogen-rich en-

vironment provided by the acid liquid allows 

for a longer and fuller dye-release as well as 

a more stable bond to keratin aglycones to 

bond to the keratin of the hair through a Mi-

chael Addition. 

The low pH level of an acidic henna paste 

allows the aglycones to remain stable for a 

longer period of time. This allows for a slow, 

steady dye-release for the optimal amount of 

available aglyones. Mixing henna without an 

acid (such as using only water) will cause the 

paste to have a weaker dye release which 

demises faster. The optimal pH level for a 

henna mix is right around 5.5, which can be 

achieved with a number of fruit juices, or the 

use of a fruit acid powder and distilled water. 
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Figure (5). Hennocide precursors convert into an 

aglycone state in a low pH medium, and eventually 

oxidize to a stable molecule. 

Heavy metals determination  : Table (2) 

shows the results of AAS analysis of ten 

heavy metals in Henna samples, including 

Aluminum, Arsenic, Silver ,cadmium, chro-

mium, copper, cobalt, lead, Nickel, and zinc. 

. The prepared standards of each metal and 

their corresponding absorbencies were used 

to plot calibration curves. The product-

moment correlation coefficient factor and the 

equation for the line of regression were de-

rived from calibration curve of each metal. 

                    

 
              (

  

  
)                        

                    
        

The actual concentration of heavy metals in 

henna leaf samples obtained from AAS was 

derived using Equation (1) For dilutions, the 

actual weight was obtained by multiplying 

the readout results from AAS with the dilu-

tion factor. 

Table:(2). Concentration of Heavy Metals in Henna Samples 

Metal 
Sample (Concentration ppm)  

H1 H2 H3 H4 H5 H6 H7 

Al 496.9 53.8 81.52 737.8 285.1 754.8 754.8 

As 020. >  020. >  020. >  020. >  020. >  020. >  020. >  

Ag 2.210 420.1 42701 0200.>  0200.>  0200.>  0200.>  

Cd 0200.>  0200.>  0200.>  0200.>  0200.>  0200.>  0200.>  

Cr 025.. 0200.>  0200.>  02.71 020.2 22.3 02432 

Cu 12.72 72570 .2..1 523. 52041 52071 52.01 

Co 02005 >  02005 >  02005 >  02005 >  02005 >  02005 >  02005 >  

Pb 0202 >  .235. 0202 >  0202 >  0202 >  0202 >  0202 >  

Ni 02..3 42.1. 0204 >  52.04 02171 .20.2 02235 

Zn 402.43 1272. .427. - - - 10.99 

 

DISCUSSION 

Seven different cosmetic henna products 

were tested in this study to determine the 

concentration of some heavy metals. Alumi-

num and copper metals were detected in all 

samples, while zinc was detected in four. 

Although some metals, such as chromium, 

copper, aluminum, and zinc, play important 

biochemical roles in many organisms at low 

concentrations, their toxic effects are ob-

served at high concentrations. All of these 

metals can damage or impair central nervous 

system functions, as well as blood composi-

tion, lungs, kidneys, liver, and other vital or-

gans. Long-term exposure may cause slow- 

 

progressive physical, muscular, and neuro-

logical degeneration processes such as Alz-

heimer’s disease, Parkinson’s disease, mus-

cular dystrophy, and multiple sclerosis. De-

spite the fact that EU regulation suggests that 

the concentration of some heavy metals, such 

as chromium, in color additive cosmetics 

should be 1.0 mg/kg (Borowska & Brzóska, 

2015), one sample [H6=3.69ppm] had a 

chromium concentration higher than the EU 

standard in cosmetic products. The presence 

of chromium in the body facilitates glucose 

entry into cells (Krejpcio, 2001). On the other 

hand, exposure to high levels of chromium, 

on the other hand, has been linked to kidney 

and lung damage, as well as other cancers. 

Chromium has also been linked to skin ef-

fects such as eczema and other skin inflam-
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mations (Umar & Caleb, 2013). 

Table 2 shows that the lead content of one 

sample exceeded the WHO's recommended 

maximum limit for cadmium in cosmetics. 

Zinc was detected in four samples. According 

to (Zafar Alam et al., 2009), zinc oxide was 

probably used in cosmetics due to its power-

ful natural sunblock property. Furthermore, 

zinc is also required for oxygen metabolism 

and mitochondrial function (Popoola et al., 

2013). These toxic metals may enter the 

products when low-quality raw materials are 

used. 

CONCLUSION 

According to the findings of this study, henna 

leaves from Zliten are a good raw material 

for henna products due to their low levels of 

lead, cadmium and nickel in comparison to 

WHO standard limits. Henna leaves had low-

er significant levels of Pb, Cd and Ni as raw 

materials than henna products, but more of 

these metals were added during the manufac-

turing process. the concentrations of Lead 

and copper in the H2 premixed henna sample 

exceeded the WHO's maximum allowable 

limits. Therefore it conceder dangerous prod-

uct. As a result, the  general public should be 

educated about the dangers of long-term use 

of toxic cosmetic products. Extensive and 

continuous use of these cosmetic products 

may cause the slow release of heavy metals 

and endangering consumers. National stand-

ard legislations for cosmetic products should 

be available to monitor the safety of these 

products before they are imported and reach 

consumers. However, more research is need-

ed to assess the metals concentrations in var-

ious types of cosmetics and body care prod-

ucts in order to protect consumer health. 
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 ,(Pb), والتتتتد قتتتد تحتتتتوص عمتتتح الر تتتا تستتتتخدم النستتتاء الميبيتتتاع الحنتتتاء عمتتتح ناتتتاي واستتت  مستح تتترا تجمتتتيلاالمستتتتخم    
عينتتاع الثقيمتتة متتن ستتب   عنا تترهتت ا الدراستتة تحديتتد محتتتو  الالغتترم متتن و الثقيمتتة الستتامة الأختتر    لعنا تتروا ,(Cdوالكتتادميوم  

مت تتا  الاباستتتخدام مايتتا   التحاليتتلزليتتتن, ليبيتتا  تتتم  جتتراء مدينتتة فتتد  المتداولتتة  والمنتجتتة محميتتا ,المستتتورد  منتجتتاع الحنتتاءل
 H2 م تتنةعة  عينتتة الحنتتاء الوعينتتاع الحنتتاء التجميميتتة ,كشتتفع النتتتان  عتتن وجتتود فتتري كبيتتر بتتين أوراي الحنتتاء و ( AASالتت رص  
(, متجتاوز  الحتد الأق تح لمنظمتة  .ppm.235بمستتو  عتال متن الر تا    تموثها نتيجة ؛أعمح تركيزاع المعادن الثقيمةأظهرع 

بشتت ن حتتدود المموثتتاع لمستح تتراع و  ,(ASEAN  كتت لم متجتتاوز  معتتايير المنظمتتة الأستتيوية , وppm 2ال تتحة العالميتتة وهتتو 
 = H4  عينتتاع الحنتاء التجميميتتة ( فتتدNiمستتوياع النيكتتل  و   ppm 1 هتتو ق تتح لممعتتادن الثقيمتة الر تتا التجميتل الحتتد الأ

5.201ppm)، و (H6 = 2.023ppmلتكتتون فتتوي الحتتد الأق تتح )  وهتتو ,لمنظمتتة ال تتحة العالميتتة المستتموب بتتppm 42.1  
أقتتل متتن الحتتد المستتموب بتت   وأشتتارع النتتتان   لتتح أن مثتتل هتت ا  فتتد جميتت  العينتتاعكانتتع  Cd و  As , ,Co Cu كتتل متتن تركيتتزاع

ل ا  وبالتالد   لح مخاار  حية محتممة  العنا ر الثقيمة السامة, تعرم المستهمكين لمستوياع عالية من يةمستح راع التجميمال
ع الحنتتاء, والمستح تتتراع ب تترور   جتتراء المزيتتد متتن الدراستتاع لتحديتتتد م تتادر العنا تتر الثقيمتتة الستتامة فتتد منتجتتابشتتد   نو تتد

 التجميمية الم نعة منها 

 معدلاع التسمم  ,منتجاع الحناء ,أوراي نباع الحناء ,العنا ر الثقيمة:  الكممات المفتاحية
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Abstract: Vaginal discharge in women is occasionally caused by aerobic bacterial organisms. 

The study aimed to determine the etiology of female vaginosis and their antibiotic sensitivity 

pattern. HV culture results, age, and sex of all female patients with suspected bacterial vagi-

nosis were collected. High vaginal swabs were inoculated into MacConkey agar, 5% blood 

agar, and chocolate agar and then incubated at 37°C in the presence of 5% CO2 for 24-48 h. 

The antimicrobial susceptibility testing was performed by the disk diffusion method. Ten dif-

ferent antibiotic discs were used: Amikacin, Augmentin, Ceftazidime, Ceftriaxone, Ciproflox-

acin, Gentamicin, Levofloxacin, Meropenem, Septrin, and Clindamycin. After 24 hours, 

zones were measured in mm, and zone interpretations were in accordance with the National 

Committee for Clinical Laboratory Standards criteria guidelines. A total of 215 females were 

included in the study, the incidence of bacterial vaginosis was 18.6% (40/215). Females be-

tween 33 and 45 years old had a somewhat high prevalence (19/40:47.5%) of bacterial vagi-

nosis. The most frequent isolates were 45% (18/40) Escherichia coli followed by 15% (6/40) 

Strep pneumonia. The in vitro susceptibility tests of the most common isolates showed high 

resistance levels to commonly used antibiotics such as Augmentin and Gentamycin. Whereas 

highly sensitive rates were observed for Ceftriaxone 70%, followed by Ciprofloxacin 57.5%. 

Ceftriaxone and Ciprofloxacin showed the best antibiotic sensitivity. Additional studies are 

necessary to recognize those bacterial species that cause vaginal infections and determine the 

susceptibility of those species to recently used antibiotics. 

Keywords: Al saleem medical laboratory; Augmentin; Ceftriaxon; E. coli; Strep pneumoniae. 

INTRODUCTION 

The vagina is sterile at birth. After a few 

days, when maternal estrogen increases the 

glycogen levels of the epithelial cells, the ba-

by’s vagina is colonized by lactobacilli from 

the mother (Forsum et al., 2005). Protection 

of the vaginal mucosa depends on the specif-

https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v37i2.366&amp;domain=pdf&amp;date_stamp=2008-08-14
https://doi.org/10.54172/mjsc.v37i2.366
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ic recognition of structures on the lactobacilli 

surface (adhesions) and the vaginal epitheli-

um (receptors). This adhesion-receptor inter-

action results in forming a biofilm that exerts 

a local protective action against colonization 

by undesirable microorganisms (Boris et al., 

1998; Szöke et al., 1996). The physiologic 

pH of the vagina ranges from 3.8 to 4.5 

(Watts et al., 2005). By using glycogen from 

the vaginal epithelium as substrate, lactoba-

cilli produce organic acids, thus keeping the 

vaginal pH below 4.5. This acid environment 

partially or fully inhibits the development of 

most bacteria from both the digestive tract 

and the environment. This is considered a 

very efficient mechanism of mucosal protec-

tion  (Martin et al., 2008). 

Besides Lactobacillus spp., other bacteria are 

frequently found in the vaginal microbiota of 

healthy women such as Streptococcus, 

Corynebacterium, Staphylococcus, Esche-

richia, Klebsiella, Proteus, Mycoplasma, 

Ureaplasma, Atopobium, Peptococcus, Pep-

tostreptococcus, Clostridium, Bifidobacte-

rium, Propionibacterium, Eubacterium, Bac-

teroides, Prevotella and Gardnerella vaginalis 

(Martin et al., 2008). Bacterial vaginosis 

(BV) is caused by an imbalance of the organ-

isms (flora) that naturally exist in the vagina. 

BV is among the diseases most frequently 

associated with vaginitis. The other diseases 

are vulvovaginal candidiasis, and trichomo-

niasis. Vaginitis is usually characterized by 

vaginal discharge, vulvar itching, irritation, 

or odor (Prospero. 2014). 

 Vaginitis is the infection and inflammation 

of the vagina and is commonly encountered 

in clinical medicine (polat et al., 2021). Vag-

inal infections with bacterial vaginosis are a 

worldwide health problem for women (Go et 

al., 2006). Infections of the reproductive tract 

or genitourinary tract infections are a com-

mon problem of female sexual health and a 

significant risk of morbidity. Sexually trans-

mitted diseases in women occur when there is 

an introduction of sexually transmitted organ-

isms into the vagina, mostly through sexual 

activity. (Workowski & Berman, 2010) Aer-

obic vaginitis, like bacterial vaginosis, causes 

depletion of normal bacteria flora Lactobacil-

lus. It is clinically characterized by the red 

and inflamed vagina, yellowish vaginal dis-

charge with burning sensation and 

dyspareunia (Mumtaz let al., 2008). Bacterial 

vaginosis and candidiasis are responsible for 

most vaginal infections in women of repro-

ductive age. (polat et al., 2021 and Spinillo et 

al., 1997).  

They are commonly seen in females of repro-

ductive age and typically present with vaginal 

discharge (Mylonas & Friese, 2007). Vaginal 

discharges are biological fluids contained 

within or expelled from the vagina (Ullah and 

Sana. 2014). Sometimes certain enteric bacte-

ria like Proteus spp and E. coli may be found 

there. A vagina is an existing place for cer-

tain microbes. It is colonized with E. coli, 

Staphylococci, and Streptococci after deliv-

ery (Alawkally et al., 2022; Tripathi. 2003). 

Therefore, this study aimed to determine the 

etiology of female vaginosis and their antibi-

otic sensitivity pattern in Al Saleem Medical 

Laboratory, Benghazi, Libya.  

MATERIALS AND METHODS 

Specimen Collection and Processing: The 

study population included was 215 females, 

ranging in age from 20 to 58 years. Patients 

vaginal swabs were collected as each physi-

cian ordered. High vaginal (HV) culture re-

sults and age of all female patients with sup-

posed bacterial vaginosis between February 

2020 and November 2021 were retrieved. 

The information obtained comprises the pres-

ence of vaginal irritation, itching, and ab-

normal vaginal discharge. Vaginal swab 

samples were obtained from patients attend-

ing the Microbiology Laboratory of Al 

Saleem Medical Laboratory to diagnose bac-

terial vaginosis.  

Culture and Sensitivity: High vaginal swab 

specimens were inoculated into MacConkey 

agar, 5% blood agar, and chocolate agar. The 

inoculated media were incubated at 37 °C 

aerobically for 24–72 hours. Conventional 
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phenotypic and biochemical methods made 

identification of the cultured isolate. (Fakron 

et al., 2022; ). McFarland’s Standards are 

used as the reference to adjust the turbidity of 

the liquid/ bacterial suspension in the vial or 

tube in the microbiology laboratory before 

swab on Muller Hinton Agar media. It helps 

maintain and/or ensure that the number of 

bacteria will be within a given range to 

standardize microbial testing. The most 

commonly used concentration for antimicro-

bial susceptibility testing and the culture me-

dia performance testing is usually done by 

0.5 McFarland standards in the microbiologi-

cal laboratories (Fakron et al., 2022). 

However, the used concentration for the an-

timicrobial susceptibility testing and the cul-

ture media performance testing is done by 0.5 

McFarland standards in the microbiological 

laboratory (Jan. 2016). According to the 

manufacturer’s instructions, the results were 

considered resistant (R) and susceptible (S), 

with intermediately resistant strains collected 

together as drug-resistant (Noor-alhooda et 

al., 2019).  

The following antimicrobial agents were em-

ployed: Amikacin-AK (30μg), Augmentin- 

AUG (30ug), Ceftazidime-CAZ (30mcg), 

Ceftriaxone-CRO (30μg), Ciprofloxacin-CIP 

(5μg), Gentamicin-GN (10μg), Levofloxacin-

LEV, Meropenem-MER (30μg), Septrin-SXT 

(25ug) and Clindamycin (2μg) (Oxoid, Eng-

land). Antimicrobial susceptibility testing 

was performed by the disc diffusion method.  

Methodology: Entire data from the investiga-

tion were entered and analyzed using SPSS 

version 20. 

RESULTS 

Distribution of the growth of positive cas-

es: A total of 215 females were included in 

the study. The incidence of bacterial vagi-

nosis was 18.6% (40/215). 

 

 

 

Table: (1). Distribution of the growth of positive cas-

es. 

High Vaginal Swab Growth No growth 

Growth 40 18.6% 

No growth 175 81.3% 

Total 215 100% 

Distribution of the growth of positive cases 

by age group: Bacterial vaginosis (BV) and 

its association with age are presented in Ta-

ble 2. Females between 33 and 45 years old 

had a somewhat high prevalence (19/40: 

47.5%) of bacterial vaginosis. In the age 

group 46-58 years (n=13), the incidence of 

BV is somewhat reduced to (32.5%).  

Table: (2). Distribution of the growth of positive cas-

es by age group 

Age Frequency Percent 

20-32 8 20 

33-45 19 47.5 

46-58 13 32.5 

Total 40 100.0 

Distribution of organisms from HVS sam-

ples: The most commonly isolated were 

gram-negative organisms. The most frequent 

isolates were 45% (18/40) Escherichia coli 

followed by 15% (6/40) Strep pneumonia, 

Staph aureus and Strep agalactia 12.5% 

(5/40) equally, Klebsiella pneumonia 7.5% 

(3/4), Klebsiella spp 5% (2/40) and Pseudo-

monas aeruginosa 2.5 % (1/40).  

Table: (3). Types of Organisms isolated in Blood Cul-

ture 

Bacteria Frequency % 

E. coli 18 45.0 

Klebsiella pneumonia 3 7.5 

Klebsiella spp 2 5.0 

Pseudomonas aeruginosa 1 2.5 

Staph aureus 5 12.5 

Strep agalactia 5 12.5 

Strep pneumonia 6 15.0 

Total 40 100.0 

Prevalence of Bacterial infection in women 

age groups: A significant role in the etiology 

of vaginosis in female patients in this study 

was played by E. coli (45%). Vaginosis in the 
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present study was relatively higher among 

age groups of 33-45years compared to others. 

Table:(4). Types of bacteria isolated according to the 

age group 

Bacteria 
Age Total 

20-32 33-45 46-58 

E. coli 3 10 5 18 

Klebsiella 

pneumonia 

0 2 1 3 

Klebsiella spp 1 1 0 2 

Pseudomonas 

aeruginosa 

0 1 0 1 

Staph aureus 1 2 2 5 

Strep agalactia 0 4 1 5 

Strep pneumonia 0 4 2 6 

Total 5 24 11 40 

 

Antibiotic sensitivity, resistance and in-

termediate sensitivity of bacteria isolated 

from blood cultures: The in vitro suscepti-

bility tests of the most common isolates 

showed high levels of resistance to common-

ly used antibiotics such as Augmentin, Gen-

tamycin, and Septrin. All isolates were highly 

sensitive to Ceftriaxone 70%, followed by 

Ciprofloxacin 57.5%. 

Antimicrobial susceptibility profiles of 

bacterial isolates from vaginal specimen: 

The antibiotic resistance patterns of E. coli 

showed higher resistance towards Augmen-

tin, and E. coli strains were more sensitive to 

Ceftriaxone, Levofloxacin, and Ciprofloxa-

cin. The antibiotic sensitivity patterns of 

Strep pneumonia showed higher resistance 

towards Levofloxacin and Gentamycin, and 

Strep pneumonia showed sensitivity to Aug-

mentin and Ceftriaxone.  

Note: I; Intermediate, R; Resistant, S; Sensi-

tive,  AUG; Augmentin, MER; Merapenem, 

CRO; Ceftriaxone, CAZ; Ceftazidime, LEV; 

Levofloxacin, CN; Gentamycin, CIP, Ciprof-

loxacin, AK; Amikacin, SXT; Septrin, DA, 

Clindamycin. 

 

 

 

 

 

Table: (5). Antibiotic sensitivity, resistance, and in-

termediate sensitivity of bacteria isolated from blood 

culture. 

Drug 
Susceptibil-

ity pattern 
Frequency % 

Augmentin 

Miss 1 2.5 

I 5 12.5 

R 14 35.0 

S 20 50.0 

Total 40 100.0 

Merapenem 

Miss 25 62.5 

R 2 5.0 

S 13 32.5 

Total 40 100.0 

Ceftriaxone 

Miss 5 12.5 

I 1 2.5 

R 6 15.0 

S 28 70.0 

Total 40 100.0 

Ceftazidime 

Miss 25 62.5 

I 2 5.0 

R 5 12.5 

S 8 20.0 

Total 40 100.0 

Levofloxacin 

Miss 8 20.0 

I 4 10.0 

R 8 20.0 

S 20 50.0 

Total 40 100.0 

Gentamycin 

Miss 6 15.0 

I 2 5.0 

R 18 45.0 

S 14 35.0 

Total 40 100.0 

Ciprofloxa-

cin 

Miss 3 7.5 

I 8 20.0 

R 6 15.0 

S 23 57.5 

Total 40 100.0 

Amikacin 

Miss 16 40.0 

I 5 12.5 

R 8 20.0 

S 11 27.5 

Total 40 100.0 

Ssptrin 

Miss 17 42.5 

R 15 37.5 

S 8 20.0 

Total 40 100.0 

Clindamycin 

Miss 25 62.5 

R 5 12.5 

S 10 25.0 

Total 40 100.0 
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Table: (6). Antimicrobial susceptibility profiles of bacterial isolates from vaginal specimen Augmentin 

Bacteria Not available (NA) I R S Total 

E. coli 0 3 10 5 18 

Klebsiella pneumonia 0 1 0 2 3 

Klebsiella spp 1 0 1 0 2 

Pseudomonas aeruginosa 0 0 1 0 1 

Staph aureus 0 0 0 5 5 

Strep agalatia 0 0 2 3 5 

Strep pneumonia 0 1 0 5 6 

merapenem 

E. coli 11 0 0 7 18 

Klebsiella pneumonia 3 0 0 0 3 

Klebsiella spp 0 0 0 2 2 

Pseudomonas aeruginosa 1 0 0 0 1 

Staph aureus 3 0 1 1 5 

Strep agalactia 3 0 1 1 5 

Strep pneumonia 4 0 0 2 6 

Ceftriaxone 

E. coli 0 1 2 15 18 

Klebsiella pneumonia 1 0 0 2 3 

Klebsiella spp 0 0 2 0 2 

Pseudomonas aeruginosa 0 0 1 0 1 

Staph. aureus 1 0 0 4 5 

Strep agalactia 1 0 1 3 5 

Strep pneumonia 2 0 0 4 6 

Ceftazidime 

E. coli 10 1 1 6 18 

Klebsiella pneumonia 2 0 0 1 3 

Klebsiella spp 1 0 1 0 2 

Pseudomonas aeruginosa 0 0 1 0 1 

Staph aureus 5 0 0 0 5 

Strep agalactia 2 0 2 1 5 

Strep pneumonia 5 1 0 0 6 

Levofloxacin 

E. coli 3 1 2 12 18 

Klebsiella pneumonia 0 1 2 0 3 

Klebsiella spp 0 0 0 2 2 

Pseudomonas aeruginosa 0 1 0 0 1 

Staph. aureus 4 0 0 1 5 

Strep agalactia 1 0 1 3 5 

Strep pneumonia 0 1 3 2 6 

Gentamycin 

E. coli 4 1 6 7 18 

Klebsiella pneumonia 0 1 1 1 3 

Klebsiella spp 0 0 2 0 2 

Pseudomonas aeruginosa 0 0 1 0 1 

Staph. aureus 1 0 3 1 5 

Strep agalactia 1 0 2 2 5 

Strep pneumonia 0 0 3 3 6 

Ciprofloxacin 

E. coli 0 2 3 13 18 

Klebsiella pneumonia 1 1 1 0 3 

Klebsiella spp 1 0 0 1 2 

Pseudomonas aeruginosa 0 0 0 1 1 

Staph aureus 0 1 1 3 5 

Strep agalactia 1 1 0 3 5 

Strep pneumonia 0 3 1 2 6 
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Amikacin 

E. coli 3 4 5 6 18 

Klebsiella pneumonia 2 1 0 0 0 

Klebsiella spp 1 0 0 1 1 

Pseudomonas aeruginosa 0 0 0 1 1 

Staph. aureus 3 0 1 1 1 

Strep agalactia 4 0 0 1 1 

Strep pneumonia 3 0 2 1 1 

Septrin 

E. coli 6 0 5 7 18 

Klebsiella pneumonia 1 0 2 0 3 

Klebsiella spp 2 0 0 0 2 

Pseudomonas aeruginosa 1 0 0 0 1 

Staph. aureus 3 0 2 0 5 

Strep agalactia 1 0 4 0 5 

Strep pneumonia 3 0 2 1 6 

Total 17 0 15 5 40 

     Clindamycin 

E. coli 9 0 4 5 18 

Klebsiella pneumonia 2 0 0 1 3 

Klebsiella spp 2 0 0 0 2 

Pseudomonas. aeruginosa 1 0 0 0 1 

Staph aureus 3 0 0 2 5 

Strep agalactia 5 0 0 0 5 

Strep pneumonia 3 0 1 2 6 

Total 25 0 5 10 40 

 

Distribution of growth positive cases by 

years: 60% of positive cases were recorded 

in 2021. 

Table: (7). Distribution of growth of positive cases by 

years. 
 

     Year Frequency % 

2020 16 40.0 

2021 24 60.0 

Total 40 100.0 

 

Distribution of the growth of positive cases 

by seasons: 30% of the cases were recorded 

in the winter and 22.5% in summer. 

Table: (8). Distribution of the growth of positive cas-

es by seasons. 
 

Season Frequency % 

12-2 12 30.0 

3-5 7 17.5 

6-8 9 22.5 

9-11 12 30.0 

Total 40 100.0 

 

Distribution of isolates by years: According 

to table 9, 32.5% incidence of E. coli was 

recorded in 2021. 

Table: (9). Distribution of isolates by years 
 

Bacteria/year 2020 2021 Total 

E. coli 5 13 18 

Klebsiella pneumonia 1 2 3 

Klebsiella spp 0 2 2 

Pseudomonas aeruginosa 1 0 1 

Staph aureus 2 3 5 

Strep agalactia 3 2 5 

Strep pneumonia 4 2 6 

Total 16 24 40 
 

Distribution of isolates by months: The rate 

of isolation of E. coli was highest in months 

2-12, followed by months 3-5. 
 

Table: (10). Distribution of isolates by months 
 

Months 

Bacteria 2
-1

2
 

3
-5

 

6
-8

 

9
-1

1
 

Total 

E. coli 9 6 1 2 18 
Klebsiella pneumonia 0 1 0 2 3 

Klebsiella spp 0 0 2 0 2 

Pseudomonas aeru-

ginosa 

0 0 0 1 1 

Staph aureus 2 0 1 2 5 

Strep agalactia 0 0 2 3 5 

Strep pneumonia 1 0 3 2 6 

Total 12 7 9 12 40 
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DISCUSSION 

In bacterial vaginosis (BV), a condition char-

acterized by an increased vaginal pH and 

milky discharge, the normal vaginal flora is 

substituted by a diverse flora of aerobic, an-

aerobic, and microaerophilic species 

(Mumtaz et al., 2008). In the current study, 

the overall prevalence rate of bacterial vagi-

nosis was 18.6%. An earlier study done by 

(Mohammed et al., 2016) reported prevalence 

rates of bacterial vaginosis in 15.4%–19.4%. 

Lower prevalence rates of bacterial vaginosis 

than those in this study were reported from 

Botswana (38%) (Das et al., 1996). 

In the present study, the most common BV 

was E. coli, with 34%, according to Table 10. 

The incidence of E. coli is the highest among 

all cases. Similar studies were conducted in 

India by (Donders et al., 2009; Orish et al., 

2016; Ravishankar & Prakash, 2017) also 

imply that the cause of vaginitis is E. coli. It 

is mentioned as one of the most common 

causes of vaginitis and is sometimes isolated 

alone. In the studies prepared by Ravishankar 

and Das et al., 1996; Ravishankar & Prakash, 

2017)  (44%) E. coli was the most common 

isolated organism.  

Strep pneumoniae, however, is not a part of 

the normal vaginal flora. It is presumed that 

Pneumococci cannot persist at normal vaginal 

pH. But during pregnancy and puerperium, 

changes in vaginal pH may temporarily per-

mit it to occur as a vaginal commensal (Galea 

et al., 2014). Primary pneumococcal infection 

of the female genital tract may occur through 

the insertion of an intrauterine device such as 

the use of tampons or the postpartum period 

(Hutchison et al., 1984), or as a normal res-

piratory commensal during orogenital sexual 

practices. Infection transmittable via gastro-

intestinal tract Pneumococci has rarely been 

isolated as an intestinal pathogen (Petti et al., 

2002). But it may colonize the perineum and 

introitus vaginae giving rise to bartholinitis, 

colonization of vagina and cervix leading to 

infection or infection via lymphatics, or in-

fections via the bloodstream (Adnan et al., 

2008). 

The second most common isolates in the cur-

rent study are strep pneumonia 15%. The iso-

lation rate was highest among 33-45-year-

olds (19/40:47.5%), followed by 46-58 years 

of age (13/40:32.5%). The maximum number 

of infections was found in the 31–40 year age 

group 101/258). Because of the prevalent use 

of antibiotics, especially in developing coun-

tries, the resistance profile of microorganisms 

is changing, as evidenced by the increasing 

rate of antibiotic resistance among bacterial 

populations (Farrar, 1985). 

The in vitro sensitivity tests of the most 

common isolates showed high resistance lev-

els to commonly used antibiotics such as 

Augmentin, Gentamycina, and Septrin. 

Ceftriaxone is a third-generation cephalo-

sporin that was more effective. This high an-

tibacterial susceptibility by the cephalosporin 

was found to be in accordance with the works 

of Ravishankar and Mumtaz and his col-

leagues (Ravishankar & Prakash, 2017). All 

isolates were highly sensitive to Ceftriaxone 

followed by Ciprofloxacin. This high antibac-

terial sensitivity by the Ceftriaxone is in ac-

cordance with the work of (Mumtaz et al., 

2008) 32.5% and Levofloxacin 30%.  

In the antibiogram study, isolates belonging 

to E. coli are highly sensitive to Ciprofloxa-

cin. As similar to a study done by Bibi Aye-

sha et al., 2014), (Abera & Kibret, 2011; 

Mumtaz et al., 2008) showing that E. coli is 

highly sensitive to Ciprofloxacin 21%. In this 

study, E.coli showed high levels of resistance 

(25 %) to Augmentin 25%. This study estab-

lishes that E. coli was more resistant to Aug-

mentin 30% (Singh et al., 2016). High-risk 

groups could be targeted more efficiently. 

This study is a step in familiarizing sensitivi-

ty and resistance patterns to used antibiotics, 

preventing resistance and thus preventing 

chronic sequelae. Thus, the present study 

raises the question of changing the syndromic 

protocol to treatment based on culture sensi-
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tivity. Substantial health gains with a reduc-

tion of the disease burden among women 

should be the long-term goal of treatment 

which should be intended with knowledge of 

cultural sensitivity. 

CONCLUSION 

Comprehensive healthcare education aimed at 

reducing bacterial vaginosis is favorable. The 

most common bacterial vaginosis were Esch-

erichia coli and Streptococcus pneumonia. 

Infection should be screened and vaccinated, 

especially if the women were infected with 

Streptococcus pneumonia. Ceftriaxone and 

Ciprofloxacin showed the best antibiotic sen-

sitivity. Females with vaginitis should fre-

quently be cultured with vaginal samples, and 

the drug sensitivity pattern of each isolate 

should be recognized. Further studies are en-

couraged to identify other bacterial species 

involved in vaginal infections and determine 

the susceptibility of these species to newly 

introduced antibiotics. 
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 التهاب المهبل البكتيري وأنماط تحسسها لممضادات الحيوية بين نساء بنغازي ، ليبياتحديد مدى انتشار 

، نسرين 4فكرون عبد المنعم سعد، 1،مرعي الدوكالي عمي3نسرين فرج موسى ،2أبراهيم حمزة خميفة، 1الهدى ميمود العوكمي نور
 7مسعود السنوسي وفتحيه ،6، الرضا ميمود العوكمي4نصيب عبدالواحد مفتاح ،5العوكميميمود 

 
 ا، ليبيمعيد العالي لمعموم والتكنولوجيا، سموق، الالطبية المختبراتقسم  0
 ليبيا وليد، بني ، المعيد العالي لمعموم والتكنولوجيا،قسم الصيدلة 3 

 ليبيا ،جامعة بنغازي ،كمية الآداب والعموم ،قسم الإحصاء 1
 اليبي ،جامعة عمر المختار ،كمية العموم ،قسم الأحياء الدقيقة 1

 ليبيا ،بنغازي ،مستشفى اليواري ،قسم الجراحة 1
 درنة ـ ليبيا ،وزارة الصحة ة،الصيدلية المركزي 6

 ليبيا ،جامعة بنغازي ،كمية الآداب والعموم ،قسم عمم الحيوان 3

 

 3133مارس  06/ تاريخ القبول: 3130ديسمبر  13تاريخ الاستلام: 
Doi:https://doi.org/10.54172/mjsc.v37i2.366  

 

تحــدث الإاــرازات الميبميــة عنــد النســاء بحيانًــا بســبب الكا نــات البكتيريــة اليوا يــةح ىــدات الدراســة  لــى تحديــد مســببات المستتتخم: : 
ات الحيويـــةح تـــم جمـــز نتـــا   مـــزارب بعمـــى عنـــق الميبـــل، وعمـــر، وجـــنس جميـــز التيـــاب الميبـــل الأننـــوي، ونمـــط حساســـيتيا لمم ـــاد

٪  1المر ى الإناث المصابات بالتيـاب الميبـل الجرنـومي المفتـرمح تـم زرب مسـحات بعمـى الميبـل اـي وسـط بجـار مـاكونكي، و 
سـاعةح تـم  15-31الكربون لمدة  ٪ من ناني بكسيد 1درجة م وية اي وجود  13بجار الدم، وبجار الشوكوليت نم تم تح ينيا عند 

 جـــراء اختبـــار الحساســـية لم ـــادات الميكروبـــات عـــن طريـــق طريقـــة انتشـــار القـــرتح تـــم اســـتخدام عشـــرة بقـــرات م ـــادات حيويـــة 
مختمفة: بميكاسين ، بوجمنتين ، سيفتازيديم ، سيفترياكسون ، سيبرواموكساسين ، جنتاميسين ، ليفواموكساسين ، ميروبينيم ، سـبترين 

ســاعة ، تــم قيــاس المنـاطق بــالممميمتر ، وكانــت تفســيرات المنــاطق مـن قبــل المجنــة الوطنيــة لمعــايير معــايير  31ميندامايسـينح بعــد وك
٪ 05.6بننــــى اــــي الدراســــة، وبمغــــت نســــبة الإصــــابة بالتيــــاب الميبــــل الجرنــــومي  301المختبــــرات الســــريريةح تــــم اشــــتمال  جمــــالي 

٪(ح 13.1: 03/11عامًـا مرتفعًـا  لـى حـد مـا ) 11، و 11لميبـل البكتيـري بـين الإنـاث بـين (ح كان معدل انتشـار التيـاب ا11/301)
( بكتيريـــا الالتيـــاب الر ـــوي العقـــديح ب يـــرت 6/11٪ )01( الإشـــريكية القولونيـــة تمييـــا 05/11٪ )11 كانـــت العـــزلات الأكنـــر شـــيوعاً 

مـــة عاليـــة لمم ـــادات الحيويـــة الشـــا عة الاســـتخدام منــــل اختبـــارات الحساســـية اـــي المختبـــر لمعـــزلات الأكنـــر شـــيوعًا مســـتويات مقاو 
٪ح ب يــر 13.1٪، يميــو سيبرواموكساســين 31بجــومنتين، و جنتامايســينح اــي حــين لوح ــت معــدلات حساســية عاليــة لسيفترياكســون 

تمــ   سيفترياكسـون، وسيبرواموكساســين با ـل تحســس اـي الم ــادات الحيويـةح مــن ال ـروري  جــراء دراسـات   ــااية لمتعـر  عمــى
 الأنواب البكتيرية التي تسبب الالتيابات الميبمية، وتحديد مدى تحسس ىذه الأنواب لمم ادات الحيوية المستخدمة مؤخرًاح

 
 مختبر السميم الطبي، بجومنتين، سفترياكسون، الإشريكية القولونية، بكتيريا الالتياب الر وي العقديح:  الكممات المفتاحية
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Abstract: Bees are a large and diverse species of insects belonging to the Hymenoptera order. 

The family Megachilidae represents a large part of most of the bee fauna all over the world as 

a result of their importance as pollinators. The study aimed to describe the morphological 

characteristics of three species of wild bees belonging to Megachile parientina (Geoffroy, 

1785), Rhodanthidium sticticum (Fabricius, 1787), and Anthidium diadema Latreille, 1809 in 

Aljabal Alakder, Libya. Specimens were collected by hand net from different locations in the 

Aljabal Alakder area (Albayda and Alwastia). The morphological characters were described 

by using the OPTIC microscope. Measurements were taken at full body length (in cm), front 

wings length, thorax and abdomen width, body color was taken (head, abdomen, thorax, 

wings), and the study described in details the morphology of mouthparts, wings venation, an-

tenna and abdominal structure for all species. The morphological structures vary between the 

different species in color, size, and wings. The body length of M. parientina was 19 mm, R. 

sticticum was 12 mm, and A. diadema was 13 mm. The study’s conclusion insists on the im-

portance of morphological description studies to facilitate the identification of wild bees spe-

cies in Libya.  

Keywords: Wild Bees, Megachilidae, Morphological Description, Aljabal Alakader, Libya. 

INTRODUCTION 

The importance of bees as key ecosystem 

service providers cannot be overemphasized. 

There are 20,000 bee species in the world 

that provide pollination services for many 

wild and cultivated plants for 

reproduction(Khalifa et al., 2021). The bee 

family Megachilidae is found in a wide di-

versity of habitats on all continents except 

Antarctica (Litman et al., 2011).The genus 

Megachile Latreille, 1802 represents a large 

part of most of the bee fauna (Michener, 

2007). There are around 1400 species in this 

genus (Ascher & Pickering, 2020), divided 

into 55 subgenera (Michener, 2007; Trunz et 

al., 2016). 

The Mediterranean region, especially North 

Africa, contains a wide diversity of bee spe-

cies (Ascher & Pickering, 2020; Grace, 2010; 

Guiglia, 1942; Shebl et al., 2021), distributed 

in a wide variety of habitats (Gonzalez et al., 

2012; Sakenin et al., 2020). Megachile spe-

cies are solitary, and many species are highly 

seasonal. Their preferred host plants have a 

https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v37i2.373&amp;domain=pdf&amp;date_stamp=2008-08-14
https://doi.org/10.54172/mjsc.v37i2.373
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short flowering season, and this species is an 

important pollinator for grasses, crops, and 

fruit plants in different parts of the world 

(Zakikhani et al., 2021).These solitary bees 

are both ecologically and economically rele-

vant; they include many pollinators of natu-

ral, urban, and agricultural vegetation 

(Gonzalez et al., 2012). Some species are ef-

fective pollinators (Bosch & Blas, 1994; 

Vicens & Bosch, 2000), and a polylectic pol-

linator that is native to North Africa (Henson 

et al., 2019). 

The Megachilidae is one of two families of 

long-tongued bees characterized by having 

two marginal cells, and the stigma is small in 

the front wings (Michener, 2007). The pol-

len-collecting scopa of all nonparasitic fe-

males is located on the abdominal sterna 

(Özbek & Zanden, 1992; Stephen et al., 

1969). Most Megachile nest opportunistically 

in a variety of pre-existing cavities that they 

line with external materials such as resin or 

neatly cut and folded leaves, and these are 

potentially manageable through deployment 

of trap-nests. Others, such as species of sub-

genus Creightonella instead, excavate bur-

rows in soil that they line with folded leaves 

(Michener, 2007). 

The taxonomic keys of bees give important to 

the morphological characters, in particular, 

distinctive characters (Praz, 2017).Libya pos-

sesses an extensive and rich bee fauna 

(Zavattari, 1934); few studies were conducted 

in Libya and investigated the presence and 

taxonomic characteristics of wild bees, but in 

spite of these findings, the faunistic data on 

wild bees in Libya is still not complete 

(Almabrouk & Bataw, 2019). Until recently, 

little was known about Apoidea fauna in Lib-

ya, and findings were fragmentary. Since the 

works of (Guiglia, 1942; Zavattari, 1934), no 

taxonomic studies of bees has been published 

for Libya. Recently studies were performed 

by (Almabrouk & Bataw, 2019). 

Therefore, it is necessary to plan a compre-

hensive project to sample many localities and 

provide a need to focus on the taxonomy, di-

versity, ecology, and biology of native bees, 

The study aims to identify and describe the 

morphological characteristics of some species 

of Megachilidae bee species in northeastern 

Libya to facilitate further studies concerning 

the distribution map of Libyan bee pollinator 

species and their conservation. 

MATERIALS AND METHODS 

The specimens were collected from two na-

ture areas in northeastern Libya (Albayda 

32°45′40.4″N: 21°44′51.4″E (619m) and Al-

wastia 32°51′080.83″N: 21°43′91″E (336m)) 

from March 2014 to May 2018. The areas are 

characterized by a rich fauna of wildflowers 

and economic plants.  

The bees were collected by a net and placed 

in glass bottles with wet papers containing 

some drops of ethyl acetate alcohol to kill 

bees, then pinned and labeled for each speci-

men with bee special information (the area 

from which the bees were collected, date of 

collection, name of collector) and stored in 

wooden boxes in entomology laboratory of 

the Zoology Department, Faculty of Science, 

Omar Al Mukhtar University. The available 

keys were used for bees’ identification: 

(Michener, 2007; Michener & Griswold, 

1994; Praz, 2017). Identifications were con-

firmed with help of bee specialists (e.g. 

Georg Els, Robert Stuart - NHM UK). The 

various body characteristics of specimen  

bees were measured and described according 

to terminology used by Michener (2007). A 

stereomicroscope (OPTECH, modular stere-

omicroscope, Optical Technology, Germany) 

was used in the description process supplied 

with an Olympus digital camera. 

RESULTS 

Megachile (chalicodama) parietina (Geof-

fry, 1785) 

Examined material: ♀ 2 Alwasita, 

16.iii.2017; Albaida, 16.iv.2014, 27.iii.2018, 
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1.iv.2018, 2.iv.2018, 3.iv.2018, 4.iv.2018, 

6.iv.2018, 11.iv.2018, 15.v.2018. 

Measurements: 19 mm body length. 

 Head: black, triangular-shaped, slightly nar-

rower than body, with long black setae, 

densely punctate, vertex curved to the inside 

with long black setae erected to the outside 

(Fig. 1). 

 

Figure (1). The head of (♀) Megachile parientina 

(♀). 

Compound eyes: bright black, with densely 

long black setae between compound eyes, 

paraocular carina clear, genal area narrow. 

Ocelli: arranged in a triangle shape, dark 

brown, lateral ocelli at same level of posteri-

or margin of compound eyes (Fig. 2).  

 

Figure (2). Ocelli of Megachile parientina (♀). 

Clypeus: black, the end of the apical ciliated 

with dark brown setae, densely punctate. 

Mandibles: rectangular, wider at apical, black 

with long little light brown setae, inner man-

dible with cutting edge (Fig.3). 

 

Figure (3). Mandible of Megachile parietina 

(♀). 

Mouthparts: elongated, light brown, galea 

brown color, wider than glossa; end of apical 

glossa with dense setae erected downward, 

paraglossa with short setae at edges (Fig. 4). 

 

Figure (4). Mouthparts of Megachile parientina (♀). 

Antennae: twelve segments, black, antennal 

socket dark brown, scape elongated, rectan-

gular, narrower at the base, wider at apical; 

pedicel short, rounded, first flagellomere nar-

rower at the base, wider at apical, other 

flagellomeres equal in the shape and size, 

terminal flagellomere rounded.  

Thorax: width 5 mm, prothorax larger than 

mesothaorax and metathorax, black, with 

densely long black setae especially on meta-
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thorax; tegula clear, dark brown. 

Wings: forewings length 13 mm, dark brown, 

veins with dark brown color; marginal cell 

elongated and broadtwo submarginal cell, 

vein 2rs-m curved outward, vein 2m-cu meets 

median vein opposite third submarginal cell, 

basal vein straight, the lower end meeting the 

longitudinal vein at an acute angle (Fig.6a), 

jugal lobe of hindwing very short, much less 

than half length of vannal lobe and not reach-

ing anywhere near as far as vein closing cubi-

tal cell (Fig. 5). 

 

Figure (5). a- Forewing, b- Hindwing of Megachile 

parientina (♀). 

Legs: coxa triangular, black and covered by 

black setae at outside; trochanter rectangular, 

narrower at the base, wider at apical, black, 

apical edge dark brown, black setae; femur 

elongated, wider at base, narrow apically, 

black with dense and long black setae erected 

downwards at outside and outer surface, in-

ternal surface with a few black setae; tibia  

narrower at base, wider at apical part, black 

with dense short black setae erected down-

wards, dark brown area at the edge of internal 

tibia, dense long black setae erected down-

wards at the edges and outer surface, little 

black setae on the internal surface, tibial spur 

ciliated from each side, forelegs with one tib-

ial spur, short, dark brown, mid legs with one 

tibial spur, long, light brown (Fig. 6a), hind 

legs with two tibial spur, long, light brown 

(Fig. 6b), tarsus five segments each leg, basi-

tarsus longer than mediotarsus and distitar-

sus, narrower at the base, wider at the apical, 

black with dense long black setae erected 

downwards, mediotarsus three segments 

equal in the shape and size, clear, dark brown 

with dark brown robust setae at the apical, 

distitarsus narrower at the base, wider at the 

apical, dark brown with little long dark 

brown setae. 

 

Figure (6). Tibial spur a- midleg, b- hind leg of (♀) 

Megachile parientina. 

Pair of long tarsal claws the base dark brown, 

apical black, arolium absent (Fig. 7). 

 

Figure (7). Tarsal claws of (♀) Megachile parientina. 

Abdomen: width across abdomen 6 mm, six 

segments, black, dense punctates, tergum I 

clear curvature at the base, compressed and 

narrower at the middle, tergum VI triangle 

shape, narrower than the rest of the other ter-

ga, dense long black setae erected downwards 

(Fig. 8a), sternum black with dense long 

black setae, dense short black setae at the 
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edges (Fig. 8b). 

 

Figure (8). Abdomen of Megachile parientina a- Dor-

sal view, b- Venteral view of (♀) Megachile pari-

etina. 

Rhodanthidium sticticum (Fabricius, 1787). 

Examined material:  ♀1 Albaida, 15.5.2018 

12 mm body length . 

Head: rounded and slightly narrower than the 

body (Fig. 9a), vertex with band curved in the 

middle at the apical, orange color with dense 

long orange setae, dense punctates (Fig. 9b).  

 

Figure (9). a- The head, b- Vertex of (♀) 

Rhodanthidum sticticum. 

Compound eyes: bright black, orange spot 

between compound eyes and antennae, para-

ocular carina clear, genal area wide. 

Ocelli: triangle shape, light brown, the lateral 

ocelli slightly higher than the height level of 

compound eyes, the median ocellus with 

frontal line. 

Clypeus: dark brown, the end of apical ciliat-

ed with long orange setae erected down-

wards, dense punctates. 

Mandibules: rectangular, wide, robust, elon-

gated, ends with five sharp teeth, apical tooth 

long, dark brown with dark brown lope at the 

connect area with the malar area (Fig. 10). 

 

Figure (10). Mandible of (♀) Rhodanthidum sticti-

cum.. 

Mouthparts: long, light brown (Fig. 11)  

 

Figure (11). Mouthparts of (♀) Rhodanthidum sticti-

cum. 

Antenna: twelve segments, scape long, rec-

tangular, orange, pedicel short, rectangular, 

orange, flagellum ten segments, the first 

flagellomere longer than the rest of the other 

flagellomeres, wider at the apical, narrower 

at the base, the other ninth flagellomeres 

equal in the shape and size, flagellomeres 

from first to third orange color, flagellomeres 

from fourth to tenth dark brown color, the 

terminal flagellomere of antennae rounded 

shape (Fig.12).  

a 
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Figure (12). Antennae of (♀) Rhodanthidum sticti-

cum.. 

Thorax: width across thorax 4 mm, dark 

brown, prothorax larger than mesothorax and 

metathorax, dense long orange setae, dense 

punctates, tegula clear large, orange (Fig.13). 

 

Figure (13). Thorax of (♀) Rhodanthidum sticticum. 

Wings: forewings length 11 mm, light brown, 

the veins dark brown, marginal cell long and 

broad, apical edge of marginal cell darker 

brown, the apical of marginal cell not jointed 

with costa vein, two submarginal cells, vein 

1rs-m with the same line vein 1m-cu, vein 

2rs-m curved outward, vein 2m-cu meets me-

dian vein at the second submarginal cell, ba-

sal vein straight, the lower end meeting the 

longitudinal vein at an acute angle (Fig. 14), 

jugal lobe of hindwing very short, much less 

than half length of vannal lobe and not reach-

ing anywhere near as far as vein closing cubi-

tal cell. 

 

Figure (14). Forewing of (♀) Rhodanthidum sticti-

cum. 

Legs: coxa triangle, dark brown with dense 

long orange setae erected to down at the edg-

es, trochanter narrower at the base, wider at 

the apical, dark brown with dense orange se-

tae, fumer rectangular, wider dark brown at 

base, narrower orange at the apical, dense 

short orange setae erected to down, tibia nar-

rower at the base, wider at the apical, dense 

short orange setae erected to down, tibial 

spur ciliated at the inner edge, sharp at the 

outer edge, forelegs with one tibial spur, 

short, light brown, midlegs with one tibial 

spur, long, orange, hind legs with two tibial 

spur, long, orange (Fig. 15a), tarsus five 

segments each leg, basitarsus longer than 

mediotarsus and distitarsus, orange with 

dense long orange setae erected to down, me-

diotarsus three segments equal in the shape 

and size, orange with dense long orange ro-

bust setae erected to down at the apical, disti-

tarsus narrower at the base, wider at the api-

cal, orange with little long orange setae 

erected to down at the apical (Fig. 15b).  

 

Figure (15). a- Tibial spur of hind legs, b-Midleg of 

(♀) Rhodanthidum sticticum.. 
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Pair of longed tarsal claws, branched at api-

cal, the lateral longer than internal one, the 

base orange, apical dark brown, arolium 

clear, dark brown (Fig.16). 

 

Figure (16). Tarsal claws of. (♀) Rhodanthidum 

sticticum. 

Abdomen: width across abdomen 5 mm, six 

segments, dense punctates, short light orange 

setae erected to down, contact area of terga I, 

II clear dark brown, the color of segments 

black at the middle, orange color from each 

side, tergum VI triangle shape with two pairs 

of posteriorly projecting spines (Fig. 17a), 

sternum dark brown ends with light orange 

edges, long light orange setae (Fig. 17b). 

 

Figure (17). a- Dorsal view, b- Venteral view of (♀) 

Rhodanthidum sticticum.. 

Anthidium diadema Latreille, 1809 

Examined material:  ♀ 1 Albaida, 

30.v.2018. 

13 mm body length.  

Head: rounded with clear yellow spots, white 

setae, dense punctates, vertex curved slightly 

to the inside, black with two elongated bands, 

and clear long yellow setae (Fig. 18).  

 

Figure (18). The head of (♀) Anthidium diadema. 

Compound eyes: large, dark brown. 

Ocelli: triangular shape, dark brown, the lat-

eral ocelli less than the height level of com-

pound eyes (Fig. 19). 

 

Figure (19). Ocelli of (♀) Anthidium diadema. 

Clypeus: yellow color, wider than the length. 

Mandibules: cylindrical, yellow color, ends 

with three sharp dark brown teeth, lower 

tooth long, strong edges (Fig. 20). 

 

Figure (20). Mandible of (♀) Anthidium diadema. 
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Mouthparts: long, light brown. 

Antenna: thirteen segments, scape long, nar-

rower at the base, wider at the apical, black 

with white setae, pedicel short, rounded, dark 

brown, flagellum eleven segments, dark 

brown, the first flagellomere narrower at the 

base, wider at the apical, the second and third 

flagellomeres wider than the length, flagel-

lomeres from fourth to eleventh equal in the 

shape and size, the terminal flagellomere of 

antennae rounded shape (Fig. 21). 

 

Figure (21). Antennae of (♀) Anthidium diadema. 

Thorax: width across thorax 5 mm, pronotal 

lobe cream with a dorsal anterior carina, cov-

ered with long white setae, omaulus rounded, 

scutum with recumbent dense short setae, al-

most totally black and with reversed J-shaped 

cream, marking along anterior and lateral 

edges, axilla rounded, scutellum with cream 

subapical band, triangular area of propodema 

large, impunctate shining, mesepisternum and 

metepisternum with small cream spots, tegula 

large, reddish-brown, with cream spot anteri-

orly (Fig. 22).  

 

Figure (22). Thorax of (♀) Anthidium diadema. 

Wings: forewings length 10 mm, transparent 

brown, the veins dark brown, marginal cell 

broad with a dark brown line at the apical of 

margin cell, two submarginal cells, 2smc 

slightly larger than 1smc, vein 2m-cu meets 

median vein beyond point where 3rs-m dose, 

basal vein straight, the lower end meeting the 

longitudinal vein at an acute angle (Fig. 23), 

jugal lobe of hindwing very short, much less 

than half length of vannal lobe and not reach-

ing anywhere near as far as vein closing cubi-

tal cell. 

 

Figure (23). Forewing of (♀) Anthidium diadema. 

Legs: coxa black, dense punctates, forecoxa 

and hindcoxa longer than midcoxa, apical 

edge light brown, dense long white setae 

erected downwards, midcoxa short, black, 

long white setae erected downwards,   tro-

chanter black, narrower at the base, wider at 

the apical, dense punctates, dense long white 

setae erected downwards, fumer elongated, 

wide, internal surface dark brown with little 

white setae erected to down, external surface 

black, apical edge light brown, short black 

setae, dense punctates, dense long white setae 

erected downwards at the edges, tibia internal 

surface wide, dark brown with white setae 

erected downwards, external surface yellow 

with white setae, dense punctates, tibial spur 

ciliated from each side, long, light brown, 

forelegs and midlegs with one tibial spur 

(Fig. 24a), hind legs with two tibial spur (Fig. 

24b), tarsus five segments each leg, reddish 

brown with dense long yellow setae erected 

downwards, basitarsus longer than mediotar-

sus and distitarsus, mediotarsus three seg-

ments equal in the shape and size, distitarsus 

long, narrower at the base, wider at the apical 
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reddish brown with short little reddish brown 

setae erected downwards at the apical.  

 
Figure (24). Tibial spur a-midleg, b- hind leg of (♀) 

Anthidium diadema. 

Pair of elongated tarsal claws, branched at 

apical, the lateral longer than the internal 

one, the base light brown, apical dark brown, 

arolium absent (Fig. 25). 

 

Figure (25). Tarsal claws of (♀) Anthidium diadema. 

Abdomen: width across abdomen 5 mm, 

seven segments with dense punctates. 

Tergum I black with a yellow spot on each 

side.  

Tergum II black with a yellow band along the 

tergum, two dark brown spots with curvature 

yellow band at middle to down.  

Tergum III black with yellow band, two dark 

brown marks on each side. 

Terga IV and V black, yellow band. Tergum 

VI less wide than other terga with paired, lat-

eral, bright yellow spots. Tergum VII with 

prominent, hook like projections (Fig. 26a).  

Sternum: each sterna with dense long white 

setae erected downwards (Fig. 26b). 

 

Figure (26). a- Dorsal view, b- Venteral view 

of (♀) Anthidium diadema. 

DISCUSSION 

The bee fauna of Libya is rich but relatively 

little known biologically and taxonomically 

(Almabrouk & Bataw, 2019; Zavattari, 

1934). The study of morphological structures 

of wild bees is conceded as one of the im-

portant topics as a results of the importance 

of bees in the ecosystem.  

Undoubtedly, the current study described 

three species Megachile (chalicodama) pari-

entina, Rhodanthidium sticticum, and Anthid-

ium diadema. Each of them is a separate spe-

cies and differs in morphological features. 

However, we hope to draw more attention 

and encourage melittologists to investigate 

and document these morphological structures 

as well as the floral associations and foraging 

behavior of all bees that have them in Libya. 

CONCLUSION 

The current study insists that the Aljabal 

Alakder region of Libya has an important bee 

diversity that serves the ecosystem as pollina-

tors of agricultural flowers. The study pro-

vides valuable information about Mega-
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childae that could help to construct taxonom-

ic keys for the Libyan bee species, and more 

investigation is needed for the study of wild 

bees. 

REFERENCES 

Almabrouk, M., & Bataw, A. A. (2019). 

Identification and Morphological 

Description of Xylocopa species 

(Xylocopidae: Hymenoptera) in North 

East of Libya. Al Mukhtar Journal of 

Science, 34(4), 288-305 . 

 

Bosch, J., & Blas, M. (1994). Foraging 

behaviour and pollinating efficiency of 

Osmia cornuta and Apis mellifera on 

almond (Hymenoptera, Megachilidae 

and Apidae). Applied Entomology and 

Zoology, 29(1), 1-9 . 

 

Bosch, J., & Blas, M. (1994). Foraging 

behaviour and pollinating efficiency of 

Osmia cornuta and Apis mellifera on 

almond (Hymenoptera, Megachilidae 

and Apidae). Applied Entomology and 

Zoology, 29(1), 1-9 . 

 

Gonzalez, V. H., Griswold ,T., Praz, C. J., & 

Danforth, B. N. (2012). Phylogeny of 

the bee family Megachilidae 

(Hymenoptera: Apoidea) based on adult 

morphology. Systematic Entomology, 

37(2), 261-286 . 

 

Grace, A. (2010). Introductory biogeography 

to bees of the Eastern Mediterranean 

and Near East. Bexhill Museum 

Bexhill . 

 

Guiglia, D. (1942). Gli imenotteri della Libia 

(Sphecidae, Pompilidae, Scoliidae, 

Vespidae, Apidae). Annali del Museo 

Libico Di Storia Naturale, 20(3), 228-

250 . 

 

Henson, K. A., Campbell, J. W., & Kaplan, D. 

A ( .9102 .) Range extension of 

Megachile lanata (Hymenoptera: 

Megachilidae), a non-native sunn hemp 

pollinator, in Florida. Florida 

Entomologist, 102(1), 259-261 . 

 

Khalifa, S. A., Elshafiey, E. H., Shetaia, A. A., 

El-Wahed, A. A. A., Algethami, A. F., 

Musharraf, S. G., AlAjmi, M. F., Zhao, 

C., Masry, S. H., & Abdel-Daim, M. M. 

(2021). Overview of bee pollination and 

its economic value for crop production. 

Insects, 12(8), 688 . 

 

Litman, J. R., Danforth, B. N., Eardley, C. D., 

& Praz, C. J. (2011). Why do leafcutter 

bees cut leaves? New insights into the 

early evolution of bees. Proceedings of 

the Royal Society B: Biological 

Sciences, 278(1724), 3593-3600 . 

 

Michener, C. (2007). The Bees of the World 

Johns Hopkins University Press. 

Baltimore.{Google Scholar} 

 

Michener, C. D., & Griswold, T. L. (1994). 

The classification of old world 

Anthidiini (Hymenoptera, 

Megachilidae). The University of 

Kansas science bulletin, 55(9), 299 . 

 

Özbek, H., & Zanden, G. V. D. (1992). A 

preliminary review of the Megachilidae 

of Turkey Part II. Heriadini 

(Hymenoptera, Apoidea). Türkiye 

Entomoloji Dergisi; Year: 1992 

Volume: 16 Number: 3 . 

 

Praz, C. J. (2017). Subgeneric classification 

and biology of the leafcutter and dauber 

bees (genus Megachile Latreille) of the 

western Palearctic (Hymenoptera, 

Apoidea, Megachilidae). Journal of 

Hymenoptera Research, 55, 1 . 

 

Sakenin, H., Shaaban, A., Nil, B., Majid, N., 

Hassan, G., & Siavash, T. (2020). A 

Faunistic Survey On Megachilidae 

(Hymenoptera: Apoidea) From 

Northern Iran. Egypt. J. Plant Prot. Res. 

Inst, 3(1), 398 – 408 . 



Al-Mukhtar Journal of Sciences 37 (2): 138-149, 2022 
 

© 2022 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license. 

148 

 

Shebl, M. A., Abdelkader, F. B., Bendifallah, 

L., Benachour, K., Bataw, A. A., 

Bufliga, E. M., Osman, M. A., & 

Kamel, S. M. (2021). The melittology 

research in Northern Africa and the 

Middle East: past and present 

situations. The Journal of Basic and 

Applied Zoology, 82(1), 1-11 . 

 

Stephen, W. P., Bohart, G. E., & Torchio, P. F. 

(1969). The Biology and External 

Morphology of Bees with a Synopsis of 

the Genera of North-western America . 

 

Trunz, V., Packer, L., Vieu, J ,.Arrigo, N., & 

Praz, C. (2016). Comprehensive 

phylogeny, biogeography and new 

classification of the diverse bee tribe 

Megachilini: Can we use DNA 

barcodes in phylogenies of large 

genera? Molecular Phylogenetics and 

Evolution, 103, 245-259 . 

 

Vicens, N & ,.Bosch, J. (2000). Pollinating 

efficacy of Osmia cornuta and Apis 

mellifera (Hymenoptera: Megachilidae, 

Apidae) on ‘red Delicious’ apple. 

Environmental Entomology, 29(2), 235-

240 . 

 

Zakikhani, M., Monfared, A., Mohammadi, H., 

& Jahromi, A. S. (2021). A survey on 

Megachilidae (Hymenoptera, Apoidea) 

species available in Iranian Pollinator 

Insects Museum of Yasouj University. 

Journal of Insect Biodiversity and 

Systematics, 7(2), 167–204-167–204 . 

 

Zavattari, E. (1934). Prodormo della Fauna 

Della Libia, Pavia . 

 

 



9199, 042-071(3 9) 73مجلة المختار للعلوم   

 

 . ليبيا -قسم عمم الحيوان، كمية الآداب والعموم، الأبيار، جامعة بنغازي  marwaalgadi92@gmail.com :مروة يونس المبروك¹*
149 

 ليبيا الجبل الأخضر,في  Megachilidaeالوصف المورفولوجي لبعض أنواع النحل من عائمة 

2ي عبد القادر بطاوم, ع*1مروة يونس المبروك
 2, منى محمد الجبالي2, عصرانة رمضان محمد2, منصور سالم عطية*

 ليبيا -الأبيار، جامعة بنغازي قسم عمم الحيوان، كمية الآداب والعموم،  0

 ية العموم؛ جامعة عمر المختار، ليبياكمقسم عمم الحيوان،  9

 9199مايو  02/ تاريخ القبول: 9190نوفمبر  11تاريخ الاستلام: 
Doi:https://doi.org/10.54172/mjsc.v37i2.373  

 

 Megachilidaeالتي تنتمي إلى رتبة غشائيات الأجنحةة  تملةل عائمةة  ،النحل من الحشرات ذات التنوع  الكبيرد يعالمستخمص : 
نتيجة لأهميتها كممقحات  هدفت الدراسةة إلةى و ةل الخ ةائم المورفولوجيةة لللالةة  ؛جزءًا كبيرًا من النحل في جميع أنحاء العالم

 Rhodanthidium sticticumو ،  Megachile parientina (Geoffroy 1785)أنةةواع مةةن النحةةل البةةري تنتمةةي إلةةى 

(Fabricius 1787) ، وAnthidium diadema Latreille 1809 خضةةر بميبيةةا  جمعةةت العينةةات ، فةةي منةقةةة الجبةةل الأ
والواسةةةية   و ةةطت ال ةةطات المورفولوجيةةة باسةةتخدام المجهةةةر  ،بالشةةباك اليدويةةة مةةن مواقةةع مختمطةةة فةةي منةقةةة الدراسةةة  البيضةةاء

 ،ولةون الجسةم  الةرأس ،والةبةن ،ال ةدروعةر   ،وةةول الأجنحةة الأماميةة ،وأخذت القياسات بةول الجسم بالكامل  سةم  ،الب ري
وتركيةةب الةةبةن  ،والأجنحةةة  ، وو ةةطت الدراسةةة بالتط ةةيل شةةكل أجةةزاء الطةةم، تعةةرا الأجنحةةة، وقةةرون الاستشةةعار ،وال ةةدر ،والةةبةن

ول والأجنحةةة  كةةان ةةة ،والحجةةم ،فةةي المةةون سةةواءبةةين الأنةةواع  ن التركيبةةات المورفولوجيةةة تختمةةلأوضةةحت الدراسةةة أ لجميةةع الأنةةواع 
دراسةة الو ةل أن ؤكةد اسةتنتاجنا يممةم   07كةان  A. diademaممةم و  R. sticticum  ،09، ممةم M. parientina   02جسةم 

 نواع النحل في ليبيا أة التي تساهم في تعريل مهمالمورفولوجي من الدراسات ال

 الأخضر، ، ليبيا النحل البري، ميجاكيميدي، الو ل المورفولوجي الجبل :  الكممات المفتاحية

https://doi.org/10.54172/mjsc.v37i2.373


Al-Mukhtar Journal of Sciences 37 (2): 150-161, 2022 

 ISSN:  online 2617-2186  print 2617-2178 

Journal Homepage https://omu.edu.ly/journals/index.php/mjsc/index 

*Corresponding author: Ashraf Ahmed Ali: aalmansory@su.edu.ly , Department of Pharmaceutical Chemistry, Faculty of Health Sciences, Sirte 

University, Libya. 

150 

Identification of Potential Natural Bioactive Compounds 

from Glycyrrhiza glabra as Sars-CoV-2 Main Protease 

(MPRO) Inhibitors: In-Silico Approach 

Ashraf Ahmed Ali Abdusalam
1
*, Gazala Mohamed Ben-Hander

2

1
 Department of Pharmaceutical Chemistry, Faculty of Health Sciences, Sirte University, Libya 

2
 Department of Chemistry, Faculty of Sciences, Sirte University, Libya 

Received: 20 March 2022./ Accepted: 04 June 2022 

Doi: https://doi.org/10.54172/mjsc.v37i2.679 

Abstract: The SARS-CoV-2 virus caused the COVID-19 pandemic declared in early 2020, 

generating a global health emergency. So far, no approved drugs or vaccines are available. 

Therefore, there is an urgent need to explore and develop effective new therapeutics against 

SARS-CoV-2. In addition, the main protease (Mpro) of the SARS-CoV-2 virus is considered 

essential in the virus replication propagation and considered a drug discovery target. Conse-

quently, plant-derived compounds are an important and valuable source for novel drugs. This 

study reports molecular docking-based virtual screening (VS) of 20 compounds identified 

from Glycyrrhiza glabra to search for potent compounds against 3CL proteases (3CLpro). The 

screening results revealed that the identified compounds Semilicoisoflavone B, Licoflavone 

B, and Licocoumarin A exhibited low free energy of binding (FEB) values of 10.91, −10.29, 

and −10.21 kcal/mole for Autodock 4.2 and −9.81, −9.77, and −9.60 kcal/mole, for Auto-

DockVina, respectively. The obtained results of FEB in this study were better than the coordi-

nated ligand N3, which was -7.4 kcal/mole. The three potential compounds showed different 

and stable interactions with the essential amino acids, especially the catalytic dyad (Cys145-

His41) in the binding pocket of the 3CLpro. Three potential inhibitors were successfully iden-

tified from Glycyrrhiza glabra using molecular docking and virtual screening; these com-

pounds obeyed the Lipinski rule of 5 with a little violation and showed low FEB and good in-

teractions with the 3CLpro. These identified compounds may serve as potential leads that help 

in developing therapeutic agents against the SARS-CoV-2. Further research is recommended 

(in vitro and in vivo) to verify the above findings. 

Keywords: Virtual Screening, Docking, Glycyrrhiza glabra, COVID-19, SARS-CoV-2, 3CL 

protease. 

INTRODUCTION 

The recent outbreak of severe acute respirato-

ry syndrome (SARS) coronavirus disease-19 

(COVID-19) is a novel infectious and highly 

contagious disease that first appeared in Wu-

han, Hubei Province, China, in December, 

the year 2019 (Phan, 2020; Yang et al., 

2020). The virus has spread worldwide, in-

creasing the number of victims and causing 

significant morbidity and mortality. On 

March 11, 2020, the World Health Organiza-

tion (WHO) classified it a pandemic (Asrani 

et al., 2021; Zehra et al., 2020). SARS-CoV 

is a novel member of the betacoronavirus ge-

nus, which belongs to the Coronaviridae fam-

ily. It has an enveloped, positive-sense, sin-

https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v37i2.679&amp;domain=pdf&amp;date_stamp=2008-08-14
https://doi.org/10.54172/mjsc.v37i2.679
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gle-stranded RNA (Chan et al., 2020; Pal et 

al., 2020). The viral genomes encode as non-

structural proteins (NSPs), which include (3-

chymotrypsin-like protease 3CLpro) nsp5, 

(papain-like protease) nsp3, (helicase) nsp13, 

and (RNA-dependent RNA polymerase 

[RdRp]) nsp12, in addition to structural pro-

teins (such as spike glycoprotein and accesso-

ry proteins) (Chan et al., 2016; Chan et al., 

2020). These two proteases (PLpro and 

3CLpro) are involved in the transcription and 

replication of the virus. However, the 3CLpro 

mainly has the most important role in virus 

replication (De Wit et al., 2016).  

There is currently no therapeutically licensed 

inhibitor of the SARS protease, but several 

are being developed (Stoermer, 2020). In ad-

dition, protease inhibitors have been devel-

oped for a variety of viruses, including 

nelfinavir (Gills et al., 2007), amprenavir for 

HIV (Marcelin et al., 2003), and lopinavir-

ritonavir (Sáez-Llorens et al., 2003) for HCV. 

However, manufacturing those protease in-

hibitors requires a multistep reaction that is 

quite costly, and an emergency medicine that 

is both effective and inexpensive is currently 

needed. It is well known that several medici-

nal plants may combat viruses and have ac-

tive components that produce large quantities 

of data about their effectiveness. Glycyrrhiza 

glabra is one of these therapeutic plants, and 

its active components may have the ability to 

combat numerous viruses (Pompei et al., 

1980). Glycyrrhiza glabra (Gg), often known 

as 'sweet wood' and 'liquorice', is a member 

of the Fabaceae family.  

It is effective against a variety of RNA virus-

es, including the influenza A virus, H1N1 

virus, H5N1 virus, Rotavirus, Newcastle dis-

ease virus, Hepatitis C virus, and severe acute 

respiratory virus, as well as DNA viruses, 

including Herpes Simplex virus, Epstein-Barr 

virus,  and Varicella-Zoster virus (Cinatl et 

al., 2003; Wang et al., 2015). Several potent 

compounds derived from Gg have been iden-

tified as being capable of inhibiting the vi-

rus's development. It has been demonstrated 

in some research studies that Glycerrhizin 

(Glycyrrhizinate or Glycyrrhizic acid) is ef-

fective in inhibiting the binding of viruses to 

target cells, as well as in controlling viral 

replication. It has been observed to have con-

siderable antiviral activity (Sharma et al., 

2018; Wang et al., 2015).  

The application of computational methods in 

drug discovery has assisted in the accelera-

tion of the discovery and design of new drug 

candidates while also lowering the overall 

cost of the process. As a result, virtual 

screening-based drug discovery has been 

identified as one of the most effective ways 

of discovering new drugs.(Zoete et al., 2009). 

In-silico virtual screening is a searching 

strategy used to discover novel compounds 

and chemotypes that can be utilized as alter-

natives to currently available drugs (Ahmed 

Ali Abdusalam & Vikneswaran, 2020; 

Sliwoski et al., 2014). With the help of VS, 

also known as the step-by-step approach of 

sequential filters, it is possible to narrow 

down a large number of compounds to select 

the most promising lead-like hits that have 

potential biological activity against a target 

protein (Jacq et al., 2007; Lavecchia & Di 

Giovanni, 2013; McInnes, 2007).  

In this study, the VS approach was carried 

out to identify and estimate potential inhibi-

tors against two SARS-CoV-2 3CL proteases 

obtained from the Allium roseum L plant, 

followed by molecular docking to discover 

new inhibitors that may be used in the treat-

ment of coronavirus infections. 

MATERIALS AND METHODS 

Retrieval and Preparation of Protein 

Structure: The three-dimensional structure 

of 3CLpro of SARS-CoV-2 in complex with 

inhibitor N3 was retrieved from the Protein 

Data Bank (http://www.rcsb.org) (Berman, 

2000) (PDB ID: 6LU7), and the structure is 

shown in Figure 1 (Burley et al., 2017). Au-

todock Tools (ADT) was used to remove co-

factor and unwanted water molecules, add the 
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polar hydrogen to the protein, compute Gas-

teiger, and add Kollman charge. Subsequent-

ly, the file is saved in the PDBQT format.  

Ligand Preparation: The three-dimension 

structures (3D) of the 20 ligands were ob-

tained from the PubChem site (http://pub-

chem.ncbi.nlm.nih.gov). The downloaded 

ligands were in SDF format. BIOVIA Dis-

covery Studio Visualizer 2016 www.acce-

lrys.com was used to convert ligands to PDB, 

and ligands were converted to PDBQT for 

VS using raccoon software. Molecular pro-

prieties used for Lipinski's (RO5) (Lipinski, 

2004) were evaluated using the online-site 

Molinspiration https://www.molinspiration.c-

om/cgibin/properties. 

Virtual Screening: AutodockVina was used 

to perform an initial virtual screening of 20 

bioactive compounds against SARS-CoV-2 

3CLpro (PDB ID: 6LU7). The protein file 

was converted from PDB to PDBQT, and a 

Config.txt file with all of the information 

needed for VS with ADT was created; all 

other options were considered a default.  

Moleculaer Docking: Molecular docking is a 

computational technique for determining the 

ligand's best shape and orientation when in-

teracting with a receptor (Morris et al., 2009). 

This research was to take the search one step 

further by determining the binding affinity of 

the selected compounds for the target protein. 

The docking simulation and analysis were 

carried out using AutoDock 4.2 and Auto-

DockVina (Trott & Olson, 2010). AutoDock 

4.2 was used to find the optimal orientation 

and interactions between the ligand and bio-

active compounds; the grid box parameter 

was set as 60-60-60 for the x-, y-, and z-axes, 

respectively, with a spacing of 0.375 Å posi-

tioned at the centre of the binding pocket. For 

each docking experiment, 100 independent 

runs were performed. For each conformation, 

the lowest binding energy was chosen. 

 
Figure: (1). Diagram representation of the three-

dimensional structure 3D of 6LU7 in complex with 

N3 (yellow color) (A) Orthogonal view (B) Side view. 

RESULTS AND DISCUSSION 

Validation of The Virtual Screening Proto-

col: Prior to performing the virtual screening 

and molecular docking, validation of the 

docking protocol was evaluated by a re-dock 

within the acceptable range of the co-

crystallized N3 to the target protein's active 

site (PDB: 6LU7). Here, the N3 pose exhibit-

ed the same orientation pattern as the crystal-

lographic pose (RMSD = 0.82 Å, Figure 2, 

binding affinity −7.2 kcal/mol). Therefore, 

the results showed that the used protocol was 

reliable, and the docking software can be 

trusted and reproduce the expected binding 

mode of the co-crystallized ligand. 

http://pub-chem.ncbi.nlm.nih.gov/
http://pub-chem.ncbi.nlm.nih.gov/
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Figure: (2). Superimposition of the docked and crys-

tallographic N3 poses (red and blue), respectively. 

Initially, 20 compounds identified from 

Glycyrrhiza glabra were obtained from the 

literature (Pastorino et al., 2018). The com-

pounds were virtually screened against the 

target protein and arranged according to the 

FEB. The top three compounds that exhibited 

the lowest energy of binding were chosen. 

Then, the Lipinski Role of five was used 

based on the molecular properties of the 

compounds to assess their similarity with ap-

proved drugs. The role of the top potential 

hits compounds is shown in Table 1. This 

rule is used to determine the drug-likeness 

properties should be no more than one viola-

tion of the following criteria, ALogP < 5, 

molecular weight < 500, number of HBD < 5, 

number of HBA < 10, and rotatable bond < 

10. As can be seen from Table 1, the three 

compounds fall within the acceptable range 

of the Lipinski rule; the Semilicoisoflavone B 

compound was fully obeying the rule, while 

the other two compounds, Licoflavone B and 

Licocoumarin A, violate only one rule, 

whereas the coordinated ligand N3 violated 

more than two rules. 

Figure 3 depicts the top three bioactive com-

pounds ranked by AutoDockVina scores. 

These molecules exhibited the lowest FEB 

among the other compounds in the protein-

ligand complex; subsequently, they were ap-

plied in the docking calculation. The docking 

simulation results showed that all the 20 

compounds displayed FEB in the range -9.8- 

to -3.3 kcal/mol. Therefore, the compounds 

that showed the lowest FEB were considered 

the best, Table 2. 

Therefore, the top 3 ranked compounds were 

suggested as the most suitable candidates. 

Semilicoisoflavone B, Licoflavone B, and 

Licocoumarin A displayed a minimum FEB 

of -9.8, -9.7, and -9.6 kcal/mol by Auto-

DockVina and the energy of -10.91,-10.29, 

and -10.21 kcal/mol by AutoDock 4.2, re-

spectively, Table 3. 

 

Table: (1). Molecular properties of the three 3CL pro inhibitor candidates.  

No Name Molecular 

weight(g/mol) 

logp H-bond 

donors 

H-bond 

acceptors 

Rotatable 

bonds 

Lipinski’s 

rule vio-

lation 

Drug-

likeness 

alert 

1 Semilicoiso 

flavone B 

352.34 3.43 3 6 1 0 Accepted 

2 Licoflavone 

B 

390.50 6.3 2 4 5 1 Accepted 

3 Licocoumarin 

A 

406.47 5.59 3 5 5 1 Accepted 

4 N3 680.35 2.32 5 14 18 2 ---------- 

 

The clustering analysis is considered the best 

method to determine if the docking simula-

tion effectively searched the available con-

formation space. Furthermore, pose cluster-

ing is a method for identifying possible poses  

 

that are different from energy ranking, and it 

can help decrease the number of strange pos-

es (Forli et al., 2016; Makeneni et al., 2018; 

Morris et al., 1998). 
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Table: (2). Free energy of binding for the 20 com-

pounds against COVID-19 3CLpro. 
 

No Compound Name 
Free energy of bind-

ing Kcal/mole 

1 Semilicoisoflavone B -9.8 

2 Licoflavone B -9.7 

3 Licocoumarin A -9.6 

4 Shinpterocarpin -8.8 

5 Glabridin -8.8 

6 1-Methoxyficifolinol -8.6 

7 enoxolone -8.5 

8 Licopyranocoumarin -8.1 

9 1-Methoxyficifolinol -8.0 

10 enoxolone -7.8 

11 Glisoflavone -7.7 

12 Isoliquiritigenin -7.5 

13 Liquiritigenin -7.5 

14 Isoangustone -7.4 

15 Liquiritin -7.3 

16 Licoarylcoumarin -7.3 

17 Licochalcone a -7.2 

18 Kanzonol R -7.2 

19 Licoriphenone -7.1 

20 Glycyrrhizic acid -3.3 

 
Table: (3). FEB Binding energy values of the 3 com-

pounds present in Glycyrrhiza glabra. 

No Compound 

AutoDock 

4.2 

(kcal/ mol) 

AutoDock-

Vina 

(kcal/mol) 

1 
Semilicoisofla-

voneB 

-10.91 -9.8 

2 Licoflavone B  -10.29 -9.7 

3 Licocoumarin A -10.21 -9.6 

 

 

Figure: (1). Structure of the top three 3CL protease 

inhibitor (A) Semilicoisoflavone B (B) Licoflavone B 

(C) Licocoumarin A. 

The results obtained by AutoDock 4.2 are 

organized by the FEB and the cluster of solu-

tions that adopt the same pose Table 4 (Smith 

et al., 2004). The results for compound 

Semilicoisoflavone B exhibited 58 poses 

adopted as favourable conformation (this 

pose is considered the largest cluster out of 

100 poses).  

Licoflavone B adopted poses 19 times out of 

100. Likewise, Licocoumarin A took this 

pose 46 times. The best docking solution was 

reported by Autodock (lowest FEB) for each 

GA run, as well as the cluster rank of the se-

lected docked structure, the docked free en-

ergy range of docked structures, and the 

docked free energy of the selected docked 

structure Table 4. Only the docking mode 

that exhibited the lowest FEB was chosen for 

this cluster. Amino acid residues fully 

wrapped these molecules at the binding 

pocket region, as shown in Figure 4. 

 

Figure: (4). Enfolding of the three compounds in the 

binding pocket, (A)Semilicoisoflavone B (B) Licofla-

vone B and (C) Licocoumarin A.  
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Table: (4). Docked FEB and relative cluster ranks of the three compounds. 

No compounds 

Number of Au-

toDock clusters 

a 

Cluster rank of 

selected docked 

structure 

Docked free 

energy range of 

docked struc-

tures 

Docked free 

energy of se-

lected docked 

structure 

1 Semilicoisoflavone 

B 

58 (100) 4 -10.91 to -8.88 -10.91 

2 Licoflavone B 19 (100) 3 -10.29  to  -8,21 -10.29 

3 Licocoumarin A 46 (100) 2 -10.21to -9.31 -10.21 

 

The docking location of the three compounds 

was investigated. The interaction analysis 

results revealed that all compounds occupied 

the same position in the active pocket with a 

comparable pattern. Thus, the compounds 

were covalently bound by the essential amino 

acid residues of the target protein. The inter-

actions of the docked compounds with the 

protein were manually examined, and then 

the location of the compounds in the binding 

pocket was determined. They showed exten-

sive interactions with the key amino acids 

residues constructing the binding pocket. The 

interactions are hydrogen bonds, Van der 

Waals interaction, Pi-alkyl, Pi-sigma, Pi-

cation, Pi-anion, and hydrophobic interaction, 

as shown in Figure 5. 

 

Figure: (5). The 3D structure of the three potential 

compounds (A) Semilicoisoflavone B (B) Licoflavone 

B (C) Licocoumarin A 

The compound, Semilicoisoflavone B, was 

found to form five hydrogen bonds, four be-

tween amino acids SER144, CYS145, 

GLY143, LEU141, and oxygen atom O2, and  

 

the fifth H-bond was between ARG188 and 

the fifth O2 atom on the compound. The ami-

no acids HIS41, CYS145, and PRO168 

showed three Pi-Alkyl bonds between the 

benzene ring and methyl group, respectively. 

HIS163 exhibited a Pi-Sulfur bond with a 

benzene ring on the compounds. Likewise, 

hydrophobic interactions were displayed with 

amino acids THR190, PRO168, GLN189, 

GLU166, ARG188, MET165, ASN142, and 

HIS41 at the binding pocket. Van der Waals 

interactions were also noticed between 

THR190, GLN192, CLU166, and ASN142 

and the carbon atoms C-1, C-5, C-11, and the 

C-14 compound. A carbon-hydrogen bond 

formed with the amino acid GLN189 and 

benzene ring (Table 5 and Figure 6).  

The Compound Licoflavone B was found to 

show three hydrogen bonds between amino 

acids GLY143, ARG188, SER144, and oxy-

gen atom O2. Amino acid HIS41, CYS145, 

MET165, and LEU27 formed four Pi-Alkyl 

bonds with the two benzene rings and two 

methyl groups. Likewise, a carbon-hydrogen 

bond formed with amino acid GLU166. In 

addition, hydrophobic interactions were dis-

played between amino acids HIS41, CYS145, 

GLN189, HIS163, LEU144, THR90, 

AEG188, MET165, and GLU166. The other 

interaction shown was van der Waals, exhib-

ited between amino acids GLN192, THR190, 

PRO168, HIS163, LEU141, THR25, 

ASN142, and carbon atoms C-1, C-2, C-3, C-

7, C-13, C-19, C-20, C-23, C-23, and C-25, 

and different carbon atom on the compound 

(Table 5 and Figure 6). The compound Lico-

coumarin A  showed three hydrogen bonds, 

two between amino acids SER144 and oxy-
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gen atom O2, another one with GLY143 and 

the same oxygen atom. Amino acids HIS41, 

LEU27, CYS145, LEU167, and MET165 

formed six Pi-alkyl bonds, one with a ben-

zene ring and four with methyl groups on the 

compound. In addition, van der Waals inter-

actions were displayed between amino acids 

THR29, THR26, ASN142, PRO168, GN192, 

THR190, GLN189, ARG188, HIS163, 

LEU141, and carbon atoms C-1, C-2, C-5, C-

8, C-15, C-9, C-17, C-19, and C-20 of the 

compound. The compound formed hydropho-

bic interactions with amino acids GLN192, 

THR26, ASN142, LEU27, LEU141, HIS41, 

HIS163, GLU166, THR190, MET165,  

GLN189, and ARG188 (Table 5 and Figure 

6). 

 
Figure: (6). The 3D structure of the three potential compounds using Discovery studio visualizer (A) Semilicoiso-

flavone B (B) Licoflavone B (C) Licocoumarin A. 

Table: (5). Details of binding interactions of the potential four compounds docked into the active pocket of the 

COVID-19 3CLprotease. 

 Ligands Residue Type of interactions 

1 Semilicoisoflavone B 

CYS145, SER144, GLY143, LEU141, ARG188, H-Bond 

THR190, GLN192, CLU166, ASN142, van der Waals 

MET165, Pi-Sulfur 

HIS41, PRO168 Pi-Alkyl 

GLN189 Carbon Hydrogen Bond 

HIS163 Pi-Cation 

2 Licoflavone B 

SER144, GLY143,ARG188, H-Bond 
GLN192, THR190, PRO168, HIS163, LEU141, THR25, 

ASN142, 
van der Waals 

HIS41, CYS145, MET165,LEU27 Pi-Alkyl 

GLU166 Carbon Hydrogen Bond 

CYS145, GLN189, THR90AEG188, MET165, 

GLU166, LEU144, HIS163, HIS41 

Hydrophobic 

3 Licocoumarin A 

SER144, SER144,GLY143 H-Bond 

THR29, THR26, ASN142, PRO168, G,N192, 

THR190, GLN189,ARG188, HIS163, LEU141 

van der Waals 

 
 

HIS41, LEU27, CYS145, LEU167, MET165 Pi-Alkyl 

 
LEU27, THR26, ASN142, LEU141, HIS41, HIS163, 

GLU166, MET165, GLN192, THR190GLN189, ARG188 

Hydrophobic 
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LigPlot (Laskowski & Swindells, 2011) was 

used to confirm the results of the interactions 

between the compounds and the target pro-

tein; as can be seen in Figure 7, which 

showed that the compounds occupy the bind-

ing pocket and display different interactions 

such as H-bond, hydrophobic interaction, 

which indicates the efficiency and effective-

ness of these compounds against COVID-19. 

As mentioned earlier, the hydrogen bond and 

hydrophobic interactions between the ligands 

and protein are critical for ligand binding. 

 
Figure: (7). The 2D structure of the three potential 

compounds using LigPlot (A) Semilicoisoflavone B 

(B) Licoflavone B (C) Licocoumarin A. 

In this study, in-silico structure-based drug 

design was employed to apply a logical and 

inexpensive technique to accelerate the dis-

covery of effective SARS Coronavirus-2 an-

tiviral drugs (Ahmed Ali Abdusalam & 

Vikneswaran, 2020; Hariyono et al., 2021) 

The docking results of the three compounds 

from Glycyrrhiza glabra against the target 

protein determined minimum FEB, molecular 

characteristics, binding mode, hydrophobic 

interactions, and hydrogen-bond between the 

amino acids residues and compounds in the 

binding pocket. Therefore, this research in-

volved screening the molecular properties, 

two docking software (Autodock 4.2 and Au-

todockVina), hydrogen bonding, and hydro-

phobic interaction analysis. Even though the 

use of structural and molecular properties 

analysis applied in the study was not compli-

cated and easy to use, it helped minimize the 

costs and the number of docked compounds. 

In addition, they increased the precision of 

the virtual screening approach and the con-

sistency of the results of the current study. As 

long as the catalytic dyad Cys145 and His41 

are very important in the covid-19 inhibition, 

the above finding successfully identified 

three potential compounds from Glycyrrhiza 

glabra that displayed good binding interac-

tions and low binding affinity. The three 

compounds were inhibitors for the catalytic 

dyad alongside the essential amino acids in 

the binding pocket. This ability to interact 

with the essential amino acids in the COVID-

19 3CLpro gives additional advantages of 

inhibiting the virus activity. 

CONCLUSION 

The current study applied a combination of 

different molecular modeling techniques, 

such as two molecular docking approaches, 

molecular features screening, hydrogen-bond, 

and hydrophobic interactions analyses, and 

successfully identified three potential inhibi-

tors for COVID-19 3CLprotease. The three 

compounds, Semilicoisoflavone B, Licofla-

vone B, and Licocoumarin A, displayed a 

high affinity with the 3CLpro binding pocket 

of COVID-19. The free energy of binding 

(FEB) values were 10.91, −10.29, and −10.21 

kcal/mole for Autodock 4.2 and −9.81, −9.77, 

and −9.60 kcal/mole for AutoDockVina, re-

spectively. The three compounds obeyed 

Lipinski's rule of five, with a little violation 

in one parameter for two compounds com-

pared to the coordinated ligand N3, which 

violated more than two rules. The obtained 

results showed that the compounds interacted 

with the catalytic dyad (Cys145 and His41) 

in the binding pocket in the COVID-19 main 

protease, similar to the coordinated ligand 

N3. To confirm this finding, experimental 

studies (in vitro and in vivo) are needed to 

study the interactions between these com-
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pounds and COVID-19. 
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بطات لمبروتييز الرئيسي ثكم Glycyrrhiza glabraمن نبات  المركبات الطبيعية النشطة بيولوجياتحديد 
 In-silicoباستخدام النهج  2-كوفيد-لسارس

 ²، غزالة محمد بن هندر¹*أشرف أحمد عمي عبدالسلام

 ، ليبياكمية العموم الصحية، جامعة سرت قسم العموم الصيدلانية، 1
 اليبي العموم، جامعة سرت، ةكمي الكيمياء،قسم   2

 
 2022يونيو  00/ تاريخ القبول:  2022مارس  20تاريخ الاستلام: 

Doi: https://doi.org/10.54172/mjsc.v37i2.679 

مماا تسابب  3131سانة بداياة  فايوتام الاعالان عن اا  :2-كوفياد انتشاار جاححاة في 3-كورونا-تسبب فيروس سارسالمستخمص : 
معتماادة، واناااك حاجااة ممحااة لاستكشاااف وتئااوير متاحااة و  حتااا ا،ن، لا توجااد أدويااة أو لقاحااات. حية عالميااةفااي حالااة ئااوارئ صاا

الرحيسي لفيروس كوروناا المساتجد ضاروري ا  بالإضافة إلا ذلك، يعتبر البروتياز. علاجات جديدة فعالة ضد فيروس كورونا المستجد
اا ل دويااة . فاي انتشاار تكااار الفياروس ويعتبار ااادف ا لاكتشااف الادواء اا وقييم  لاذلك، تعتبار المركباات المشااتقة مان النباتاات مصادر ا م م 

 Glycyrrhizaنباات  مركب اا تام تحديااداا مان 31تشاير اااذل الدراساة إلاا فحااض افتراضاي قااحم عمااا الإرسااء الجزيحاي لااا . الجديادة

glabra أظ ارت نتااحا الفحاض أن المركباات المحاددة . لمبحث عن مركبات قوية ضد البروتييز الرحيسيSemilicoisoflavone 

B  وLicoflavone B  وLicocoumarin A  كيماااو  -21.32و  -:21.3و 2:.21كانااات  تااارابئ منةفضاااةأظ ااارت ئاقاااة
كانات  عما التوالي. AutoDock Vinaكيمو كالوري / مول، لا  -71.:و -88.:و -92.:و  AutoDock 5.3 كالوري / مول لا 

والاذي كاان  ئاقتا   N3تينرو النتاحا التي تم الحصول عمي ا مان اقال ئاقاة تارابئ فاي ااذل الدراساة أفضال مان المركاب المارتبئ باالب
قرة ما  اححمااا احمينياة احساساية، وةاصاة أظ رت المركبات الالااة المحتممة تفاعلات مةتمفة ومست كيمو كالوري / مول. -8.5

فااي الةتااام، تاام تحديااد الااااة مابئااات محتممااة  .مبروتييز الرحيساايفااي جيااب الااربئ لااا( 52، اسااتادين 256)سيسااتين الصااباا التحفياازي
 6لبنسكي  ؛ امتامت اذل المركبات لقاعدةالافتراضيباستةدام الالتحام الجزيحي والفحض  Glycyrrhiza glabraمن نبات  بنجاح

قد تكون اذل المركباات المحاددة بمااباة   البروتييز الرحيسي. وتفاعلات جيدة م فا ئاقة الترابئم  انت اك بسيئ وأظ رت انةفاا 
. يوصا بإجراء مزيد من البحث )في المةتبر وفاي فيروس كورونا المستجدمؤشرات محتممة تساعد في تئوير عوامل علاجية ضد 

 ن النتاحا المذكورة أعلال.الجسم الحي( لمتحقق م
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Abstract: Fleas are ectoparasitic pests on domestic animals and act as vectors of many patho-

gens to humans. Here, we aim to identify the fleas that parasitize on domestic animals and their 

seasonality in the Nafusa Mountain region (Gharyan, Zintan, and Nalut). The survey was carried 

out from summer 2017 to winter 2018/2019. Fleas were collected seasonally from flea-infested 

animals using a metal comb (11 teeth per cm) and tweezers. One flea species was identified in 

this survey; Ctenocephalides felis, which was collected from goats, sheep, rabbits, donkeys, 

hens, cats, and dogs. The highest flea prevalence was among goats (66.49 %), followed by sheep 

(56.17%), whereas in dogs, donkeys, hens, rabbits, and cats, it represented less than 50.00%. The 

highest flea intensity was among dogs (4.50 ± 3.04 fleas per dog), while the lowest intensity was 

among hens (0.87 ± 0.59 fleas per hen). The highest mean flea abundance was among cats 

(8.00), whereas goats, sheep, donkeys, dogs, and hens represented less than 1.50 fleas per host. 

Summer and autumn represented the highest intensity followed by spring, but no fleas were col-

lected in winter. The finding of the study indicated that Ct. felis was common among domestic 

animals. Consequently, it may become a potential source of pathogen transmission among peo-

ple and animals. 

Keywords: Ctenocephalides felis; Siphonaptera; Domestic Animals; Nafusa Mountain; Libya. 

INTRODUCTION 

Fleas are wingless insects and have medical 

importance as economic pests in domestic ani-

mals around the world (Krämer & Mencke, 

2001). They are ectoparasites that cause hyper-

sensitivity and iron deficiency anemia in heavy 

infestations and responsible vectors of patho-

gens (plague, rickettsiosis and bartonellosis), 

and act as intermediate hosts for some endo-

parasites (Smart, 1956). They can take blood 

meals from multiple hosts. Consequently, they 

have the ability to transmit different pathogens 

to different hosts (Brinkerhoff et al., 2010). 

The vertebrate hosts provide the main habitat, 

offering a place for living, feeding, and mating. 

About 95% of known flea species parasitize on 

mammals, and the other (5%) parasitize on 

birds (Krämer & Mencke, 2001). Fleas infest 

domestic animals such as goats (McCrindle et 

al., 2011), small ruminants (Kusiluka et al., 

1995), cattle (Araujo et al., 1998), and horses 

(Yeruham et al., 1996). 

Some flea species are opportunistic and have a 

wide range of hosts, while other flea species 

are highly specific and have a narrow range of 

hosts (Ford et al., 2017). Domestic animals 

such as sheep and goats are considered a sec-

tion of economic resources for people in the 

Nafusa Mountain region. There are no compre-

hensive studies in the Nafusa Mountain region 

https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v37i2.645&amp;domain=pdf&amp;date_stamp=2008-08-14
https://doi.org/10.54172/mjsc.v37i2.645
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v37i2.645&amp;domain=pdf&amp;date_stamp=2008-08-14
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about fleas that parasitize on domestic animals. 

The only study in the area was on wild animals 

(Belgasm et al., 2022). The aim of this study is 

to identify the fleas that parasitize on domestic 

animals and their seasonality in the Nafusa 

Mountain region. 

MATERIALS AND METHODS 

Study area: The research was conducted in the 

Nafusa Mountain region, which is located in 

Libya's northern region (Figure 1). In terms of 

topography, this region is characterized by a 

great deal of diversity (mountains, hills, val-

leys). Seasonal herbs, annuals, and medium-

sized plants, such as olive and fig trees, are 

prominent. The climate is transitional between 

the desert and the Mediterranean climate. The 

mean annual rainfall is 49 mm, the mean 

monthly relative humidity is 15 to 83 %, and 

the temperature ranges from 4ºC to 43ºC.  

 

Figure: (1). Map of study area. 

Capturing of animals and sampling: Fleas 

were collected seasonally from summer 2017 

to winter 2018/2019 from three locations in 

Nafusa Mountain region (Gharyan, Zintan and 

Nalut); from goats (n= 614), sheep (n= 392), 

rabbits (n= 137), donkeys (n= 37), hens (n= 

223), cats (n= 43), dogs (n= 111). Dogs and 

cats were anesthetized by dissolving 2-5 

Calmivet
®
 tablets in milk or placed inside piec-

es of meat and provided for them. Whereas 

goats, sheep, hens, rabbits, and donkeys, the 

fleas were collected from them without anes-

thetization. 

Fleas were collected from all infested hosts by 

combing the whole body using a metal comb 

(11 teeth per cm) and tweezers, then transferred 

to vials containing 70% ethanol by tweezer for 

preservation. The date of collection, season, 

number of fleas, host, and collecting place 

were recorded. The samples were taken to the 

Laboratory of Entomology in the Zoology De-

partment, Faculty of Science, University of 

Tripoli, to mount and identify fleas to species 

level using an identification key (Smit, 1957). 

Data analysis: The data were classified ac-

cording to flea species, host species, seasons of 

collection, and area. Fleas per host, season, and 

area were calculated according to International 

Definitions Indicators, the method of Yin et al. 

(2011): 

Flea prevalence (FP) = 
                                    

                              
 ×100  

Flea intensity (FI) = 
                      

                                         
 

Mean flea abundance (MFA) = 
                      

                              
 

The descriptive analysis of main characteristics 

was performed using means and standard errors 

(SEs) with flea intensity because it includes the 

main values of fleas per infested animal. The 

means of collected fleas per host and season 

were tested for the normality by the one-

sample Kolmogorov-Smirnov test. The means 

of data were not normally distributed. P-value 

was ≤ 0.05. The mean of flea intensity was 

compared by non-parametric tests (Kruskal-

Wallis test and Mann-Whitney test) by SPSS 

(version 23.0.0, 2015). 

RESULTS 
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This survey was carried out from summer 2017 

to winter 2018/2019 in the Nafusa mountain 

region (Gharyan, Zintan and Nalut). A total of 

2025 individuals of fleas were collected from 

508 infested hosts; goats (246), sheep (141), 

rabbits (20), donkeys (10), hens (49), cats (6), 

and dogs (36). Only one flea species was iden-

tified, Ctenocephalides felis. The highest flea 

prevalence was among goats (66.79%), fol-

lowed by sheep (56.17%), whereas among 

dogs, hens, rabbits, and cats, it represented less 

than 50.00 % (Figure 2). The Kruskal-Wallis H 

test revealed no significant difference in the 

prevalence of  

 

Figure: (2). Prevalence of Ct. felis from domestic ani-

mals that were collected in the Nafusa Mountain region 

at the period from summer 2017 to winter 2018/2019  

fleas among livestock (H= 11.20, df= 6, P= 

0.08). The highest flea intensity was among 

dogs (4.50 ± 3.04 fleas per dog); the lowest 

intensity was among hens (0.87 ± 0.59 fleas per 

hen) (Figure 3). 

 
Figure: (3). Intensity of Ct. felis per host that were col-

lected from domestic animals from the Nafusa Mountain 

region at the period from summer 2017 to winter 

2018/2019. (Bars represent SE). 

There was no significant difference in the in-

tensity of fleas among livestock (Kruskal-

Wallis H test, H= 6.00, df= 6, P= 0.42). The 

highest mean flea abundance was among cats 

(8.00), whereas goats, sheep, donkeys, dogs, 

rabbits, and hens showed less than 1.50 (Figure 

4). There was no significant difference in flea 

abundance of fleas among domestic hosts 

(Kruskal-Wallis H test, H= 3.00, df= 3, P= 

0.30). 

 
Figure: (4). Mean flea abundance per domestic animals 

that were surveyed in the Nafusa Mountain region at the 

period from summer 2017 to winter 2018/2019.  

The summer and autumn seasons showed the 

highest values of flea intensity followed by 

spring, but no fleas were collected in the winter 

seasons (Figure 5). There was a significant 

difference in intensity of Ct. felis among sea-

sons in all hosts (Kruskal- wallis H test, H= 

18.68, df= 3, P < 0.001). Winter seasons dif-

fered significantly from the other seasons 

(Mann-Whitney U test, P= 0.001). The highest 

mean flea abundance was in the autumn sea-

sons, followed by the summer seasons, then 

spring. 

 
Figure: (5). Intensity of Ct. felis per host that were col-

lected in all seasons in the Nafusa Mountain region at the 

period from summer 2017 to winter 2018/2019.  
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DISCUSSION 

The results of this study indicate that Ct. felis 

infestation was a widespread problem in do-

mestic animals in the Nafusa Mountain region, 

although Belgasm et al. (2022) reported three 

species on wild animals in Gharyan; they are 

Pulex irritans, Xenopsylla cheopis, and Lep-

topsylla segnis. P. irritans was found in Libya 

infesting dogs, goats, and sheep (Kaal et al., 

2006; Elsaid et al., 2013), but we did not record 

it on domestic hosts. The presence of Ct. felis 

only on domestic animals indicates that there 

was a transmission of this species among do-

mestic animals in the area. The finding is in 

agreement with other reports in the El-Khoms 

area, Libya (Elsaid et al., 2013) and near Tripo-

li, Libya (Kaal et al., 2006). In this study, dogs 

were the most infected animals followed by 

cats. This was found in agreement with the 

study of Kaal et al. (2006), who reported that 

C. felis is better adapted to dogs and cats. In a 

similar study in Egypt, C. felis was the most 

prevalent species in dogs (Amin, 1966). 

The housing of animals plays an important role 

in the development cycle of fleas, where the 

accumulation of droppings (organic materials) 

in animals' houses provide an appropriate envi-

ronment for flea proliferation (Kaal et al., 

2006). In this study, the highest degree of flea 

infestation was found in the closed or semi-

closed captivities that contain the accumulated 

droppings, while animals that were grazing in 

fields and subjected to veterinary care pro-

grams were not infested. 

In this study, the highest flea infestation was in 

summer, autumn, and spring, and the decline 

was in winter. Elsaid et al. (2013) reported that 

the highest prevalence of fleas was in summer 

and spring, while the lowest was in winter and 

autumn in El- Khoms region, Libya. This is 

probably due to the difference in the environ-

mental conditions (temperature and humidity) 

because El- Khoms is a coastal region, and the 

Nafusa Mountain region is about 80 km from 

the coast.  

Although one flea species was recorded in this 

study, Ctenocephalides felis can transmit path-

ogens including plague, rickettsiosis, and bar-

tonellosis (Dobler & Pfeffer, 2011; Rolain et 

al., 2003; Wedincamp & Foil, 2002). In addi-

tion, Ct. felis act as intermediate hosts of rat 

tapeworm (Hymenolepis nana) and dog tape-

worm (Dipylidium caninum) (Ford et al., 2004; 

Krämer & Mencke, 2001). 

CONCLUSION 

The findings of this study revealed that only 

one species is present on domestic animals. 

However, the role of this species in transmit-

ting many pathogens cannot be neglected, and 

further study on this point must be conducted. 
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 معدلات إصابة الحيوانات المستأنسة بالبراغيث بجبل نفوسة، شمال غرب ليبيا
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الطفيميات الخارجية عمى الحيوانات المستأنسة حول العالم. كما تعملل كنواقلل لمعديلد ملن مسلببات  إحدىتعد البراغيث المستخمص: 
اغيلللث المتطفملللة عملللى الحيوانلللات المستأنسلللة, وتحديلللد موسلللميت ا بمنطقلللة جبلللل الأملللرالإ لانسلللان. ذلللددت ذلللتع الدراسلللة لتعريللل  البر 

بمنطقللة جبللل نفوسللة )غريللان, الانتللان, نللالوت(. جمعللت  2262/2262إلللى اللتاا  2263نفوسللة. تللم إجللراا ذللتا المسلل  مللن صللي  
واحلللد دلللا ذلللتا المسللل  . تلللم تعريللل  نلللوع سلللن لكلللل سلللم(, وملاقلللط 66البراغيلللث ملللن الحيوانلللات المصلللابة باسلللتخدام مالللط حديلللدي )

(Ctenocephalides felis جُمل  مللن المللاعا, والأغنلام, والأرانللي, والحميللر, واللدجاج, والقطللط, والكلللاي. سلجمت  عمللى نسللبة ,)
%(, بينما بين الكلاي, والحمير, والدجاج, والأراني, 51.63%(, ثم الأغنام )11.62( بين الماعا )Prevalenceإصابة لمعوائل )
برغلوث لكلل كملي(,  7.26 ± 6.52( بلين الكللاي )Intensity%. و كان  عمى معدل حلد  إصلابة )52.22 قل من والقطط كانت 

(, بينمللا 2.22( كللان بللين القطللط )Abundance عمللى متوسللط لمللودر  ) برغللوث لكللل دجاجللة(. 2.52 ± 2.23و قم للا بللين الللدجاج )
ي, والدجاج . دصلا الصي  والخري  مثلا الأعملى ملن حيلث حلد  والحمير, والكلا ,برغوت/ عائل بين الأغنام 6.52كان  قل من 

الائ  ملمن  Ct. felisالإصابة, تلاذما دصل الربي , بينما لم يتم تجمي  براغيث دا دصل الاتاا.  ظ رت نتلائ  ذلتع الدراسلة  ن 
 الحيوانات المستأنسة وقد يكون ناقلا محتملا لمممرمات بين الحيوانات, ثم البار. 

 
 , حيوانات مستأنسة, جبل نفوسة , ليبيا.Ctenocephalides felis  ,Siphonaptera: المفتاحيةالكممات 
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 Pseudomonas aeruginosaاختبار حساسية بكتيريا 
  Asparagopsis taxiformisلمستخمصات طحمب 
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0500يونيو  05/ تاريخ القبول:  0502نوفمبر  50تاريخ الاستلام: 
Doi:https://doi.org/10.54172/mjsc.v37i2.553 

بمقاومعة فريعدة لمعديعد معن المضعادات الحيويعة، ممعا جعماعا فعي قا معة  Pseudomonas aeruginosaبكتيريعا تتمتع  المستخمص : 
حساسععية ثععلاث ععع لات مععن بكتيريععا  ختبععارلععكلأ رجريععت الدراسععة الحاليععة باععد  االأنععواا المسععببة لمعععدول فععي المستلععييات الميبيععة  

P.aeruginosa   المع ولعععة معععن  صعععابات مختميعععة: التاابعععات المسعععالأ البوليعععةUrinت الجعععرو   (، والتاابعععاWound والإسعععاال ،)
 Diarrhoea لمستخمصات طحمب )Asparagopsis taxiformis بالإضعافة  ( ممغم/ مل055، 05  الما ية والايثانولية بتركي ي

P.aeruginosaرن جميععع  عععع لات  النتعععا   بينعععتالأقعععرا   بطريقعععة  حساسعععيتاااختبعععار لممضعععادين النيومايسعععين، والجنتامايسعععين، و 

ممغععم / مععل عمععا المضععادات 055، كمععا لععوحو تيععوت المسععتخم  الايثععانولي بتركيعع  A.taxiformisمصععات طحمععب حساسععة لمستخ
هي الأكثر حساسعية لممستخمصعات، بينمعا كانعت  P.aeruginosa (U)الحيوية، والمستخم  الما ي، وكانت ع لة المسالأ البولية 

مستخمصعات، والمضععادات الحيويعة، كمععا بينعت النتععا   ريضععا رن هعي ركثععر العع لات مقاومععة لم P.aeruginosa (W)ع لعة الجععرو  
جميعع  الععع لات مقاومععة لممضععاد الحيععوي الجنتامايسععين مقارنععة بالمضععاد الحيععوي النيومايسععين  خمصععت الدراسععة  لععا  مكانيععة الاعتمععاد 

 Pseudomonas aeruginosaفي التغمب عما بكتيريا  Asparagopsis taxiformisعما 

 ، المضادات الحيويةPseudomonas aeruginosa  ،Asparagopsis taxiformis:  المفتاحيةلكممات ا

لمقدمةا
 Pseudomonas aeruginosaتمثعععععل البكتيريعععععا السعععععالبة 

نموكجعععععععععا  واضعععععععععحا   Pseudomonadaceaeالعا عععععععععدة لعا معععععععععة 
 ,.Cabot et al لمبكتيريعععا المقاومعععة لممضعععادات الحيويعععة 

وفيععععات فععععي المستلععععييات ، وتععععرتبط بارتيععععاا معععععدلات ال(2016
، (Alnour et al., 2017  وخاصة  فعي رعر  العنايعة المركع ة

تسععبب عععدول الجاععا  التنيسععي، ومجععرل الععدم، والحععروت،  حيععث
-Al-Obaidi & Al  والجععرو ، والتاابععات المسععالأ البوليععة

Dahmoshi, 2020) وكلععععأ لقععععدرتاا عمععععا تكععععوين هياكععععل ،
البيعععععوفيمم بالإضعععععافة لامتلاكاعععععا جينعععععات ررلعععععية معقعععععدة تسعععععما 

متخصصععة فعععي مقاومععة طيععع  واسعع  معععن المضععادات الحيويعععة، 

، ورجريعت (Sun et al., 2013  وخاصة  مضعادات البيتالاكتعام
العديعععد معععن المحعععاولات فعععي مختمععع  رنحعععاء الععععالم لمتغمعععب عمعععا 

، والقضعععععععععععععاء عمياعععععععععععععا باسعععععععععععععتخدام P.aeruginosaبكتيريعععععععععععععا 
لاجيا  بديلا  لممضادات مستخمصات الطحالب البحرية مصدرا  ع

 لا  مكانية استخدام العديد  حديثة حيث كليت دراسةالحيوية، 
 مععععععععن الطحالععععععععب البنيععععععععة فععععععععي القضععععععععاء عمععععععععا هععععععععك  البكتيريععععععععا

 Madkour et al., 2019) ورلارت دراسة رجريت في الاند ،
لممستخمصعات الكحوليعة  P.aeruginosaبكتيريا  لا حساسية 

، (Pushparaj et al., 2014  لنوعين من الطحالب الخضراء
بخصعععا   دوا يعععة  Rhodophytaالطحالعععب الحمعععراء وتتميععع  

 ,.Cotas et al  لاحتوا اا عما مركبات جيدة  نلطة بيولوجيا  

، ومن ضمن رنواعاا التي تعم تسعجيماا حعديثا  فعي لعرت (2020

https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v37i2.553&amp;domain=pdf&amp;date_stamp=2008-08-14
https://doi.org/10.54172/mjsc.v37i2.553
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كأحعد  Asparagopsis taxiformisالسعواحل الميبيعة طحمعب 
 ,.Bonnemaisoniaceae  Bazairi et alرنعواا  عا معة 

، والمسعععجل كأسعععوء الأنعععواا الغا يعععة فعععي منطقعععة حعععو  (2013
البحر الأبي  المتوسط، له را حة نياكة يحتوي عما العديد من 

، يسععتخدم (Zenetos et al., 2010  المركبععات الاالوجينيععة
مكملا رعكا يا حيوانيعا ععالي الكيعاءة لتخييع  رعا  الميثعان رثنعاء 

 ,.Roque et al  عمميععة التخميععر المعععوي فععي المجتععرات

2021)  

كمعععععا رن لعععععه دور فعععععي القضعععععاء عمعععععا العديعععععد معععععن المسعععععببات  
رواععر المسععتخم  الخععام لمطحمععب تععأثيرا قويععا ، حيععث المرضععية

السععا د فععي  Lishmania infantumضععد داء الميلععمانيا نععوا 
 ,.Vitale et al  منطقععة حععو  البحععر الأبععي  المتوسععط

فععي  يطاليععا رنععه  (Marino et al., 2016 ركععد ، و (2015
يمكععن الاعتمعععاد عمعععا هعععكا الطحمعععب فعععي مجعععال تربيعععة الأسعععماأ 

ضععععععد البكتيريععععععا، وفععععععي الانععععععد  بوصععععععيه مضععععععادا حيويععععععا فعععععععالا
اسعععتخدام طحمعععب  (Vedhagiri et al., 2009 اسعععتطاا

A.taxiformis  فععععي القضععععاء عمععععا بكتيريععععاLeptospira 

javanica  المسببة لداء البريميات 

جامعععععة عمععععر  رجريععععت هععععك  الدراسععععة فععععي معمععععل كميععععة التربيععععة
حساسععععية عععع لات مععععن  اختبعععاراعععد  ب ،ليبيععععاالبيضعععاء المختعععار 
لتراكيعع  مختميععة مععن  Pseudomonas aeruginosaبكتيريععا 

  Asparagopsis taxiformisمستخمصات طحمب 

 المواد وطرق البحث

 Asparagopsisطحمععب عينععات جمعععت  عععداد:الإجمععع و ال

taxiformis  لععععععواطيء منطقععععععة الحمامععععععة لععععععمال مدينععععععة مععععععن
/ الأحيعععاءقسعععم  ليبيعععا، وصععنيت فعععي /الجبعععل الأخضعععر البيضععاء/

 Hayee-Memon  وفقعا / جامععة عمعر المختعارالتربيعةكميعة 

& Shameel, 1996) ، بعععد التنويعع ، والتجييعع  الطبيعععي
 لمدة رسبوا حيوت لحين الاستعمال  

لمحصعععول عمععععا المسعععتخم  المععععا ي  :المستخمصععععاتتحضعععير 
 Asparagopsisطحمعب جرامعات معن مسعحوت  0تمت  كابة 

taxiformis  مععل مععن المععاء المقطععر، ووضعععت عمععا 055فععي
سعاعة، ثعم رلعح المحمعول بواسعطة رورات 21حاضعنة هع ا  لمعدة 

(، بععععععدها بخعععععر الرالعععععح بواسعععععطة جاعععععا  um 5.22ترلعععععيح   
المبخععر الععدوار لمحصععول عمععا المسععحوت الجععا  لممسععتخم ، 

 لحععععععين الاسععععععتعمال °م 1وحيععععععو فععععععي الثلاجععععععة بدرجععععععة حععععععرارة 
 Alshalmani et al., 2014)  

اسععععععتخدمت الطريقععععععة  ولتحضععععععير المسععععععتخم  الايثععععععانولي -
 بالايثانول السابقة نيساا م  استبدال الماء 

 بإكابعععة م/معععلغمم 055حضعععر المحمعععول الأساسعععي بتركيععع   -
   مل ماء مقطر 05في  من المسحوت الجا  جم0

تم الحصول عما ع لات معرفة، وملخصعة  البكتيرية: العزلات
 Pseudomonasمسععععبقا  لإصعععععابات مختميعععععة معععععن بكتيريعععععا 

aeruginosa: 
- P. aeruginosa (U)  المع ولععة مععن حععالات التاابععات

ها مختبعر العرا ي لمتحاليعل الطبيعة، المسالأ البوليعة، مصعدر 
 مدينة البيضاء 

- P. aeruginosa (W)  مععن حععالات التاابععات الجععرو ، 
 مدينة بنغا ي  مصدرها مستليا الجلاء لمحوادث،

- P. aeruginosa (D)  مععن حعالات الإسععاال، مصععدرها
 مدينة البيضاء   ، عيادة التراحم

جعععععراء الاختبعععععار بطريقعععععة  تعععععععم  اختبعععععار حساسعععععية البكتيريعععععا:
العع لات حيعث  رععت  ،Disk diffusion methodالأقعرا 
ثععم وضعععت ، Mueller-Hinton agarعمععا وسععط  الثلاثععة 

 Asparagopsisطحمععععب رقععععرا  ملععععبعة بمستخمصععععات 

taxiformis  وحضعععععنت ، وبمسعععععافات متسعععععاوية ممعععععم 6بقطعععععر
 Abdulrraziq  م73سعاعة بدرجعة حعرارة  21لمعدة الأطبات 

& Salih, 2020) واسعععتخدمت رقعععرا  معععن المضعععادين ،
وتععععم  ( لممقارنعععة،10µgيسعععين  والجنتاما 30µg)النيومايسعععين  

الخاليععععة مععععن النمععععو الميكروبععععي  قيععععاط رقطععععار منععععاطت التثبععععيط
 منقوصا مناا رقطار الأقرا  لممستخمصات  
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تم تصعميم تجعارب الدراسعة المعمميعة تصميم البيانات وتحميمها: 
 Completely Randomizedوفت التصميم كامل العلوا ية 

Design  CRDل الإحصعععععععععا ي (، ورجريعععععععععت عمميعععععععععة التحميععععععععع
(، ANOVA( لتحميعل تبعاين  Minitab17باستخدام برنام   

وتععععععععععععععم  جععععععععععععععراء المقارنععععععععععععععة بععععععععععععععين المتوسععععععععععععععطات باسععععععععععععععتخدام 
  P<0.05عند(  Tukey's اختبار

 النتائج

المع ولعععععععة معععععععن  P.aeruginosaت حساسعععععععية بكتيريععععععا ختبععععععر ر
 Asparagopsis صععععابات مختميععععة لمستخمصععععات طحمععععب

taxiformis  ،والايثانوليععة، وبعععد قيععاط رقطععار التثبععيط، الما يععة
بينت النتا   رن هناأ فروقا  معنوية  في معدل حساسعية العع لات 
البكتيريععععة لممستخمصععععات، والمضععععادات الحيويععععة تبعععععا  لمصععععدر 

 الإصابة، ونوا المستخم ، والتركي  المستخدم 

رواعععرت  لممستخمصعععات: P.aeruginosaحساسعععية ععععزلات 
( رن بكتيريععععععععععععععا 0، واللععععععععععععععكل  (0النتععععععععععععععا   مععععععععععععععن الجععععععععععععععدول 

P.aeruginosa (W)  المع ولععة مععن التاابععات الجععرو  ربععدت
مقاومعة لممسعتخم  المععا ي، فعي حعين سععجمت حساسعية ضعععيية 

( ممعععععععععم 0.0، 0.5لممسعععععععععتخم  الايثعععععععععانولي بأقطعععععععععار تثبعععععععععيط  
ممغععم / مععل عمععا التععوالي، وبينععت النتععا    055، 05لمتركيعع ين 

المع ولعة معن حعالات  P.aeruginosa (D)ريضعا رن بكتيريعا 
الإسععاال سععجمت حساسععية ضعععيية لممسععتخم  المععا ي لمتركيعع  

( ممععععم، بينمععععا كانععععت كات 0.5ممغععععم / مععععل بقطععععر تثبععععيط  055
ممغععم/ مععل 05حساسععية متوسععطة لممسععتخم  الايثععانولي بتركيعع  

( ممععععم، فععععي حععععين سععععجمت حساسععععية عاليععععة 2.1بقطععععر تثبععععيط  
( ممععم، كمععا رواععرت 0.2ممغععم/ مععل بقطععر تثبععيط   055لمتركيعع  

المع ولعععععة معععععن  P.aeruginosa (U)النتعععععا   رن بكتيريعععععا 
التاابعععات المسعععالأ البوليعععة كانعععت هعععي الأكثعععر حساسعععية لجميععع  
تراكيعع  المستخمصععين المععا ي والايثععانولي بأقطععار تثبععيط تراوحععت 

( ممعععععم، كعععععان رفضعععععماا لممسعععععتخم  الايثعععععانولي 6.7-2.0معععععن  
 ممغم / مل   055بتركي  

يتضععح ريضععا   لممضععادات: P.aeruginosaلات حساسععية عععز 
المع ولعة معن  صعابات  P.aeruginosaمدل حساسية بكتيريا 

مختمية لممضادين النيومايسين، والجنتامايسين، حيعث لعوحو رن 
المع ولعة معن التاابعات الجعرو   P.aeruginosa (W)بكتيريعا 

كانعععععت كات حساسعععععية ضععععععيية تجعععععا  المضعععععادين النيومايسعععععين، 
( ممم عما التوالي، بينما 0.1، 2.2يسين بقطر تثبيط  والجنتاما

المع ولععة مععن التاابععات P.aeruginosa (U) كانععت بكتيريععا 
المسعععالأ البوليعععة ركثععععر حساسعععية لممضععععاد الحيعععوي النيومايسععععين 

( ممععم مقارنععة بالمضععاد الحيععوي الجنتامايسععين 7.3بقطععر تثبععيط  
( ممعععععععععععم، فعععععععععععي حعععععععععععين كانعععععععععععت بكتيريعععععععععععا 2.6بقطعععععععععععر تثبعععععععععععيط  

P.aeruginosa (D)  المع ولعععة معععن حعععالات الإسعععاال هعععي
 الأكثر حساسية بالمضادين 

لمستخمصععععععات طحمععععععب    P.aeruginosaحساسععععععية بكتيريععععععا  (:8)جععععععدو 
A.taxiformis  الانحرا  المعياري ± المتوسط والمضادات الحيوية ) 

 الع لة               
 
 المستخم  

P
.a

er
u

g
in

o
sa

 

(W
)

 

P
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(D
)

 

P
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o
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(U
)

 

 c 0.0±0.0 e 2.5±0.3 b 0.0±0.0 50 الما ي

 c 1.0±0.0 d 3.1±0.5 b 0.0±0.0 055 ممغم/مل

 الايثانولي

 ممغم/مل

05 1.0±0.0 b 2.4±0.4 c 2.7±0.2 b 

055 1.5±0.5 b 5.2±0.5 a 6.3±1.0 a 

Neomycin 30 2.2±0.2 a 4.5±0.5 ab 3.9±0.5 b 

Gentamicin 10 16±0.1 ab 7.6±0.2 b 2.6±0.1 b 

 % 50 5 الحرو  المختمية توجد بيناا فروت معنوية ضمن العمود نيسه عند مستول •
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لممستخمصععات والمضععادات   P.aeruginosaحساسععية ععع لات  (:8شععك )

 الحيوية 

 المناقشة

مصعدرا  لمعديعد  Pseudomonas aeruginosaتعتبعر بكتيريعا 
والمقاومعععععععة لمكثيعععععععر معععععععن الحعععععععادة والم منعععععععة،  الالتاابعععععععاتمعععععععن 

، ولقمعة الأبحعاث (Lavoie et al., 2011  المضادات الحيويعة
المتداولة حول مدل حساسيتاا لمستخمصات الطحالعب الحمعراء 

ل الميبيععة، اجريععت هععك  الدراسععة وخاصععة الموجععودة عمععا السععواح
المع ولععععععععة مععععععععن  P.aeruginosaالتععععععععي رواععععععععرت رن بكتيريععععععععا

 صععععععععععععععععععععععععععععابات مختميععععععععععععععععععععععععععععة حساسععععععععععععععععععععععععععععة لمستخمصععععععععععععععععععععععععععععات 
، واتيقععت هععك  النتيجععة Asparagopsis taxiformisطحمععب

بوجععود  (Bhuyar et al., 2020; Dayuti, 2018 معع  
فاعميعععة لمطحالعععب الحمعععراء ضعععد العديعععد معععن مسعععببات الأمعععرا  

 P.aeruginosa، ولعععوحو رن جميععع  عععع لات بكتيريعععا البكتيريعععة
كانعععت ركثعععر حساسعععية لممسعععتخم  الايثعععانولي معععن المسعععتخم  

 ,.Manilal et al ككعر   المعا ي واتيقعت هعك  النتيجعة مع  معا

اسعععتخلا   ل فععيبععأن المععكيبات الكحوليععة هعععي الأفضعع (2009
لنتعا   ريضعا  لعا رن ع لعة المسعالأ ورلارت ا المركبات اليعالة،

هعععععععي الأكثعععععععر حساسعععععععية  P.aeruginosa (U)البوليعععععععة 
، P.aeruginosa (D)لممستخمصعععات يمياعععا ع لعععة الإسعععاال 

ركثعععر العععع لات  P.aeruginosa (W)وكانععت ع لعععة الجععرو  
مقاومععة لممستخمصععات، والمضععادات الحيويععة، كمععا كانععت جميعع  
الععع لات حساسععة لممضععاد الحيععوي النيومايسععين مقارنععة بالمضععاد 

 ,.Kılınç et al الجنتامايسععين، واتيقععت هععك  النتععا   معع  

بتيعععععععععاوت حساسعععععععععية البكتيريعععععععععا لممضعععععععععادات الحيويعععععععععة  (2015
ومقاومتاا، ورن ع لاتاا من الجرو  هي الأكثر مقاومعة، وتيعوت 

ممغععععععععم / مععععععععل عمععععععععا  055المسععععععععتخم  الايثععععععععانولي بتركيعععععععع  
المضععادات الحيويععة فععي القضععاء عمععا هععك  البكتيريععا، وقععد ترجعع  

 Asparagopsis taxiformisة التثبيطيعععة لطحمعععب الياعميععع
، halogenated compounds ،haloformsلاحتوا ه عمعا 

methanes ،ketones ،acetates ،acrylates  كمركبعععععععععععات
  (Bansemir et al., 2006  نلطة بيولوجيا

 الخلاصة

نستنت  معن هعك  الدراسعة رنعه يمكعن الاعتمعاد عمعا مستخمصعات 
بععععديلا  لممضععععادات  Asparagopsis taxiformisطحمععععب 

 Pseudomonas aeruginosaالحيويععة فععي مقاومععة بكتيريععا 
حقعععت معععن وتوصعععي الدراسعععة بعععإجراء الم يعععد معععن الدراسعععات، والت
 فاعمية الطحالب الحمراء في مجال المكافحة الحيوية 
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Abstract: Pseudomonas aeruginosa has been to possess a unique level of resistance to most 

antibiotics, therefore made in the list of types to cause infections in Libyan hospitals. This study 

was conducted to test the sensitivity of three P.aeruginosa isolates from different infections: 

infection tract urinary (U), Wound infection (W), Diarrhoea (D), to aqueous and ethanol extracts 

of Asparagopsis taxiformis at a concentration of (50, 100) mg/ml,  compared with Neomycin and 

Gentamycin. The results showed the sensitivity of all P.aeruginosa isolates to A.taxiformis 

extracts, superiority is observed of ethanol extract at a concentration of 100 mg/ml on antibiotics 

and aqueous extract. P.aeruginosa (U) isolates were the most sensitive to extracts, while 

P.aeruginosa (W) isolates were the most resistant to extracts and antibiotics. The results also

showed a resistance of all isolates to gentamycin compared to neomycin. Data in this study 

indicated to possibility use of Asparagopsis taxiformis could be a valid alternative for bio-

control of Pseudomonas aeruginosa. 

Keywords: Pseudomonas aeruginosa, Asparagopsis taxiformis, Antibiotic. 
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تأثير الميثوتركسيت عمى ذاكرة التعرف في إناث الفئران البالغة

2، مصطفى محمد دراه5، هاجر محمد غميو5فاطمة حسين أحمد  ،5*وفاء فرج الماطوني
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2222يونيو  12/ تاريخ القبوؿ: 2222فبراير  11تاريخ الاستلاـ: 

Doi:https://doi.org/10.54172/mjsc.v37i2.617 

لعػػلاج بعػػر ضمػػرار السػػرطاف، واجمػػرار الجم يػػة، واجمػػرار الروماتي ميػػة، وقػػ   MTXيُسػػتم ـ الميتوتركسػػيت المستتتصم: : 
 جرعػػات ممتمنػػة مػػف لمػػكاكرل لػػ ف الن.ػػرافه وعميػػب ضجريػػت ةػػكع ال راسػػة لمعرفػػة تػػ تير ال راسػػات ضنػػب يسػػب   ػػررا   مػػف ضتبتػػت الع يػػ 

جـ( بالتساوي 36-32)ت ف ما بيف  albino miceضنتى بالغة مف الن.راف  24الميتوتركسيت عمى كاكرل التعرؼ في الن.رافه قسمت 
 ال ػػابطة )حقنػػت بمحمػػوؿ فسػػيولوجي(،اجولػػى: تيػػة: المجموعػػة حػػ  المعػػاملات اآم ػػعت جكػػؿ مجموعػػة إلػػى ضربعػػة مجموعػػات، 

، MTX ممجـ/كجـ مف الػ 42المعاممة بجرعة  التالتة: المجموعة ،MTXممجـ/كجـ مف الػ  22المعاممة بجرعة التانية: المجموعة 
ه ضعطيػت جميػا الجرعػات لمػرل واحػ ل  امػؿ التجويػؼ البروتػوني، MTXممجـ/كجػـ مػف الػػ  82المعاممة بجرعػة  الرابعة: المجموعة
وامتبػػار التعػػرؼ عمػػى الجسػػـ الج يػػ ه  ،التػػ ري  عمػػى اججسػػاـ، والػػكي يلػمؿ ضجػػري امتبػػار الػػكاكرل مػػتلا سػػاعة بنصػػؼ وبعػ  الحقػػف

وةػكا  ،لمجسػـ الج يػ  مقارنػة بالمجموعػة ال ػابطة MTXنار مع ؿ استكلاؼ الن.راف المحقونة بالػػ ضظترت نتا.ج ةكع ال راسة انم
عمى كاكرل التعرؼ ل ف الن.رافه سمبيا   الانمنار ا  ا  ما ا  يا  الجرعة المحقونةه نستنتج مما سبؽ ضف لمميتوتركسيت ت تيرا  

هكاكرل التعرؼت؛ ت ةور معرفي؛ الميتوتركسيامتبار التعرؼ عمى الجسـ الج ي ؛ التجويؼ البريتوني؛ :  الكممات المفتاحية

لمقدمةا

ةػػو عامػػؿ م ػػا   Methotrexate (MTX)الميتوتركسػػيت 
ـ عمػػى نطػػاؽ 1948لػػروراـ ومتػػبط لممناعػػة، اسػػتم ـ منػػك سػػنة 

واسػػػػػػػا فػػػػػػػي عػػػػػػػلاج الع يػػػػػػػ  مػػػػػػػف اجمػػػػػػػرار متػػػػػػػؿ السػػػػػػػرطاف، 
والالتتابػػػػػػات، وضمػػػػػػرار المناعػػػػػػة الكاتيػػػػػػة، وبعػػػػػػر اجمػػػػػػرار 
الجم يػػػػػػػػػػػػػػػػػػػػػة، وكػػػػػػػػػػػػػػػػػػػػػكلؾ عػػػػػػػػػػػػػػػػػػػػػلاج التتػػػػػػػػػػػػػػػػػػػػػا  المناصػػػػػػػػػػػػػػػػػػػػػؿ 

  ه(Akman, 2021)الروماتوي ي

-4ميتيؿ حمػر النوليػؾ ) 12ضمينو  4يعتبر الميتوتركسيت ) 
amino-10-methylfolic acid مػػػا ل منػػػاظرل وم ػػػا ل ))

 MTXه يعمػػؿ (Bedoui et al., 2019) لحمػػر النوليػػؾ
عمػػػػػػػػى منػػػػػػػػا عمػػػػػػػػؿ ضنػػػػػػػػ يـ تنػػػػػػػػا.ي ةيػػػػػػػػ رو حمػػػػػػػػر النوليػػػػػػػػؾ 

(Dihydrofolate reductaseمسػػػببا  تتبيطػػػا  فػػػي ع ،) مميػػػة
(، Purine and Pyrimidineتمميػؽ البيػوريف، والبريميػ يف )

، وت اعنب، وبالتػالي توقػؼ الملايػا DNAمما يوقؼ صنا الػ 
 ,Akman) التػػػي تتكػػػاتر بسػػػرعة متػػػػؿ: الملايػػػا السػػػرطانية

2021; Bedoui et al., 2019)ه  

ةنػػػػػاؾ الع يػػػػػ  مػػػػػف اآتػػػػػار الجانبيػػػػػة لاسػػػػػتم اـ الميتوتركسػػػػػيت 
يتػ   حيػال اللػما كالغتيػاف،  لانا ر  طنيؼبع تا ف ا،علاج

ف ضوالصػػػ اع، وتسػػػاقط اللػػػعر، واللػػػعور بال ػػػعؼ العػػػاـه إلا 
 :ةناؾ بعر اآتار السمية لتػكا العقػار قػ  تتػ   الحيػال وتلػمؿ

https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v37i2.617&amp;domain=pdf&amp;date_stamp=2008-08-14
https://doi.org/10.54172/mjsc.v37i2.617
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والكمػػػى  ،انمنػػػار ضعػػػ ا  ملايػػػا الػػػ ـ البي ػػػاء، وضمػػػرار الكبػػػ 
مػا ضف كه MTX (Bedoui et al., 2019)الناتجة عف سمية 

قػػػػػ  يسػػػػػب  حػػػػػ و  ممػػػػػؿ طويػػػػػؿ اجمػػػػػ  فػػػػػي  MTXاسػػػػػتم اـ 
الانتبػػاع، وتػػ ةور وظػػا.ؼ الػػ ماغ، وضي ػػا لػػب تػػ تير سػػمبي عمػػى 

 ,.John et al., 2021; Madhyastha et al) الػكاكرل

2002; Naewla et al., 2019)ه 

ب نتػػا  (Recognition Memory) وتعػػرؼ كاكػػرل التعػػرؼ
ضو اجلػماا  ،ضو اجلػياء ،الق رل عمػى التعػرؼ عمػى اجحػ ا 

 ه(Broadbent et al., 2010) الػكيف تمػت مػواجتتتـ مسػبق ا
 Novel Objectمى اججساـ الج ي لضصبحت متمة التعرؼ ع

Recognition  متمػػػػػػة قياسػػػػػػػية لتقيػػػػػػػيـ كاكػػػػػػرل التعػػػػػػػرؼ لػػػػػػػ ف
 الطبيعػػيالقػػوارر تسػػتغؿ ةػػكع المتمػػة ميػػؿ حيػػ   ،القػػوارر

ستكلػػاؼ ضجسػػاـ ج يػػ ل، إك يمكػػػف الوصػػوؿ إلػػى اسػػػتنتاجات لا
حػػػوؿ الػػػكاكرل مػػػف مػػػلاؿ قيػػػا  المػػػ ل ال منيػػػة التػػػي تسػػػػتغرقتا 

 & Cohen) اججسػػػػػاـالقػػػػػوارر فػػػػػي استكلػػػػػاؼ ةػػػػػكع 

Stackman Jr, 2015)ه 

بينػػت  راسػػات ع يػػ ل التػػ تير ال ػػار لمميتوتركسػػيت عمػػى كاكػػرل 
 عنػ  حقػف جَػر اء الن.ػراف بالػػ ه(John et al., 2021) القوارر

1) MTX  ممجػػـ / كجػػـ(  امػػؿ التجويػػؼ البريتػػوني فػػي 2ضو
ف بع  الولا ل، لوحظ تػ ةور كاكػرل الن.ػرا 16و  15و  14اجياـ 

)امتبار التعرؼ عمى اججساـ الج ي ل( بعػ  مػرور تسػعة علػر 
ػػػػا مػػػػف المعاممػػػػة، ةػػػػكا التػػػػ ةور لػػػػمؿ الػػػػكاكرل عمػػػػى فتػػػػرات  يوم 

 Bisen-Hersh) سػاعة( 24قصػيرل )سػاعة واحػ ل( وطويمػة )

et al., 2013)ه 

ممجػـ/ كجػـ/ اليػوـ  MTX  (75 تسػب  حقػف جػرعتيف مػف الػػ
والرابا علر مف التجربة( في الوري  الكيمي  ،في اليوميف السابا
 ،ة فػػي تػػ ةور كاكػػرل التعػػرؼ لػػ ف ةػػكع الجػػركافلمجػػركاف البالغػػ

وحػػػػ و  انمنػػػػار فػػػػي تركيػػػػ  مجموعػػػػة مػػػػف البروتينػػػػات التػػػػي 
 Sritawan) تمع   ورا متما في وظينة التػككر لػ ف الجػر اف

et al., 2021) ،ح   انمنار في ع   الملايا العصبية  كما
  Hippocampusغيػػػػػر النا ػػػػػجة فػػػػػي منطقػػػػػة الحصػػػػػيف

(Sritawan et al., 2020)ه 

 MTX إلػى ضف حقػف الػػ (Seigers et al., 2008) ضلػار

ممجـ /كجـ( في وري  الجركاف ض ف إلى انمنار وظينة  252)
 مفالحُصيف، مما جعؿ الجر اف تنلؿ في تميي  الجسـ الج ي  

الجسػػػػػـ القػػػػػ يـ، ضي حػػػػػ    ػػػػػعؼ فػػػػػي كاكػػػػػرل التعػػػػػرؼ عمػػػػػى 
 .اججساـ الج ي ل ل ف ةكع الجركاف

ممجػـ / كجػـ( فػي  2.5) MTX حقف ضربا جرعات مػف الػػض ف 
فتػػػرل ضسػػػبوعيف  امػػػؿ التجويػػػؼ البريتػػػوني لػػػككور الجػػػر اف إلػػػى 
عجػػ  فػػي كاكػػرل التعػػرؼ، اسػػتمر ةػػكا العجػػ  لمػػ ل تلاتػػة ضلػػتر 

 ه (Vijayanathan et al., 2011) عمى اجقؿ بع  الحقف

ممجػـ / كجػػـMTX   (75  )تسػب  حقػف جرعػة واحػ ل مػف الػػ
وانمنػػػار  ،فػػػي وريػػػ  الجػػػر اف البالغػػػة، إلػػػى عجػػػ  فػػػي الػػػكاكرل

كبيػػر فػػي تكػػاتر الملايػػا العصػػبية غيػػر النا ػػجة، وةػػكع النتػػا.ج 
 ات ػػػحت عنػػػ  إجػػػراء امتبػػػار التعػػػرؼ عمػػػى اججسػػػاـ الج يػػػػ ل

(Naewla et al., 2019)ه 

فػي عػػلاج السػػرطاف  MTXونظػرا للاسػػتم اـ الواسػا لعقػػار الػػػ 
(Aldosouky et al., 2011)لتتػػا  المناصػػؿ ، وعػػلاج ا

فػػػي ليبيػػػا بجرعػػػات منمن ػػػة ممتمنػػػة، وحيػػػ  ضف  الروماتويػػػ ي
 (Etaher et al., 2021) معظػـ المصػابيف كػانوا مػف النسػاء

قيػػػػا  التػػػػ تير السػػػػمي لػػػػتلا  إلػػػػى  تتػػػػ ؼ ةػػػػكع ال راسػػػػةفػػػػ ف 
جرعػػػػػػػػػات ممتمنػػػػػػػػػة )منمن ػػػػػػػػػة، ومتوسػػػػػػػػػطة، وعاليػػػػػػػػػة( مػػػػػػػػػف 

كاكرل التعرؼ عمى ضجساـ ج ي ل ل ف إنا   عمىلميتوتركسيت ا
  لن.راف البالغةها

 المواد وطرق البحث

 سػػػػػػػػػا.ؿ الميتوتركسػػػػػػػػػيت: لكيمياويتتتتتتتتتات المستتتتتتتتتتصدمةا

(Methotrexate ® 50 mg/2ml, Mylan, France) 
 هNormal saline (0.9%) ومحموؿ فسيولوجي

: Experimental Animals  الحيوانتتتتات المصتبريتتتتة
 ضنتػى بالغػة مػف الن.ػراف البي ػاء 24اسػتم ـ فػي ةػكع ال راسػة 

mice Female albino  جػػراـ(،  36-32)ضو انتػػا مػػا بػػيف
والتػػػي تحصػػػؿ عميتػػػا مػػػف بيػػػت الحيػػػواف التػػػابا لكميػػػة الصػػػي لة 
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 62)طػوؿ  يةمصراتةه تـ إيواء ةكع الن.راف في ضقناا بلاسػتيك
ي.ػػػػت لتػػػػػا سػػػػـ(، حيػػػػ  ةُ  32ارتنػػػػػاع ×سػػػػـ  32عػػػػرر ×سػػػػـ 

 ساعة12الظروؼ الممتبرية المطموبة والمناسبة لتا مف  وء )
(، وعميقة ـ2 2±  22ساعة إ اءل(، و رجة حرارل )12ظلاـ: 

ماصػػػػة بتغػػػػكيتتا )كرل، ولػػػػعير، وقمػػػػا(، وكػػػػاف المػػػػاء والغػػػػكاء 
تػػـ التعامػػؿ مػػا الحيوانػػات وفػػؽ  .متاحػػا لتػػا طػػوؿ فتػػرل التجربػػة
 ضملاقيات البح  العمميه

قُسػػػػمت :  Experimental Designتصتتتتميت التجربتتتتة
عات علوا.يا، بواقا ستة ف.راف حيوانات التجربة إلى ضربا مجمو 
عػف الػككور لمػ ل لػتر سػما لتػا  لكؿ مجموعػة، عُ لػت اانػا 

مػػلاؿ كلػػؾ باجقممػػة مػػا الظػػروؼ البي.يػػة )بيػػت الحيػػواف بكميػػة 
مػػػ ل ضسػػػبوع، حيػػػ  الػػػكاكرل اسػػػتغرقت  راسػػػة  هالعمػػػوـ مصػػػراتة(

سُما لمن.راف بالت قمـ ما الصن وؽ الماا بامتبار الكاكرل، فػي 
 ،واليػػػوـ التػػػاني ،(لوؿ )كػػػؿ مجموعػػػة ف.ػػػراف عمػػػى حػػػ اليػػػوـ اج

(، ضمػػػا فػػي اليػػػوـ المػػام  عُوممػػػت لوالرابػػا )كػػػؿ فػػ ر عمػػػى حػػ 
 ;Elens et al., 2019) حيوانػػات التجربػػة وفػػػؽ التػػالي

Ermens et al., 1989; Naewla et al., 2019) :  
 المجموعػػػػػػػػػػػػػػػػػػػػػػػػػػة اجولػػػػػػػػػػػػػػػػػػػػػػػػػػى )المجموعػػػػػػػػػػػػػػػػػػػػػػػػػػة ال ػػػػػػػػػػػػػػػػػػػػػػػػػػابطة•

Group:(Control( بحجػػـ 2.9حُقنػت بمحمػػوؿ فسػيولوجي )%
 ه MTX مماتؿ لحجـ جرعة الػ

 هMTXكجـ مف الػممجـ/  22 حُقنت بػ :المجموعة التانية•
 هMTXكجـ مف الػممجـ/ 42قنت بػحُ  : المجموعة التالتة•
 هMTXكجـ مف الػممجـ/ 82حُقنت بػ  :المجموعة الرابعة•

عػػػػف طريػػػػؽ الحقػػػػف فػػػػي التجويػػػػؼ  MTXجرعػػػػة الػػػػػ ضعطيػػػػت 
البريتونيه بع  الحقف بسػاعة ضجػري التػ ري  عمػى اججسػاـ، تػـ 

ضربػػػا وعلػػػريف سػػػاعة مػػػف انتتػػػاء التػػػ ري  ضجػػػري امتبػػػار عػػػ  ب
  .لقيا  كاكرل التعرؼ ل ف الن.رافالتعرؼ عمى الجسـ الج ي  

ضجػري امتبػار التعػرؼ عمػى :  Memory test اصتبار التذاكرة
لقيػػا   Object recognition memoryاججسػػاـ الج يػػ ل

عمػػػى كاكػػػرل التعػػػرؼ لػػػ ف الن.ػػػراف، طُبػَػػؽ ةػػػكا  MTX تػػػ تير
في ةكا  استم ـو الامتبار في غرفة كات إ اءل مافتة وةا .ةه 

سػػػػػػـ، 32الامتبػػػػػػار صػػػػػػن وؽ ملػػػػػػبي ضسػػػػػػو  مسػػػػػػتطيؿ )طولػػػػػػب 

سػػػػػـ(، منتػػػػػو. مػػػػػف اجعمػػػػػىه ضمػػػػػا 25سػػػػػـ، ارتناعػػػػػب 25عر ػػػػػب
ججسػػػػاـ فتػػػػي عبػػػػارل عػػػػف تػػػػلا  عبػػػػوات  جاجيػػػػة كات ضلػػػػواف ا

ر ضم ػ، و  (Bـ لجسػي )ابنػ، A)الجسػـ( بػير لػناؼض ممتمنػة
، امتيػػػرت ةػػػكع اججسػػػاـ بنػػػاء عمػػػى تجػػػار  سػػػابقة (Cالجسػػػـ)

مراحػؿ: فتػرل  3لمعمؿه ضجػري امتبػار الػكاكرل عمػى ضجريت في ا
ضيػاـ(،  ةقبػؿ يػوـ الحقػف ب ربعػ) Habituation period تػ قمـ

 هTestingالامتبار ويوـ، Trainingويوـ الت ري 

الصػػن وؽ النػػارغ عمػػى  عمػػى: ت قممػػت الن.ػػراف أولا فتتترة التتتأ مت
المرحمػػػػة اجولػػػػى ضُجريػػػػت بو ػػػػا كػػػػؿ مجموعػػػػة مػػػػف  :مػػػػرحمتيف
 قا.ؽ في يوـ واح ، ضما في المرحمة  12لم ل  لعمى ح  الن.راف

 5التانيػػػة وُ ػػػا كػػػؿ فػػػ ر فػػػي صػػػن وؽ الامتبػػػار النػػػارغ لمػػػ ل 
 قا.ؽ لم ل يوميف، يُساع  ت قمـ الن.راف التعػرؼ عمػى الصػن وؽ 

 .واستكلافب

جػػػري يػػػوـ التػػػ ري  بعػػػ  حقػػػف ضُ  Training: ثانيتتتا التتتتدري 
فػػػي B و ، Aفاالميتوتركسػػػيت بسػػػاعة، حيػػػ  وُ ػػػا الجسػػػم

سػػـ مػػف الجػػ ار وسُػػما لكػػؿ فػػ ر  12وعمػػى مسػػافة  ،الصػػن وؽ
 قػػػػػػا.ؽ مػػػػػػا مراعػػػػػػال تسػػػػػػجيؿ  5باستكلػػػػػػاؼ الجسػػػػػػميف لمػػػػػػ ل 

 .الملاحظات

بعػ  انتتػاء التػ ري  بػ ربا وعلػريف  Test: جتر  الاصتبتارثالتا أ  
، وسُػما لكػؿ C بػخمر ج يػ  B سػاعة، وكلػؾ باسػتب اؿ الجسػـ
  . قا.ؽ 5ف ر باستكلاؼ الجسميف لم ل 

 سُػػػػجؿ  مػػػػف استكلػػػػاؼ كػػػػؿ فػػػػ ر لكػػػػؿ جسػػػػـ )بػػػػالتواني( يػػػػ ويا  
باسػػتم اـ سػػاعة إيقػػاؼه تػػـ حُسػػ  معػػ ؿ استكلػػاؼ النػػ ر لكػػؿ 
جسـ )%( بالنسبة لم مف الكمػي لاستكلػاؼ الجسػميفه اسػتم ـ 

واججسػاـ ال جاجيػة  ،لمسػا الصػن وؽ (%72كحوؿ اايتػانوؿ )
 ,.Lyons et al., 2011; Reger et al) بػيف كػؿ فػ ر و مػر

 يو ا مط سير التجربةه 1ه انظر اللكؿ (2009
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 مط سير التجربةه(. 5شكل )

اسػػػتم ـ :  Statistical Analysis التحميتتل اصحصتتتائي
اجػػػػػػػػراء التحاليػػػػػػػػؿ ااحصػػػػػػػػا.ية  SPSSالبرنػػػػػػػػامج ااحصػػػػػػػػا.ي

 Graphpad ضع ت اجلكاؿ البيانية ببرنامج, الماصة بال راسة

prism المعيػػػػػاريه المطػػػػػ  ± وعُبػػػػػر عػػػػػف النتػػػػػا.ج بالمتوسػػػػػط ه
 One Wayاسػػػػػتم ـ تحميػػػػػؿ امتبػػػػػار التبػػػػػايف اجحػػػػػا ي

ANOVA  وكػػكلؾ  ،لمقارنػػة نتػػا.ج الػػ مف الكمػػي للاستكلػػاؼ
ايجػػػا  النروقػػػػات فػػػي نتػػػػا.ج امتبػػػار الػػػػكاكرل بػػػيف المجموعػػػػات 

  T paired testلعينتػيف مػرتبطتيف  Tضجػري امتبػارو اجربعػةه 
لممقارنػػػػػة بػػػػػيف النػػػػػرؽ فػػػػػي معػػػػػ ؿ استكلػػػػػاؼ الجسػػػػػميف  امػػػػػؿ 

 Least استم ـ امتبار اجقػؿ فػرؽ معنػويو المجموعة الواح له 

Significant Difference (LSD)   لمعرفػة ضي النروقػات
 هP≤0.05كات  لالة إحصا.يةه ح   مستوف المعنوية عف

 النتائج

 :عمى زمتن الاستكشتاف الكمتي فتي يتوت التتدري  MTXتأثير
فػي   Bو A  بينت النتا.ج ضف  مف الاستكلاؼ الكمػي لمجسػميف

ضعمػػػػى مػػػػف  MTX(40mg/kg) يػػػػوـ التػػػػ ري  لممجموعػػػػة
،  MTX(20mg/kg)المجموعات اجمرف، تـ تميتا المجموعػة

تػ تي فػي المرتبػة التالتػة، ف  MTX(80mg/kg) لمجموعػةاضما 
فػػػي حػػػيف كانػػػت ف.ػػػراف المجموعػػػة ال ػػػابطة ضقػػػؿ المجموعػػػات 

ا لمجسميفه إلا ضنب عنػ  إجػراء امتبػار التبػايف اجحػا ي استكلاف
  (p=0.062) تبػػيف عػػ ـ وجػػو   لالػػة معنويػػة لتػػكع النروقػػات
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 عمى  مف الاستكلاؼ الكمي يوـ الت ري ه MTXت تير  (.2)شكل

: عمى زمن الاستكشاف الكمي في يتوت الاصتبتار MTX أثيرت 
  CوA  ضظتػرت النتػا.ج ضف  مػف الاستكلػاؼ الكمػي لمجسػميف

ضعمػػى مػػف  MTX(40mg/kg) فػػي يػػوـ الامتبػػار لممجموعػػة
  MTX(20 mg/kg)المجموعات اجمرف، تـ تميتػا المجموعػة

فػػي المرتبػػة  Control group كانػػت المجموعػػة ال ػػابطة
   MTX(80mg/kg)التالتػة، فػي حػيف كانػت ف.ػراف المجموعػة

المجموعػػػػػات استكلػػػػػافا لمجسػػػػػميفه بػػػػػيف امتبػػػػػار التبػػػػػايف ضقػػػػػؿ 
  (p=0.078) اجحا ي ع ـ وجو   لالة معنوية لتػكع النروقػات
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 هعمى  مف الاستكلاؼ الكمي يوـ الامتبار MTX ت تير (.7ل )شك

يتوت   BوA عمتى معتدل استكشتاف الجستمين MTX تتأثير 
 النتا.ج ضف مع ؿ استكلاؼ الن.ػراف لمجسػـضو حت :  التدري 

A  و ،بالمجموعتيف ال ابطةMTX(80mg/kg)   ضعمػى مػف
، والعكػػػػػػػػػ  صػػػػػػػػػحيا بالنسػػػػػػػػػبة Bمعػػػػػػػػػ ؿ استكلػػػػػػػػػافتا لمجسػػػػػػػػػـ

  MTX(40mg/kg) ، وMTX(20mg/kg) لممجمػػوعتيف
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 امػؿ  A ضعمػى مػف الجسػـ B ضي ضف معػ ؿ استكلػاؼ الجسػـ
ف عػ ـ وجػو  فػرؽ تبػي T كػلا المجمػوعتيفه وعنػ  إجػراء امتبػار

 امػؿ   Bو A معنػوي بػيف معػ ؿ استكلػاؼ الن.ػراف لمجسػميف
كؿ مجموعةه ضما عن  مقارنػة  مػف استكلػاؼ الن.ػراف لمجسػميف 
 A فػي المجموعػات الممتمنػة لػوحظ ضف  مػف استكلػاؼ الجسػـ

 MTX (80mg/kg)، وControl  في المجموعتيف ال ابطة

 MTX، و MTX(20mg/kg)ضعمػػػػى مػػػػف المجمػػػػوعتيف

(40mg/kg) بينمػػػػػػػػػػػا العكػػػػػػػػػػػ  صػػػػػػػػػػػحيا بالنسػػػػػػػػػػػبة لمعػػػػػػػػػػػ ؿ ،
 ضي ضنػػب كػػاف ضعمػػى فػػي المجمػػوعتيف B الاستكلػػاؼ لمجسػػـ

MTX (20mg/kg), MTX (40mg/kg)  عنػػػب فػػػي
جػراء إعنػ  و   MTX (80 mg/kg)المجمػوعتيف ال ػابطة، و
تبػػيف عػػ ـ One way ANOVA  امتبػار التبػػايف اجحػػا ي

 (ه4)لكؿ (p=0.441) وجو   لالة معنوية لتكع النروقات

C
ontr

ol

M
TX

 (2
0m

g/k
g)

M
TX

 (4
0m

g/k
g)

M
TX

 (8
0m

g/k
g)

0

20

40

60

80
Object A

Object B

ات المجموع

E
x
p

lo
ra

ti
o

n
 t

im
e
%

 
يػػوـ  A,B عمػػى معػػ ؿ الاستكلػػاؼ لمجسػػميف MTX تػػ تير (.1)شتتكل 
 الت ري 

يتتوت  A,Cن عمتتى معتتدل استكشتتاف الجستتمي MTX تتتأثير
ضو ػػػػػػػحت النتػػػػػػػا.ج ضف معػػػػػػػ ؿ استكلػػػػػػػاؼ ف.ػػػػػػػراف : الاصتبتتتتتتتار

 لمجسػـ MTX(20mg/kg)  والمجموعة ،المجموعة ال ابطة

 C  استكلػافتا لمجسػـضعمػى مػف معػ ؿA  فػي حػيف ضف معػ ؿ ،
 ضعمى مف مع ؿ استكلػافتا لمجسػـ A استكلاؼ الن.راف لمجسـ

C  امػؿ المجمػوعتيف  MTX (40mg/kg) و ، MTX 

(80mg/kg) عنػػ  إجػػراء امتبػػار T  تبػػيف وجػػو  فػػرؽ معنػػوي
 . امػػؿ مجموعػػة ال ػػابطة فقػػط ضمػػا بػػاقي المجموعػػات لا يوجػػ 

فػػػي A, C لن.ػػػراف لمجسػػػميفضمػػػا بالنسػػػبة لمعػػػ ؿ استكلػػػاؼ ا

فػػي  A المجموعػػات الممتمنػػة فػػ ف استكلػػاؼ الن.ػػراف لمجسػػـ
المجموعػػػػػػػات التلاتػػػػػػػة لمميتوتركسػػػػػػػيت ضعمػػػػػػػى مػػػػػػػف المجموعػػػػػػػة 

،  C ال ػابطة، بينمػا العكػ  صػحيا لمعػ ؿ استكلػافتا لمجسػـ
حيػػػػػػػػ  كػػػػػػػػاف ضعمػػػػػػػػى فػػػػػػػػي المجموعػػػػػػػػة ال ػػػػػػػػابطة مػػػػػػػػف بػػػػػػػػاقي 

فػػػي  C المجموعػػػاته ضي معػػػ ؿ استكلػػػاؼ الن.ػػػراف الجسػػػـ
وةػكا  ،انمنػر مقارنػة بالمجموعػة ال ػابطة MTX مجموعػات

، A والعكػػ  بالنسػػبة لمجسػػـ  ،الانمنػػار ا  ا  ب يػػا ل الجرعػػة
وجػو   One  Way ANOVAبػيف امتبػار التبػايف اجحػا ي

وجػو   LSD ، ضظتػر امتبػار(p=0.0001)فػروؽ معنويػة بينتػا
فػػػي  A,C النػػػرؽ المعنػػػوي بػػػيف معػػػ ؿ استكلػػػاؼ الجسػػػميف

ة ال ػػػػابطة فقػػػػط ، وضي ػػػػا  ةنػػػػاؾ فػػػػرؽ معنػػػػوي بػػػػيف المجموعػػػػ
و مع ؿ ،  Aمع ؿ استكلاؼ ف.راف المجموعة ال ابطة لمجسـ
، و ةنػػػػاؾ فػػػػرؽ Aاستكلػػػػاؼ ف.ػػػػراف بػػػػاقي المجموعػػػػات لمجسػػػػـ

 معنوي بيف مع ؿ استكلاؼ ف.راف المجموعػة ال ػابطة لمجسػـ

C  ، و معػػ ؿ استكلػػاؼ ف.ػػراف بػػاقي المجموعػػات لمجسـ)لػػكؿ
 (ه5
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 المجموعة ال ابطةفي  A فرؽ معنوي ما الجسـ *

 المجموعة ال ابطةفي    Cفرؽ معنوي ما الجسـ  #
يػػػوـ   A,Cعمػػػى معػػػ ؿ الاستكلػػػاؼ لمجسػػػميف  MTXتػػػ تير  (.1)شتتتكل 
 الامتباره

 المنا شة

فػػي ةػػكع ال راسػػة لػػـ تُظتػػر نتػػا.ج امتبػػار التعػػرؼ عمػػى الجسػػـ  
ضي فػروؽ معنويػة  MTX ضجري بع  حقػفالكي   NOR الج ي 

فػػػي  مػػػف الاستكلػػػاؼ الكمػػػي بػػػيف مجػػػاميا ال راسػػػة فػػػي يػػػومي 
لػـ يتػ امؿ مػا  MTX الت ري  والامتبار، مما يلير إلى ضف الػػ
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النلاط الحركي لحيوانات التجربػةه وعميػب فػ ف ضي تغيػرات تطػرض 
إلػى وجػو   عمى مع ؿ استكلاؼ الن.راف لرجساـ سيكوف راجعا  

 .عمى كاكرل الن.راف MTX لمػت تير 

فػي يػوـ التػ ري   A,B بينػت نتػا.ج استكلػاؼ الن.ػراف لمجسػميف
عػػ ـ وجػػو  فػػروؽ معنويػػة بينتمػػا فػػي  امػػؿ كػػؿ مجموعػػة وبػػيف 
المجموعات الممتمنة، ضي ضف ف.ػراف كػؿ مجموعػة لػـ تن ػؿ ضيػا 
مػػف الجسػػميف عمػػى اآمػػر عنػػ  استكلػػافتا لتمػػاه فػػي حػػيف ضف 

لمعػػػػػػ ؿ استكلػػػػػػاؼ ف.ػػػػػػراف المجموعػػػػػػة ةنػػػػػػاؾ فػػػػػػروؽ معنويػػػػػػة 
في يػوـ الامتبػار، ضي ضف معػ ؿ   A,C ال ابطة بيف الجسميف
 ضعمى مف معػ ؿ استكلػافتا لمجسػـ C استكلاؼ الن.راف لمجسـ

.A   والعكػػ  صػػحيا فػػي مجػػاميا الن.ػػراف المحقونػػة بجرعػػات
ضعمػى  A حيػ  كػاف معػ ؿ استكلػافتا لمجسػـ MTX الممتمنػة

 ، ضي ضنتا لـ تتعرؼ عمى الجسـC ـمف مع ؿ استكلافتا لمجس

C عمى ضنب جسـ ج ي ، مما يو ا ضف جرعات MTX  التلاتػة
 .، و عنتاض ت إلى عج  كاكرل التعرؼ ل ف الن.راف

 (Naewla et al., 2019) ةػكع النتػا.ج مماتمػة ل راسػة  تعػ 
ممجـ/كجػـ( فػي الوريػ  75) MTX  التػي اسػتنتجت ضف حقػف الػػ

الكيمي لمن.راف ض ف إلى إح ا  عج  في كاكرل التعرؼ )امتبار 
، ويعػػػػو  ةػػػػػكا التػػػػ ةور إلػػػػػى التعػػػػرؼ عمػػػػى اججسػػػػػاـ الج يػػػػ ل(

 Hippocampalانمنػػػػػػػػار تكػػػػػػػػاتر ملايػػػػػػػػا الحصػػػػػػػػيف

Neurogenesis والتػػػي يعتقػػػ  ضف تكاترةػػػا يلػػػارؾ فػػػي سػػػموؾ ،
ضف  (Kempermann, 2002) الػػػتعمـ والػػػكاكرل، حيػػػ  ضلػػػار

التغيػػػػرات فػػػػي معػػػػ ؿ تكػػػػويف الملايػػػػا العصػػػػبية لػػػػب تػػػػ تير عمػػػػى 
  . وؾ التعمـسم

 ,.Elens et al) اتنقػػت نتػػا.ج ال راسػػة الحاليػػة مػػا  راسػػة

/كجػـ ـممج 22حي  تسػب  حقػف جػراء الن.ػراف بجرعػة  (2019
البريتػػوني( فػػي تػػ ةور كاكػػرل التعػػرؼ لػػ ف ةػػكع )فػػي التجويػػؼ 

الن.راف عن  البموغه فػي حػيف امتمنػت نتػا.ج ال راسػة الحاليػة مػا 
بينوا ضف حقف الجركاف البالغة الكيف  (Li et al., 2010)  راسة
فػي التجويػؼ البريتػوني لػـ  MTX ممجـ/كجػـ مػف 252بجرعة 

تسب  عج ا في كاكرل التعرؼ ل ف الجر اف فػي حػيف ض ت إلػى 
تػػػػػ ةور الػػػػػكاكرل المكانيػػػػػة لػػػػػ يتا، قػػػػػ  يعػػػػػو  السػػػػػب  فػػػػػي كلػػػػػؾ 

فػػػي  NOR تكػػػوؿ المتبػػا عنػػػ  إجػػراء امتبػػػارلامػػتلاؼ البرو 
 .ال راستيف

بػػػيف  A,C عنػػػ  مقارنػػػة معػػػ ؿ استكلػػػاؼ الن.ػػػراف لمجسػػػميف
فػي  C المجموعػات الممتمنػة، تبػيف ضف معػ ؿ استكلػاؼ الجسػـ

انمنػر مقارنػة بالمجموعػة ال ػابطة وةػكا  MTX مجموعػات
  الانمنار يػ  ا  ب يػا ل الجرعػةه اتنقػت ةػكع النتػا.ج مػا نتيجػة

(Seigers et al., 2008) حيػػ  ضلػػار ضف حقػػف MTX 

ممجـ/كجػػػـ( فػػػي الوريػػػ  الػػػكيمي لمن.ػػػراف سػػػب  فػػػي 252بجرعػػػة )
إح ا  عج  في كاكرل التعػرؼ )امتبػار التعػرؼ عمػى اججسػاـ 

تر ملايػػػػػا الحصػػػػػيف، الج يػػػػػ ل(، ممػػػػػا ض ف إلػػػػػى انمنػػػػػار تكػػػػػا
عمػػػى الجرعػػة )كممػػا  ا ت الجرعػػة قػػػؿ  الانمنػػارويعتمػػ  ةػػكا 

  .تكاتر الملايا الحصينية(

قػػػا ر عمػػػى اجتيػػػا  حػػػاج  الػػػ ـ فػػػي  MTX الميتوتركسػػػيت
 ;Blood-Brain Barrier(Dukic et al., 2000   الػ ماغ

Lyons et al., 2011)  بالتػػالي ف نػػب إكا حقػػف ةػػكا العقػػار
بػػػالتجويؼ البريتػػػوني، يكػػػوف قػػػا را عمػػػى الوصػػػوؿ إلػػػى ضنسػػػجة 

  تػد ي إلػػى مسػببا الع يػػ  مػف التغييػرات التػػي قػ وملايػاع الػ ماغ
تػػ ةور كاكػػرل التعػػرؼ لػػ ف الن.ػػرافه حيػػ  يسػػب  المتوتركسػػيت 

 ,.Sritawan et al) فػػي عوامػػؿ النمػػو بالػػ ماغ ا  انمنا ػػ

في السا.ؿ الممػي  Folate ، وانمنار مستوف النوليت(2021
 Elens et al., 2019; Li et) وكػكلؾ فػي المصػؿ ،اللػوكي

al., 2010)ه 

بتتبػيط عمميػة انقسػاـ الملايػا ضي ػا يقػوـ  MTX الميتوتركسػيت
 ,.Sritawan et al) غيػػر النا ػػجة بالحصػػيف فػػي الػػ ماغ

كمػػػا ضنػػػب يقمػػػؿ مػػػف كتافػػػة المػػػا ل البي ػػػاء فػػػي الجسػػػـ  ،(2020
فػػي حػػيف ضنػػب لا يسػػب  مػػوت   Corpus callosum التننػػي

 Aukema et al., 2009; Seigers) ملايا الحصيف البالغة

et al., 2009)ه 

رغـ مػػف وجػػو   راسػػة تتبػػت ضف اج ويػػة المعالجػػة لمسػػرطاف بػػال 
 ,.Inagaki et al) تُصغر مف حجـ الما ل الرما ية في ال ماغ

ضجريػػػػت عػػػػف طريػػػػؽ التصػػػػوير -ةنػػػػاؾ  راسػػػػاتفػػػػ ف  ،(2007
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والتصػػوير بػػالرنيف  Computed tomography مقطعػػيال
تلػير إلػى Magnetic resonance imaging المغناطيسػي

 التػ تير السػمبي لمػػبالمػا ل الرما يػة تػ تر عػ ـ وجػو   ليػؿ عمػى 

MTX عمى الكاكرل (Wilks et al., 2002) ه 
 لاستنتاجا

يسػػب   MTX تكلػػؼ ةػػكع ال راسػػة ضف العػػلاج الكيميػػا.ي لػػػ
وكاكػرل التعػرؼ  ،إعاقات معرفيػة )ا ػطرا  فػي عمميػات الػتعمـ

( وكلػػػػػؾ بحسػػػػػ  الجرعػػػػػات الممتمنػػػػػة عمػػػػػى اججسػػػػػاـ الج يػػػػػ ل
 وتدكػػػ  ال راسػػػة الحاجػػػة )المنمن ػػػة ، المتوسػػػطة، والمرتنعػػػة(ه

البحػػػػػػػو  لمعرفػػػػػػػة التػػػػػػػ تير السػػػػػػػمي إلػػػػػػػى إجػػػػػػػراء الع يػػػػػػػ  مػػػػػػػف 
 هلحصوؿ عمى تنسيرات عممية وافيةالمميتوتركسيت، و 

 تقديرالشكر و ال

ف باللكر الج يؿ لكمية الصي لة بجامعػة مصػراتة، و يتق ـ الباحت
، السػػي  وملػػرؼ بيػػت الحيػػواف  بقسػػـ عمػػـ الحيػػواف/ كميػػة العمػػوـ
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Abstract: Methotrexate MTX is used to treat some types of cancers, skin diseases, and 

rheumatic diseases. Many studies have suggested that it may lead to memory damage in mice. 

Accordingly, this study was conducted to investigate the effect of different doses of 

methotrexate on recognition memory in mice. Twenty-four adult female albino mice (weighing 

between 30-36 g) were divided equally into four groups and subjected to one of the following 

treatments: the control group (injected with normal saline), the second group treated with a dose 

of 20 mg/kg of MTX, the third group treated with a dose of 40 mg/kg of MTX, the fourth group 

treated with a dose of 80 mg/kg of MTX. All doses were given once intraperitoneally. A 

memory test was performed half an hour after injection, comprising object training and a new 

object recognition test. The results of this study showed that the MTX-injected mice had a lower 

rate of exploration of the novel object compared to the control group, and MTX has a dose-

dependent negative effect on cognitive behavior. These findings suggest that methotrexate has a 

negative effect on the recognition memory of mice. 

 

Keywords: Novel recognition task; Intraperitoneally; Methotrexate; Cognitive impairment; 

Recognition memory. 
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