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ABSTRACT 

           The aim of the present work is to study the skin eyelids of native cattle (ox) 

with special emphasis on the structures that constituted eyelids, detected types of 

carbohydrates present in these structures and to compare the results with other studied 

ruminant. Five pairs of eyelids of healthy local ox used for histological and 

histochemical study.  The present works included four areas upper eyelids, lower 

eyelids , medial canthus and lateral canthus of each eyelid.  Eyelids covered internally 

by palpebral conjunctiva with goblet cells and covered externally by the skin. There 

was a significant increase on thickness of epidermis and corneal layers of the lower 

eyelid areas.  Dermis included tarsal plate (large amount of collagen fibers, moderate 

amount of elastic fibers) with many sections of orbicularis muscle and scattered 

bundle of Müllerś muscle. Eye lash follicle varies in extension and diameter, arranged 

in double or triple rows. The follicle of eyelashes devoid of arrector  pili muscle. They 

were many types of glands accompanied eyelash follicle, *glands of Zeis (small 

sebaceous glands)   that have a significant difference especially on lower eyelid areas 

,** gland of moll; (apocrine sweat glands) that revealed  a significant difference in 

their dimension between lateral canthus , upper eyelid and lower eyelid areas , these 

glands began near the basement membrane of the upper eyelids . There are modified 

multilobulated sebaceous glands; Tarsal glands or meibomian glands; that are well 

developed on the upper eyelids and near the surface of the skin in the same area. Each 

tarsal gland empty their secretion onto the surface of the eyelid through a duct lined 

with typical stratified squamous epithelium, ducts vary in extension, they were deeper 

in the upper eyelids than other studied areas.  Histochemistry study revealed a 

moderate amount of carboxylated glycoprotein in ground substance of eyelids; eye 
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lashes follicle, tarsal gland and gland of moll, while goblet cells revealed strong 

reaction with carboxylated and neutral glycoproteins.  Negative reaction for glycogen, 

sulphated glycoproteins ,   sulphated or carboxylated glycosaminoglycans in all 

studied areas. 

  

INTRODUCTION 

     The eyelids provide a protective cover for the cranial surface of the cornea. Eyelids 

covered externally by skin and internally by conjunctiva. The   presence of skeletal 

muscle  like orbicularis muscle   that play a role in eyelid closure , while  the eyelids 

elevated by ; Müllerś muscle;   (smooth muscle  originates from the internal surface of 

Levator muscle and end under tarsal plate  (1, 2 ) . Special hairs  (eyelashes) are 

numerous in the upper eyelid of  all species except in the cat  (3,4)  but in  the lower 

eyelid the eyelashes are fewer in number in ruminant and horse  absently in cat  ,dog 

and pig . Tactile hairs may be present on or near the eyelids (4)
 

.The most 

characteristic feature of eyelids is the tarsal glands, which were better developed in 

the upper eyelid .They are multilobular sebaceous glands with central ducts that are 

surrounded by a dense collagen plate (tarsal plate). Modified sweat glands (gland of 

moll) open anterior to tarsal gland and near the eyelashes or into the hair follicle of 

eyelashes. There is another type of gland present in the dermis of eyelid; modified 

sebaceous gland; connect with lash follicle (a gland of Zeis) (2 , 4). 

      The skin of the eyelids of native cattle received no attention. The aim of the 

present work is to study the skin of eyelids of the local ox  with special emphasis on 

the structures that are described previously , detected types of carbohydrates present 

in these structures and to compare the results with other  studied ruminant. 

 

MATERIAL AND METHODS 

 

       Small pieces about 1.5 cm were cut from the healthy skin of upper eyelids , lower 

eyelids , medial canthus and lateral canthus areas  from the  right and left eye of five 

ox  (1-2 years old) slaughtered at Mosul abattoir in Iraq   Fig (1) .   Specimens were 

promptly fixed   in neutral formalin for 24-48 hours , and then transferred to 4% 

phenol for another 24 hours in order to soften the keratinized material of the skin. 

Specimens   of  each  region  processed routinely  for   paraffin sectioning , some 
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section were stained  by   Delafield ś   Hematoxylin  and  Eosin for  morphological   

study   ,  Verhoeffś   elastic  stain   and   Masson Trichrome  stain for distinguish  

between collagen fibers and muscle fibers  ( 5, 6, 7 )  another  section  stained by  

PAS  technique for  explore of carbohydrate , Best carmine for glycogen granules   , 

Alcian blue pH 2.5 after methlysation and sponification for carboxylated 

glycoproteins , Alcian  blue  pH 1 for sulphated glycoproteins ,   PAS Distase  Alcian 

blue  pH2.5 for  neutral glycoproteins and toludine blue  for  carboxylated and 

sulphated glycosaminoglycans in different  structures  of  eyelids  of local ox  (8) . 

    For statistics analysis, One-way analysis of Variance, ANOVA test  was used. In 

cases of appearance of a significant difference (P≤0.05) between groups Duncan’s 

Multiple Test was used (9) .  

 

 

 

 

 

 

 

 

 

 

 

 

Fig (1): Explain the mode of tacking Specimens of eyelid of   native cattle (ox) 

UP: upper eyelid; LU: lower eyelid; MC: medial canthus;   LC: lateral canthus. 

 

 
 

 

RESULTS 

 

General histology and cytology   

    The eyelids of all studied areas covered internally by pelpebral conjunctiva consist 

of a basal layer of cuboidal cells, one to three intermediate  layers of polygonal cells , 

scattered among the epithelial cells goblet cells that are more numerous in the internal 

UE 

MC 

LE 
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parts of the conjunctiva. The eyelids covered externally with Skin , there  was no a 

significant increase in the thickness of corneal layer of all studied areas , while the 

thickness of epidermis was significantly increase  of the lower eyelids at the level  P≤ 

0.05 compared with others groups  ( Table1) .   

            

 

Table (1) Total thickness of corneal layer and epidermis of eye lids of native cattle 

(ox) Micrometer (µm) 

LE UE LC MC Areas (µm) 

26.92 ± 1.84 

a 

23.83 ± 1.29 

a 

21.90 ± 0.83 

a 

24.97 ± 1.83 

a 

Thickness of 

corneal layer  

125.68 ± 8.3 

b 
104 ± 3.69 

a 
109.43 ± 3.1 

a 
111.36 ± 

3.46 

a 

Thickness of 

epidermis 

 

Different letters (a, b) on horizontal rows refereed to a significant P ≤ 0.05 

MC =Medial Canthus, LC=Lateral Canthus 

 

 

 The epidermis became thinnest in upper eyelids especially at area of prescience of 

tarsal glands, the melanin granules distributed between the cells of stratum basale and 

stratum spinosum, these granules distributed within the hair follicles and dermal 

connective tissues. The basal  membrane  was  less wavy  in the upper eyelids  ,  

lateral  and  medial canthus of the eye ,  while more wavy in the lower eyelids . The 

dense irregular connective tissue of the dermis containing amounts of elastic fibers 

and large amount of collagen fibers in the tarsal plate with cross section of skeletal 

muscle of orbicularis muscle that penetrate the eyelids and scattered bundles of 

smooth muscle fibers (Müllerś muscles)   present.  The eye lashes follicle located at 

marginal part of skin that are much numerous especially in the upper eyelids areas.  

The eyelashes varying in extension and diameter. The eyelashes presence in double   

or triple rows in the upper and lower eyelids. The follicle of eye lashes lack of 

arrector pili muscle (Fig 2, 3).  

 Gland of  Zeis smaller sebaceous gland that do empty their  secretion into the follicle 

lashes (Fig 4) there was a significant difference in the longitudinal section of the 

gland of Zeis of the lower eyelids  compared with other studied areas. These glands 

near the basement in lateral canthus, medial canthus, upper eyelids respectively while 
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became more deep in lower eyelid areas, there was no a significant difference of the 

level of extension of disappearance of gland of Zeis of all studied areas Table (2). 

 

 

Table (2): Different measurements of  Zeis’s glands of eyelids of native cattle (ox). 

Micrometer (µm) 

 

LE 
 

UE 
 

LC 
 

MC 

 

                     Areas 

 

Parameters(µm)  

422.5 

±45.9 

a 

497.72 

±45.59 

a 

415.12 

±19.6 

a 

371.95 

± 21.4 

a 

Cross 

section 

  

 

Dimension 

 
153.29  

±14.83 

b 

282.15 

±18 .41 

a 

274.92              

±16.84 

a 

317.1 

±23 .6 

a 

Longitudinal 

section 

 

338.13 

±28.66 

b 

246.69 

±13.43 

a 

210.88 

±8 

a 

244.56 

±15.62 

a 

(Appearance)of gland of 

Zeis’s from the  basement 

membrane  

579.48 

±46.96 

a 

573.53 

±33.24 

a 

595.12 

±38.93 

a 

594.26 

±13.79 

a 

(Disappearance)  of gland 

of Zeis’s from the 

basement membrane  

. 

Different letters (a , b) on horizontal referred to a  significant P ≤0.05. 

MC= Medial Canthus, LC =Lateral Canthus 

UE= Upper Eyelid, LE=Lower Eyelid 

 

Modified apocrine sweat gland of moll; ciliary gland; that consist of two portions 

secretary parts and duct system, the height of secretary parts lined with flattened 

cuboidal to tall columnar depending on the secretary status or activity of the cells. 

Many of the latter cells formed an apical protrusion indicating an apocrine secretary 

mechanism toward the glandular lumen. This secretary material appeared as irregular 

granular mass, which were most common, or spherical drops spread between the 

granular masses. Myoepthelial cells located basally to the secretary unit (Fig 5). The 

duct of these gland empty near the hair follicle of the eye lashes. The dimension of 

these glands being smaller in lower eyelid, upper eyelid areas but became larger in 

medial canthus, lateral canthus areas progressively. These glands began nearly the 

basement membrane in lateral eyelids, lateral canthus, medial canthus, upper eyelids 

areas respectively, while extended far distance in medial canthus, upper eyelids, 

lateral canthus then lower eyelids (Table 3). 
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Table (3):  Different  measurements of glands of Moll eyelids of native cattle (ox). 

Micrometer (µm) 

LE UE LC MC                                      Areas  

 

Parameters (µm) 

156.4 

±12.25 

b 

189.38      

±13.01 

b,c 

244.19 

± 16.86 

a,c 

252.01 

±31.6 

a 

 

Cross section 
Dimension 

 

 

 

 

 

 

108.05 

±9.61 

a 

133.38 

±14.03 

a 

157.89 

±18.37 

a 

142.25 

±15.99 

a 

             

Longitudinal 

section 

682.76 

±15.1 

a 

848.71 

±84.52 

b 

657.86 

±28.6 

a 

659.63 

±37.01 

a 

 (Appearance) of gland of 

Moll from the  basement 

membrane 

832.72 

±16.09 

a 

963.30 

±77.30 

a 

941.01 

±28.83 

a 

1006.05 

±36.95 

a 

 (Disappearance) of gland of 

Moll from the basement 

membrane  

. 

Different letters (a, b, c) on horizontal referred to a significant P ≤ 0.005. 

MC= Medial Canthus, LC=Lateral Canthus, UE =Upper Eyelid , LE =Lower Eyelid 

 

 

There  are   another type of gland     ;  Tarsal gland;    meibomian gland  are modified  

multilobular sebaceous gland embedded in the tarsal plate ,  with central duct lined  

with  keratinized epithelium extending throughout the meibomian gland , measured 

about ( 1650.7± 84µm ) in the upper eye lids ( 1600.8±45 µm  )  in the lower eye lids  

(1180.6±27 µm ) in   the medial canthus while in lateral canthus measured 

(1186.3±33µm  ) .  They do not communicate with the hair follicle of the eyelashes, 

these duct varied in extension being shallow in medial canthus, lateral canthus, deep 

in lower eyelids and very deep in upper eyelids Fig (6). Tarsal gland are better 

developed in upper eyelid area then other studied areas their dimension 5796 x 

2346µm ,the  gland is very near the surface of the skin specially in the upper and 

lower eye lid   while,  fare distance from the surface of the skin in the medial and 

lateral canthus of the eye (Table4)  , Fig (7). 
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Table (4):  Different  measurements of Tarsal glands of eyelids of native cattle (ox). 

Micrometer (µm) 

LE UE LC MC                            Areas  

Parameter (mµ)  

3100.71 

±119.12 

c 

4986.15 

±83 .87 

b 

2642.33 

±63.67 

a 

2706.17 

±65.24 

a 

Dimension: 

   Longitudinal section 

2142.46 

±129.58 

c 

2757.70 

±26.24 

b 

2060.01 

±58.52 

a,c 

1896.44 

±45.82 

a 

        Cross section 

432.74 

±15.05 

a 

296.43 

±19.06 

b 

466.35 

±11.65 

a 

453.42 

±13.47 

a 

(Appearance)  of Tarsal  

gland  from the 

basement membrane 

3462.20 

±159 .73 

b 

3067.75 

±108.37 

a 

2739.4 

±101.20 

a 

2769.75 ± 

65.24 

a 

(Disappearance)  of 

Tarsal gland from the 

basement membrane  

. 

Different letters (a, b, c) on horizontal referred to a  significant  P ≤0.05. 

MC = Medial Canthus, LC= Lateral Canthus 

UE = Upper Eyelid, LE= Lower Eyelid 

 

 

 

Histochemistry 

Many structure like Tarsal gland  ,gland  of Moll, gland of Zeis, ground substance of 

eye lids and goblet cell in conjunctiva reveled positive reaction for PAS and negative 

reaction for Best carmine this assure  the presence of glycoprotein  .  Alcian blue 

technique pH 1 reveled negative reaction in all previously structures so this reveled 

absent of sulphated glycoprotein. Alcian blue  pH 2.5 after methylation and 

sapofication reveled  a moderate reaction in ground substance , basement membrane 

of cell lined tarsal  gland, gland of moll and glassy membrane of eyelashes follicle  

while reaction was strong in goblet cells conjunctiva this assure  the presence 

different amount of carboxylated glycoprotein. The technique PAS-D-Alcian blue pH 

2.5  reveled  a moderate reaction in the basal part of some cells  of Tarsal gland  , duct 

of the same gland, cortex of hair shaft of eyelashes , while the reaction was strong in 

goblet cells conjunctiva  this reveled the  presence of alternative concentration of  

neutral glycoprotein Fig (8 , 9 )  . No reaction reveled when using toludine blue so 

this revealed absence of carboxylated or sulphated glycosaminoglycans. 
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DISCUSSION

Thickness of epidermis of skin eyelids of ox varied in studied areas , the epidermis of 

lower eyelids is thick compared with other areas, conclusion more wavy basement 

membrane , so this increase surface area that assist nutrition  , the same results found 

in the skin of black goat (10) . The presence of melanocyte granule in stratum basale 

and hair follicle give color to eyelid skin and hair. Prescience orbicularis muscle with 

Müller muscle  within tarsal plate that  consist of large amount of collagen fibers and 

moderate amount of  elastic fiber  , the same  finding appear in the eyelids of 
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human(11)  that recorded  these structures  support eye lid traction , reinforcement 

structure and neutral barrier for the upper eyelid from conjunctivitis  . (12) Referred 

that the superior tarsus is a plate of tissue that stiffens the upper eyelid of human gives 

it support and determines its form. The eyelashes different in extension, its taller in 

upper eyelids of ox then other area, no investigators reported that, but the prescience 

of long eyelashes give protection for the eyes. The eyelashes arranged in double or 

triple rows, the same finding were be reported in mammals (3, 4). The present study 

revealed that the eyelashes devoid from arrector pili muscle, the same results reported 

in the eyelids of human (13).  Marked differences in cell height and the formation of 

tall cell protrusion in gland of moll, represent typical feature of an apocrine secretary 

cell (sweat gland) the same finding was be reported in skin of cow with (14) and 

human eyelids (15).  (15) Referred that the presence of sweat gland with different 

epithelial types in same section suggest that the glands are either not in the same stage 

of secretion or that they may not be all activated at the same time .   (16) Suggest that 

gland of moll play an important role in immune defense against bacteria and other 

pathogens in eyelid shaft and on the other ocular surface. The meibomian gland   

(Tarsal gland) of the local ox   in the upper eyelid are larger and near the epidermis 

compared with other studied areas.  The same result was observed in Philippine 

buffalo (17) that recorded these glands were better developed in upper eyelids than 

lower eyelids .  Tarsal  gland   better  developed  in upper eyelid of  ox  than other 

studied area ,   its diameter more than   5.79 x 2.34 mm  ,  (4 )  were reported that  

volume of sebaceous gland ( 0.2- 2) mm  in mammals  and these glands have many 

function ,  like diminished microbes that   enter  skin ,  decrease loss of water   ,  

sebum contain vit D  so the skin  and  hair  remain smooth  and pliable ,    while (3)  

reported   that the secretion of  these glands produced  the  oily tear film  that  retarded  

evaporation  . The previous factors assure that tarsal gland in upper eyelids more 

active in previous function than other studied areas. Gland of Zeis accompanied with 

eyelashes follicle, which appear and disappear in lateral canthus areas compared with 

another studied areas, the present of these gland assist the function of tarsal gland. 

The percentage of goblet cells was  high specially in internal part of  conjunctiva ,   

(2) was reported that  the inner most layer of tear film produced by goblet cells of the 

conjunctival epithelium and lead to adherence of the precorneal film to the corneal 

surface  . Histochemistry results revealed the presence many types of carbohydrate in 

the eyelids of ox, like neutral and carboxylated glycoproteins in the goblet cells of 
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conjunctiva. Carboxylated glycoprotein also found in the ground substance of the 

eyelids, in the basement membrane of the acini of tarsal gland   and in the acini of 

gland of  moll . There    were  a moderate  amount  of  neutral  glycoprotein  in some 

acini  of  tarsal gland and duct of  the gland  ,  while the reaction  was weak in apical 

cell of gland of moll  in  all studied areas  in eyelids of ox   . (15)
    

reported  when he  

studied gland of moll in eyelids of human was  positive reaction with alcian blue  that   

observed on  the secretary  epithelium  of gland of  moll  ,  they  suggest considerable 

capacity of transepithelial ion and fluid transport , while (18)  referred that gland of 

moll of human  detected moderate amount of Carboxylated glycoprotein this complex 

contain  material  eliminate pathomicroorganis .  The histochemical techniques 

revealed no reaction for glycogen, sulphated glycoprotein, carboxylated and sulphated 

glycosaminoglycans in all studied area of eyelids of local ox, no reports referred to 

these results  . So the differentiation between the present results  with others reports 

could be due  to used of different fixation, staining purity and histochemical technique 

for manufacturing   histological slides . 
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      ذكور الأبقار المحليةللجفون في دراسة نسيجية ونسيجية كيميائية 

١ٔضن صبحٟ احّذ 

اٌؼشاق , اٌّٛصً . خاِؼت اٌّٛصً , و١ٍت اٌطب ٌب١طشٞ , فشع اٌخشش٠ح 

الخلاصة 

ٚاٌىشف  (اٌث١شاْ )         حٙذف اٌذساست اٌحا١ٌت اٌخؼشف ػٍٝ اٌخشاو١ب اٌّخٛاخذة فٟ خٍذ أخفاْ الأبماس اٌّح١ٍت  

ػٓ أٔٛاع اٌىاسب١٘ٛذساث ٚحٛص٠ؼٙا ضّٓ اٌخشاو١ب اٌّخخٍفت ٌٍدفٓ ِٚماسٔٗ ٔخائح اٌذساست ِغ ٔخائح دساساث 

اسخخذَ ٌٍذساسخ١ٓ إٌس١د١ت ٚإٌس١د١ت اٌى١ّ١ائ١ت  خّسٗ أصٚاج ِٓ أخفاْ .ِّاثٍٗ لأٔٛاع أخشٜ ِٓ اٌّدخشاث 

اخز ِٓ وً خفٓ أسبؼٗ ِٕاطك ٟٚ٘ ِٕطمٗ اٌدفٓ اٌؼٍٛٞ , ِٕطمٗ اٌدفٓ اٌسفٍٟ , ِٕطمٗ . ث١شاْ باٌغٗ س١ٍّت

حبطٓ أخفاْ خ١ّغ إٌّاطك اٌّذسٚست ِٓ اٌذاخً باٌٍّخحّٗ . صا٠ٚت اٌؼ١ٓ الأس١ٗ ِٕٚطمٗ صا٠ٚت اٌؼ١ٓ اٌٛحش١ت 

ٌٛحع ص٠ادة ِؼ٠ٕٛت فٟ سّه اٌبششة . ٚاٌخٟ حضُ أػذادا ِٓ اٌخلا٠ا اٌىاس١ت ب١ّٕا ٠غط١ٙا ِٓ اٌخاسج اٌدٍذ

ٔسبت وب١شة ِٓ الأ١ٌاف )حضّٕج أدِت الأخفاْ اٌصف١حت اٌدف١ٕت .  ٚاٌطبمت اٌّخمشٔٗ  ٌّٕاطك اٌدفٓ اٌسفٍٟ

, ٚاحخٛث اٌصف١حت ِماطغ ِخؼذدة ِٓ ػضٍت اٌّحدش اٌذائش٠ت ِغ حضَ ِبؼثشة (اٌغشا٠ٚت ِغ بؼض الأ١ٌاف اٌّشٔت

حبا٠ٕج خش٠باث شؼش اٌشِٛش باِخذاداحٙا ٚألطاس٘ا ٚأخظّج ػٍٝ شىً صفٛف ثٕائ١ت أٚ ثلاث١ت . ِٓ ػضٍت ٌِٛش
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حٛاخذث  أٔٛاع ِخؼذدة ِٓ اٌغذد اٌّشافمت ٌدش٠باث شؼش اٌشِٛش .  ِٓ اٌؼضٍت اٌّمفت ٌٍشؼش ثٚخٍج حٍه اٌدش٠با

, ح١ث أظٙشث فشٚلاث ِؼ٠ٕٛت ب١ٓ  إٌّاطك اٌّذسٚست ِماسٔت ِغ  (غذد ص١ّ٘ت صغ١شة )ِٕٙا غذد ص١٠س 

ٟٚ٘ غذد ػشل١ت راث إفشاص لّٟ  ٚاٌخٟ  (غذد ِٛي )ِٕاطك الأخفاْ اٌسف١ٍت ٌٛحع  حٛاخذ ٔٛع ثاْ ِٓ اٌغذد 

أظٙشث فشٚلاث ِؼ٠ٕٛت فٟ أبؼاد٘ا ِاب١ٓ إٌّاطك اٌّذسٚست , فىأج حٍه اٌغذد لش٠بت ِٓ اٌغشاء اٌماػذٞ 

ٚاضحت  (غذد ص١ّ٘ت ِفصصت ِحٛسٖ ) أخش ِٓ اٌغذد ٟٚ٘  اٌغذد اٌدف١ٕت عحٛاخذ ٔٛ. ٌّٕاطك الأخفاْ اٌؼ٠ٍٛت 

اٌّؼاٌُ ٚلش٠بت ِٓ سطح اٌدٍذ خاصت فٟ ِٕاطك الأخفاْ اٌؼ٠ٍٛت, حفشؽ ِحخ٠ٛاحٙا ػٍٝ سطح اٌدٍذ ِٓ خلاي لٕاة 

. ِبطٕت بخلا٠ا ظٙاس٠ت حششف١ت ِطبمت غ١ش ِخمشٔٗ  , حبا٠ٕج فٟ اِخذاداحٙا اػخّادا ػٍٝ حطٛس اٌغذد اٌدف١ٕت 

أظٙشث اٌذساست إٌس١د١ت اٌى١ّ١ائ١ت حٛاخذ و١ّاث ِخٛسطت ِٓ اٌبشٚح١ٕاث اٌسىش٠ت اٌىاسبٛوس١ٍ١ت فٟ اٌّادة 

 االأسض١ت ٌلأخفاْ ٚخش٠باث اٌشِٛش ٚفٟ اٌغذد اٌدف١ٕت ٚغذد ِٛي , ب١ّٕا أظٙشث اٌخلا٠ا اٌىاس١ت احخٛائٗ

ٌُ ٠لاحع حٛاخذ اٌىلا٠ىٛخ١ٓ ٚاٌبشٚح١ٕاث . حشاو١ض وب١شة ِٓ اٌبشٚح١ٕاث اٌسىش٠ت اٌىاسبٛوس١ٍ١ت ٚاٌّخؼادٌت

 .اٌسىش٠ت اٌىبش٠خاح١خ١ت ٚاٌسىش٠ذاث اٌسىش٠ت بٕٛػ١ٙا فٟ خ١ّغ إٌّاطك اٌّذسٚست
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