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ABSTRACT 

           Ten eyes (5 right + 5 left ) of five healthy one humped camels  (3 male +2 

females) aged between (8-12) years old, brought from Shulla slaughter house at 

Baghdad  governorate -Iraq. The study showed that the ciliary body located at the 

base of iris inside the eye ball (Topographically at limbus) in histological section of 

eye ball appeared as triangular area.The microscopical examination observed the ora 

ciliaris retinae ( line of ending Retinae and choroid ) this site represent limits and 

indicate the area of gradually changed choroid to ciliary body, which posses (111-

115) ciliary prosses act as site of zonulary ligament attachment. That important in 

modification of eye lens during vision.                                                                            

             

INTRODUCTION 

             The ciliary body represent the continuation of the retina to the choroid 

(1,2,3).The ciliary body play a big role in the aqueous production. Ciliary body had 

numerous uniform ridges which are called ciliary process that represent a ring-like 

projections which anchored the zonular ligament (2,5).The structure of ciliary body 

naturally has some affinity with the choroid and its outermost part, next to the sclera, 

is called the lamina fusca which contains the ciliary muscles. These muscles are 

encircle the eye within the ciliary body (6). The ciliary processes are mainly 

composed of veins continuous with vein in vascular tunica (7,8).The number of ciliary 

processes are irregular and unequal in size, numbering about 100 in horse. There are 

90 to 110 large ciliary processes each from 3-5 mm long and varying in widths with 

smaller processes between them in ox (1,4). There are approximately 79 main ciliary 

processes in sheep, and there are approximately 90 main ciliary processes in goat (1). 

The canal of schlemm lies in the stroma of sclera near the posterior surface, and the 

trabecular system describes the meshwork of fibrous tissue which connects the 

filtration angle with the canal, but not all domestic animals possess a canal of 

schlemm (8,9). In bovine there is definitely scleral venous plexus. This is not as 

extensive as in some other animals, and one large blood vessels close to the very fine 
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trabeculus appears to have the characteristic of a true canal of schlemm 

(10,11,12).The aims of the present research is to provide histological description of 

ciliary body . Ciliary process, and schlemm canal in one humped camel (Camelus 

dromedarius).                                                                                                                   

                           

MATERIALS AND METHODS 

           Ten eyes (5 right & 5 left eye) of fife healthy one humped camel (3male , 

2female) brought from the slaughter house of shulla, Baghdad  governorate ,Iraq. The 

camel aged between (8-12) years old . The eyes were sinked in 8% paraformaldehyde 

solution for 72 hours . Routine histological technique were performed by washing the 

specimens , dehydration by subsequent processes of upgrading alcohol 

50%,60%,70%,80%,90%,100% ,then clearing in zyline followed by infiltration in 

melted paraffin 58C then embedded and blocked all specimens in paraffin and 

sectioned by routary microtome in to 5-7 µ in thickness . These sections subjective for 

staining technique according to luna (12) by using the following stain :  

1-Harris Heamatxyline and Eosine for general histological investigation     

2-PAS (periodic acid schiff reagent). For basement membrane and         

mucopolysachrid and glycoprotines .  

3-Masson,s Trichrome stain  . For collagen and smooth muscle.        

RESULTS 

            The study revealed that the ciliary body located at the base of iris inside the 

eye ball and appeared as triangular area in histological sections of whole eye ball 

(fig.1). The histological sections showed the ora ciliaris retinae ( line of attachment of 

Retinae to the choroid ) which represent the ciliary body limits and indicate the area 

of transition choroid to ciliary body . (fig.2). The ciliary process appeared as 

numerous projections with different size which is long or small process and brightness 

so the pigmentation of these ridges is usually lighter than in the trouphs. But smaller 

process which are set within the trough are darker .(fig.3). It is on these ciliary process 

that the fine suspensory or zonular ligaments which hold the crystalline lens have their 

attachment with lens capsule. The number of ciliary body in camel is between ( 111-

115) in number.The ciliary body in the eye of camel comprise of two zone, the first 

one is anterior zone (pars picata) which is broad and narrow than posterior zone (pars 

plana) (fig.4). Each ciliary process possesses a central core of stroma and blood 

vessels covered by double layer epithelium. This epithelium consists of an inner 

pigmented layer and an outer non pigmented layer, which highly attached together 

and form the blood-aqueous barrier essential for a clear medium to transmit light 
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during vision. Also these ciliary processe composed from ciliary muscles and 

melanocytes. The sections showed the canal of schlemm which represents the angular 

aqueous sinus. The canal continuous with vortex venous system posteriorly and 

subconjunctival venous system anteriorly.The canal of schlemm play a big role in 

drainage of aqueous humor.(fig.4). The angular aqueous plexus very clear in the 

histological sections specially in the  iridocorneal angle (fig.5).  

                                                                    

 

Fig. 1: Sagital Section of the eye of adult camel showing : A. anterior chamber   

B.fenestrated vein   C.venous sinus    D. pectinate  ligament.   E.venous plexus.   

Massons Trichrome stain (40X). 
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Fig.2: Sagital Section of the eye of adult camel showing: 

A. pigmented epithelium    B.venous plexus    C. fenestrated vein. 

Massons Trichrome stain (40X). 

 

Fig.3: Sagital Section of the eye of adult camel showing:  A. non pigmented 

epithelium     B. pigmented epithelium     C. venous    sinus. Massons Trichrome 

stain (40X). 
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Fig.4: Sagital Section of the eye of adult camel showing:                                           

     A. non pigmented epithelium   B. pigmented epithelium   C.fenestrate   blood 

vessel    D. schlemm canal . Massons Trichrome stain (40X). 

 

Fig.5: Sagital Section of the eye of adult camel showing: 

A. venous sinus    B.venous plexus    C.schlemm canal    D.zonular ligament 

attachment.  Harris Heamatoxylin&Eosin stain (10X). 

 

A B 
C 

D 

stroma 

A 

B C 

D 



Vol.12,No.2,2013Bas.j.vet.Res.  

233 
 

 
Fig.6:Sagital Section of the eye of adult camel showing: 

A.zonular ligament attachment    B.venous sinus   (40X).   Harris 

eamatoxylin&Eosin 

 

Fig.7: Cross Section of the eye of adult camel showing :   PAS stain(40X) A. 

venous sinus     B.zonular ligament. 
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Fig.8: Sagital Section of the eye of adult camel showing : 

A.ciliary muscle        B.ciliary  process.    PAS  stain (40X) 

                                                      

                                                                  

DISCUSSION  

           The examination of microscopic sections showing that the ciliary body is 

characterized by presence of ciliary process which contain veins that formed venous 

sinus. The ciliary process also possess pigmented and non pigmented simple cuboidal  

epithelium. The outer layer is non pigmented layer and the inner layer is pigmented  . 

These results constant with the result of (6,8) while the (10) who that mentioned the 

inner layer is non pigmented epithelium and consist of cuboidal or columnar cells 

with a basal lamina that separates it from the posterior chamber in other domestic 

animals. The schlemm canal is very clear in its situation in the stroma of angular 

aqueous sinus which represent the continuation of the vortex venous system. These 

results were in agree with the results of (1,7) in other domestic animals. The ciliary 

process of camel (Camelus dromodains) mainly composed of fenestrated veins which 

continuous with these in the choroidal layer of the blood vessels (venous plexus). 

These results share with a results of (6,7). These ciliary processes are irregular and un 

equal in size and its number ranged from (111-115) in number and these results are 

the same as in horse which reported by (1) .The study revealed the central core of 

stroma with venous blood vessels covered by double layers of epithelium.                                                                           
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 دراسة هظهريه نسجية للجسن والنتىء الهذبي في الجول وحيذ السنام

 صلاح دسٍ انًانكٍ,شاكش يذًىد يشهش ,سصاق جاسى 

  ,جايؼت بغذاد و بغذاد , انؼشاق.فشع انخششَخ ,كهُت انطب انبُطشٌ 

 الخلاصة

إَاد( حشاودج أػًاسها  2ركىس + 3َسشي( نخًست جًال ودُذة انسُاو سهًُت ) 5ًًَُ +  5ػششة ػُىٌ )      

انؼشاق . وضذج انذساست آٌ انجسى أنهذبٍ َقغ  -( سُت جهبج يٍ يجضسة انشؼهت فٍ يذافظت بغذاد22-8بٍُ )

انؼٍُ )طىبىغشافُا حذج صبٍ انؼٍُ( وفٍ انًقاطغ انُسُجُت نًقهت انؼٍُ ظهش انجسى بقاػذة انقضدُت داخم يقهت 

أنهذبٍ كًُطقت يثهثت بانفذص حذج انًجهش انضىئٍ. وهزِ انًُطقت حًثم َهاَاث انًشًُت وانشبكُت نهؼٍُ وهزا 

شوصاث هذبُت حخشاوح يٍ انًكاٌ أَضا َذذد وَذنم ػهً انخغُش انخذسَجٍ نهًشًُت إنً انجسى أنهذبٍ وانزٌ ًَخهك ب

 ( كًؼذل وحؼًم كًُاطك اسحباط أوحاس ػذست انؼٍُ انًهًت  فٍ حذىَش انؼذست خلال انشؤَا. 222-225)
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