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1. Introduction
The eye, the organ of sight, and the primary component 
of the optical apparatus is the subject intensely studied 
in mammals. Besides primarily catching the light and 
fulfilling the visual sense, it is additionally the sensory organ 
containing biological rhythms and neurophysiological 
activities and transmitting nonvisual light information 
to the brain [1] The visual sense consists of bulbus oculi, 
nervus opticus, and organa oculi accessoria sections [2]. 
To evaluate disease pathophysiology, and as well as to 
perceive specific therapeutic approaches, a histological 
comprehension for the eye layers is necessary. Among the 
external structures of the eye, there are eyelashes, eyelids, 
muscles, accessory glands, and conjunctiva. The internal 
eye structures consist of three layers of tissues arranged 
concentrically. Of those, the sclera and cornea generate 

the outer layers, while the uvea, iris, ciliary body, and 
choroid are the divided and middle vascular layers. The 
retina consisted of nerve tissue forms the innermost layer; 
the rod and cone receptors layer, the membrane limitans 
externa, the outer nuclei layer, the outer plexiform, the 
inner nuclei layer, the inner plexiform, the ganglion cells 
layer, the nerve fibers layer and the membrane limitans 
interna layer [3,4]. Histologically, the lacrimal glands 
contain acini, composed of ranked myoepithelial cells 
with lightly stained secretory granules and large serous 
cells surrounded by rare and vascular stroma [5]. The 
front side of the bulbus oculi is called the pollus anterior, 
and the backside is called the pollus posterior. While 
the axis bonding these two sections is called axis bulbi 
externus (axis opticus), the axis connecting these two 
sections from the inside is called axis bulbi internus [6,7]. 
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The morphological and morphometric features of bulbus 
oculi vary among species and breeds. When the domestic 
mammals are compared to their body sizes, the largest 
bulbus oculi is present in cats followed by dogs, horses, 
and cattle, respectively [7]. Morkaraman sheep is one of 
the domestic breeds raised in the Eastern Anatolia region. 
It is especially raised in Erzurum, Kars, Ağrı and Van 
provinces. However, the Norduz sheep breed, which is one 
of the most significant genetic resources of Turkey, is solely 
raised in the Gürpınar district of Van province [8].

This study was conducted with the aim of contributing 
to the branches of science working on animal human 
experimental models in the field of clinical studies and 
ophthalmology by presenting anatomical, morphometric 
and histological data about the eye.

2. Materials and methods
2.1 Ethical approval
For the study, the research certificate was granted by 
Kafkas University Animal Experiments Local Ethics 
Committee (KAU-HADYEK) with the approval of the 
decision (Decision No: 2021/086).
2.2 Animals
A total of 28 pairs of bulbus oculi taken from adults (n = 7 
males and n = 7 females), Morkaraman and (n = 7 males 
and n = 7 females), Norduz sheep were analyzed in this 
study. 
2.3 Anatomical examination
The bulbus oculi in the skulls were dissected from the orbit 
and removed. The morphometric data such as distance 
between endpoints of the dissected bulbus oculi in 
temporal, nasal, and dorsal directions, the length between 
endpoints of the pupil in dorsal and ventral directions, 
and as well as in temporal and nasal directions, height and 

width of lacrimal gland (LGH, LGW) were measured with 
a digital caliper (Figures 1 and 2). 
2.4 Histological examination
After macroanatomical and morphometric measurements, 
procedures for histological analyses were performed. 
The eye tissues of Norduz (4F/4M) and Morkaraman 
(4F/4M) sheep were fixed in 10% formaldehyde solution 
for histological analyses. Then, the tissues were blocked by 
paraffin via passing them through the routine histological 
tissue follow-up (70%–80%–90%–100% × 3 alcohol 
series and Xylol × 3) solutions. Dissections in 6-µm 
thickness were made from the blocks. To evaluate the 
tissues histologically, the tissue sections were stained with 
Crossmann’s modified triple staining technique (triple 
staining). The sections were examined under a BX 51 light 
microscope (Olympus, Japan). 
2.5 Statistical analysis
For statistical analysis, the mean values   and standard 
deviations of the acquired data and the correlation 
coefficients among these characters were evaluated by the 
SPSS 22 program. The data were subjected to independent-
samples t test, using the SPSS

22.0 software package. A p-value of <0.05 was 
considered statistically significant.

The bulbus oculi pictures provided in the study 
were photographed using a Canon digital camera. The 
Nomina Anatomica Veterinaria [9] was considered for the 
nomenclatures used.

3. Results
3.1 Morphometric results
Regarding the eyes of sheep, all measured parameters are 
given in Table.  The dorso-ventral diameter of bulbus oculi 
(BDV) was measured as an average of 25 ± 0.95 and 26.67 
± 3.19 mm in female and male Norduz sheep, respectively. 

Figure 1. (A): Axial length/diameter (a): Length from pole anterior to pole posterior, (B): Measuring points of findings from Bulbus 
oculi: Medio-lateral (CML) diameter (a): The length between the temporal and nasal endpoints of the cornea, dorso-ventral (CDV) 
diameter, (b): The length between the dorsal end of the cornea and the ventral end of the cornea, medio-lateral (BML) diameter, (c): 
The length between the temporal and nasal endpoints of the bulbus oculi, dorso-ventral (BDV) diameter, (d): Length between the tip 
of the bulbus oculi in the dorsal direction and the end points in the ventral direction, (C): Measurement points taken from the pupil; 
dorso-ventral (PDV) diameter (a): Length between the tip of the pupil in the dorsal direction and the end points in the ventral direction, 
Medio-lateral (PML) diameter, (b):  Length between the temporal and nasal endpoints of the pupil.
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Similarly, the BDV diameter in Morkaraman sheep was 
measured as 26.19 ± 1.04 mm in females and 26.41 ± 0.92 
mm in males (Figure 1). The length of lacrimal gland (LGH) 
(Figure 2A) was measured as an average of 24.15 ± 2.58 
mm in female and 22.29 ± 0.96 mm in male Norduz sheep, 
respectively. This parameter in Morkaraman sheep was 
measured as 25.57 ± 1.44 mm in females and 23.88 ± 1.44 
in males. As a result of analysis between genders in Norduz 
sheep, the BDV diameter, CML diameter, PDV diameter 
and LDVÇ diameter of lens were identified statistically 
significant (p < 0.05). However, the results of the gender 
analysis in Morkaraman sheep indicated that none of the 
parameters was statistically significant (p > 0.05).
3.2 Histological results
In the histological analyses of the eye structures of sheep at 
the light microscopic level, the tunica fibrosa bulbi (sclera, 
cornea), tunica vasculosa bulbi (choroid, corpus ciliare, 
iris), and tunica interna bulbi (retina) layers were identified.

In the tunica fibrosa bulbi layer, it was observed that 
the sclera section consisted of condensed and parallel 
collagen thread bundles. The shuttle-shaped fibroblasts, 
few melanocytes, and blood vessels were also identified 
among the collagen filaments (Figures 3A and 3B). 
In the cornea, which is the subsequent section of the 
sclera, the lamina epithelialis, Bowman’s layer, stroma 
(substantia propria), Descemet’s membrane, and lamina 
endothelium layers were distinguished from each other 
(Figures 3C and 3D). In addition, the lamina epithelialis 
was determined to consist of 8 to 9 cell lines. In the 
stroma part of the cornea, lamellar-structured collagen 
and keratoplasty within threads were observed. No 
blood vessels were found in the corneal layer. However, 
structures of the Schlemm’s canal and trabecular 
meshwork (Fontana slits) were identified within the 
stroma of the sclera in the corneo-scleral section (Figures 
4A and 4B).

Figure 2. (A–D): Measuring points of the lacrimal gland and lens: a: The length of lacrimal gland (LGH), b: The weight of lacrimal gland 
(LGW), medio-lateral (LMLÇ) diameter, (B): The length between the temporal and nasal endpoints of the lens, dorso-ventral (LDVÇ) 
diameter, (C): Length between the dorsal end of the lens and the ventral end of the lens, Figure 2D (K) Thickness: The length between 
the anterior and posterior endpoints of the midpoint of the lens.
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Table. Average values   of parameters acquired from bulbus oculi in sheep (a, b, c, and d p < 0.05 Norduz sheep).

Parameters Morkaraman female
sheep (mm)

Morkaraman male 
sheep (mm)

Norduz female
sheep (mm)

Norduz male
sheep (mm)

BDVa diameter 26.19 ± 1.04 26.41 ± 0.92 25 ± 0.95 26.67 ± 3.19
BML diameter 27.84 ± 0.61 28.18 ± 0.38 26.79 ± 0.83 26.86 ± 2.91
Axial diameter 27.18 ± 0.93 27.13 ± 0.87 27.57 ± 2.43 26.30 ± 2.29
Cornea DV diameter 14.73 ± 0.44 14.42 ± 0.48 14.89 ± 0.99 12.43 ± 1.64
Cornea MLb diameter 19.70 ± 0.8 19.82 ± 0.68 20.09 ± 0.25 16.50 ± 2.82
Pupilla DVc diameter 6.07 ± 0.66 5.50 ± 1.32 3.17 ± 0.30 4.45 ± 1.00
Pupilla ML 11.39 ± 0.7 11.50 ± 0.62 10.34 ± 0.45 10.97 ± 0.88
Lens DVd diameter 11.14 ± 0.75 11.59 ± 0.5 5.70 ± 0.37 6.79 ± 1.21
Lens ML diameter 11.40 ± 0.76 11.72 ± 0.79 8.01 ± 0.83 7.76 ± 1.13
Lens Thickness 7.93 ± 0.24 8.42 ± 0.63 5.08 ± 0.87 5.57 ± 0.81
Weight (g) 31 ± 2.34 g 32 ± 2.70 g 20.50 ± 1.71 g 20.50 ± 1.17 g
LGH (mm) 25.57 ± 1.44 23.88 ± 1.44 24.15 ± 2.58 22.29 ± 0.96
LGW (mm) 20.17 ± 1.71 20.69 ± 1.08 19.19 ± 2.13 15.77 ± 0.45

Figure 3. (A): Structure of the sclera in the male Morkaraman sheep eye, (B): Structure of sclera in female Norduz sheep eye, Ch: 
Choroid, BV: Blood vessel, E: Epinerium, Es: Episklera, Lf: Lamina fusca, ON: Optic nerve, S: Sclera, Sp: Substantia propria, Arrows: 
Perinerium of Optic nerve. (C): Structure of Cornea in male Morkaraman sheep eye, (D): Structure of Cornea in female Norduz sheep 
eye, bl: Bowman’s layer, cae: corneal anterior epithelium, cpe: corneal porterior epithelium, dm: Descemet’s membrane, st: stroma, Triple 
staining. 
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In the choroid section of the tunica vasculosa bulbi 
layer, five distinct layers, namely lamina suprachoroidal, 
lamina vasculosa, tapetum fibrosum, lamina capillarum, 
and lamina basalis (Bruch’s membrane), were identified 
in both species. The tapetum fibrosum was observed 
to consist of considerably wide collagen threads and 
contained fibroblasts within (Figures 5A–5D). In both 
species, it was also observed that the choroid structure in 
females was narrower and had more intense pigment cells 
when compared to males.

The corpus ciliare and processus ciliaris structures 
covered with bilayer cubic epithelium were identified 
as located between the iris and choroid (Figures 6A and 
6B). The pigmented epithelial tissue of the iris, which is 
the subsequent section of the corpus ciliare, stroma with 
collagen fibers, nerve plexuses, blood vessels, numerous 
melanocytes, sphincter muscles, and its dilator muscles 
were observed. In Morkaraman sheep, pigment cells in the 
anterior margin layer of the iris were more intense than 
in Norduz sheep. However, pigment cells in Norduz sheep 
were denser in the stroma of the iris, and the muscle layer 
in the stroma was observed to consist of a more straight-
sided muscle layer compared to Morkaraman sheep 
(Figures 6C and 6D).

The pigmented epithelial layer of the retina, which is 
unified by the choroid and formed the tunica interna bulbi 
layer, was identified to consist of 10 different layers, namely 
the rod and cone receptors layer, the membrane limitans 
externa, the outer nuclei layer, the outer plexiform, the 
inner nuclei layer, the inner plexiform, the ganglion cells 
layer, the nerve fibers layer and the membrane limitans 
interna layer (Figures 7A and 7B). The optic nerve 
surrounded by the epineurium and perineurium was also 
identified (Figure 3A). In addition to the eye structure, 
lacrimal gland structure was histologically studied in 

Norduz and Morkaraman sheep. In both species, the 
lacrimal gland was observed to be surrounded by a thin 
collagen tissue dividing it into several large lobes. Several 
adipocytes and blood vessels were identified within this 
collagen tissue. The lacrimal gland was also specified to be 
in a seromucous and tubuloacinar structure (Figures 8A 
and 8B).

4. Discussion
In this study, the bulbus oculi of sheep were evaluated 
anatomically and histologically. There were similar studies 
in the literature not for the breeds we analyzed, but for 
some other goat, sheep, and buffalo races.

The right medio-lateral diameter of bulbus oculi (BML/
ML) in Sahel goats was stated as 8.12 ± 0.53 mm in males, 
and 8.34 ± 0.36 in females; and the left ML diameter was 
reported as 8.14 ± 0.34 mm and 8.20 ± 0.44 mm in males and 
females, respectively [10]. In addition, the ML diameter of 
bulbus oculi in two other goat breeds was also reported in the 
same research. Accordingly, the right and left ML diameters 
for the West African dwarf goats were 8.16 ± 0.74 mm and 
7.70 ± 0.67 mm in males, and 8.50 mm and 8.47 ± 0.39 mm 
in females, respectively. In Red Sokoto goats; however, the 
right and left ML diameters were measured as 8.07 ± 0.15 
mm and 7.87 ± 0.29 mm in males, and 8.83 ± 0.34 mm and 
8.70 ± 0.31 mm in females, respectively. Among these three 
goat breeds, the DV diameters of bulbus oculi (BDV) were 
also measured and reported as follows; the right and left DV 
diameters for the Sahel goats were 7.17 ± 0.46 mm and 7.09 
± 0.37 mm in males, and 7.21 ± 0.49 and 7.13 ± 0.52 mm in 
females; for the West African dwarf goats, 6.82 ± 0.70 mm 
and 6.88 ± 0.87 mm in males, and 7.43 ± 0.35 mm and 7.39 
± 0.27 mm in females; and for the Red Sokoto goats, 6.97 ± 
0.19 mm and 7.17 ± 0.03 mm in males, and  7.70 ± 0.34 mm 
and 7.53 ± 0.21 mm in females, respectively [10]. 

Figure 4. Corneoscleral section in the sheep eye, (A): Female Morkaraman, (B): Male Norduz. ace: anterior chamber of the eye, C: 
Cornea, Cc: Ciliary body, cp: Ciliary processes, dm: Descemet’s membrane, I: Iris, pce: posterior chamber of the eye, S: Sclera, schc: 
Schlemm’s canal, Triple staining.
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In a study conducted on Awassi sheep, the right and 
left DV diameters of the bulbus oculi was reported as 25.95 
± 0.49 mm and 26.56 ± 0.53 mm in males, and 29.33 ± 
0.44 mm and 28.38 ± 0.46 mm in females, respectively. 
Consequently, the right and left ML diameters in male 
Awassi sheep were also measured as 28.11 ± 0.42 mm and 
27.50 ± 0.39 mm, respectively [7]. In another research 
conducted on buffaloes (Bubalus bubalus), it was reported 
that the ML diameter of the bulbus oculi was measured as 
35.10 ± 0.38 mm, and the DV diameter as 34.3 ± 042 mm 
[11]. Our study also reports that the DV diameters of the 
bulbus oculi in Morkaraman sheep were identified as 26.19 
± 1.04 mm in females and 26.41 ± 0.92 mm in males; and 
the right and left diameters were measured as 25 ± 0.95 
mm and 26.67 ± 3.19 mm in Norduz sheep, respectively.

The ML diameter of the cornea (CML) in Barbary 
sheep (Ammotragus lervia) was reported as 25.05 ± 2.18 
mm and the DV diameter (CDV) as 17.95 ± 1.68 mm [12]. 
In Awassi sheep; however, the right and left ML diameters 

of the cornea were stated as 21.99 ± 0.30 mm and 21.98 ± 
0.32 mm in males, and 24.09 ± 0.38 mm and 24.09 ± 0.40 
mm in females, respectively. In the same study, the right 
and left DV diameters of the cornea were determined as 
17.08 ± 0.26 mm and 16.87 ± 0.38 mm in males, and 17.88 
± 0.43 mm and 18.66 ± 0.40 mm in females, respectively. 
In Morkaraman and Norduz sheep, the ML diameter of the 
cornea was also identified as 20.09 ± 0.25 and 16.50 ± 2.82 
mm in males, and 19.70 ± 0.80 mm and 19.82 ± 0.68 mm 
in females, respectively.

Fornazari et al. [12] reported the thickness of the lens 
as 9.4 ± 0.33 mm in their study conducted on Barbary 
sheep (Ammotragus lervia). Verma et al. [11] reported 
the thickness of the lens in buffalo (Bubalus bubalus) as 
8.67 ± 0.15 mm. Demircioğlu et al. [7] reported that the 
right and left average lens thickness of Awassi sheep was 
defined as 8.87 ± 0.21 mm and 19.28 ± 0.16 mm in males, 
and 10.08 ± 0.14 mm and 10.36 ± 0.16 mm in females, 
respectively. In our study, the average lens thickness 

Figure 5. Structure of the Choroid in the sheep eye, (A): Male Morkaraman sheep, (B): Female Morkaraman sheep, (C): Male Norduz 
sheep, (D): Female Norduz sheep, Ch: Choroid, BV: Blood vessel, R: Retina, T: Tapetum fibrosum, arrows: Retinal pigment epithelium, 
Triple staining.
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Figure 6.  Structure of the Corpus ciliare, ciliary processes and iris in the male Morkaraman (A,C) and female Norduz (B,D) sheep 
eye, BV: Blood vessel, Cc: Corpus ciliare, cp: ciliary processes, I: Iris, n: nerve, pli: pigmented layer of the iris, sm: sphincter muscles, st: 
stroma of the iris, Triple staining. 

Figure 7. Characterization of the structure of the retina in the sheep eye, (A): Male Morkaraman sheep, (B): Female Morkaraman sheep, 
Ch: Choroid, 1: pigmented layer of the iris, 2: rod and cone receptors layer, 3: membrane limitans externa, 4: outer nuclei layer, 5:  outer 
plexiform, 6: inner nuclei layer, 7: inner plexiform, 8: ganglion cells layer, 9: nerve fibers layer, 10: membrane limitans interna layer, 
Triple staining.
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in Norduz sheep was measured as 5.57 ± 0.81 mm in 
males and 5.08 ± 0.87 mm in females. However, the lens 
thickness in Morkaraman sheep was measured as 8.42 ± 
0.63 mm in males and 7.93 ± 0.27 mm in females. Abuagla 
et al. [13] reported the diameter of the camel pupils as 2.04 
± 0.21 cm on the right and 2.08 ± 0.23 cm on the left. The 
right and left DV diameters of the pupil in Awassi sheep 
were identified as 6.75 ± 0.28 mm and 7.38 ± 0.33 mm in 
males, and 7.49 ± 0.28 mm and 7.69 ± 0.24 mm in females, 
respectively. In addition, the right and left ML diameters 
of the pupil in Awassi sheep were determined as 11.88 ± 
0.29 mm and 11.83 ± 0.35 mm in males, and 13.58 ± 0.24 
mm and 13.71 ± 0.24 mm in females, respectively. In our 
study, the DV and ML diameters of pupil in Norduz sheep 
were measured as 4.45 ± 1.00 mm and 10.97 ± 0.88 mm 
in males, and 3.17 ± 0.3 mm and 10.34 ± 0.45 in females, 
respectively. The same parameters in Morkaraman sheep; 
however, were measured as 5.50 ± 1.32 mm and 11.50 ± 
0.62 mm in males, and 6.07 ± 0.66 mm and 11.39 ± 0.70 
mm in females, respectively.

It was stated that the variation in lens thickness 
among males and females in Awassi sheep was statistically 
significant at the level of p < 0.001. In Norduz sheep, the 
parameters of the dorso-ventral diameter of pupil (PDV), 
ML diameter of cornea (CML), and lens DV diameter 
(LDV) were also identified statistically significant at the 
level of p < 0.005**.

The tunica fibrosa bulbi is the outer section and is the 
fibrous layer of the eye consisted of the sclera and cornea 
[14]. The sclera is a thick white membrane shaping the 
eyeball and the ocular structures located in the eye socket. 
The sclera consists of tight collagen tissue in mammals, 
and cartilage or bone tissue may also involve in the sclera 
structure in other vertebrates [15,16]. In our histological 
analyses, the eye sclera of Morkaraman and Norduz sheep 
was observed to consist of three layers, and this layer was 

composed of massive collagen threads and contained 
melanocytes as occurred in other mammals [17,18]. 
Alternatively, smooth muscle cell bundles in the sclera 
layer in the eyes of cattle, buffalos, donkeys, and goats were 
reported [19]. In our study, muscle cell bundles were also 
identified in the episclera layer of the sheep eye sclera.

In their study, Greene et al. [20] stated that the sheep 
cornea contained lamina epithelialis consisting of various 
cell layers, a thin Bowman’s layer, a wide stroma layer, 
and a Descemet’s membrane. Researchers carrying out 
the cornea of   domestic animals and laboratory pets in 
previous studies speculated that the Bowman’s layer is not 
present in all species, though they may be present only in 
primates [21]. The latter studies; however, reported that the 
Bowman’s layer was present in various mammalian species 
such as pigs [22], cattle [23], deer [24], bears [25], sheep 
[20,26], and dogs [27]. In parallel with Greene et al. [20], 
this study also stated that the eye cornea of   Norduz and 
Morkaraman sheep consisted of a well-placed epithelial 
layer, a thin Bowman’s layer, a stroma with wide collagen 
threads, and a Descemet’s membrane. Studies in domestic 
animals demonstrated that the epithelial layer of the cornea 
contained varying numbers of cell rows in species [28,29]. 
It was reported that the sheep eye cornea has an epithelial 
layer with 8 to 9 rows of cells. Moreover, our study further 
determined the Schlemm’s canal and trabecular meshwork 
(Fontana tomies) structures in the cornea-scleral area.

In most mammals and domestic animals, the choroid 
is divided into five layers: suprachoroidal, vascular layer, 
tapetal region, capillary layer, and basal layer (Bruch’s 
membrane) [30–32]. In their study, Ollivier et al. [33] 
stated that there was no tapetum lucidum in primates, red 
kangaroos, pigs, birds, and squirrels. In the same research; 
however, they reported that there was a tapetum lucidum 
in fishes, reptiles, crocodiles, bats, cats, dogs, ferrets, 
cows, sheep, goats, and lemurs. Since the retinal pigment 

Figure 8. Lacrimal gland structure in the Morkaraman (A) and Norduz sheep (B), a: acini, bv: blood vessel, c: capsule, ed: excretory 
duct, L: lobes, tu: tubules, Triple staining.



DALGA et al. / Turk J Vet Anim Sci

344

epithelium has a complete pigmentation in Thyronomys 
swinderianus rats [34], and Cricetomys gambianus mice 
[35], authors speculated that there was no tapetum lucidum 
in these species. In sheep, the tapetum is comprised of a 
collagen fiber layer and contains fibroblasts locally. While 
melanocytes are located densely in nontapetal areas in the 
choroid structure, they are absent on the tapetum fibrosum 
[36]. We determined in this study that the tapetum fibrosum 
area of the choroid, which has a considerable amount of 
blood vessels and melanocytes in sheep, consisted of larger 
collagen thread bundles. Moreover, it contained fibroblasts 
locally; however, it had no melanocytes.

We stated in our study that the corpus ciliare and 
processus ciliaris epithelial layer consisted of two layers; 
nonpigmented in the upper part and pigmented in the 
inner part, similar to the camel [37] and Sulawesi bears 
[18]. Blood vessels, nerve plexuses, and pigmented cells 
were observed abundantly within the dense collagen 
tissues of the stroma of the corpus ciliare. However, there 
were numerous capillaries and wide cells in the loose 
collagen tissue of the processus ciliaris. We also specified 
that the pigmented posterior epithelial surface of the iris, 
anterior epithelial surface with a simple epithelial row, and 
a stroma containing a considerable amount of melanocytes, 
fibroblasts, small blood vessels, nerve fibers, sphincter, and 
dilator muscles in collagen filaments were similar with 
several studies reported for other species [18,31,37,38].

Retina has been the research subject studied intensively 
in various species in terms of its primary significance in 
the sense of sight and enabling creatures to react with 
their environment [39,40,41]. Histologically, the retina 
consisted of 10 layers, as it was reported in camels [42], 
horses [43], and bears [25] species.

We determined in our study that the lacrimal gland is 
composed of serous, mucous, and seromucous glands in 
tubulo-acinar structure, and it contains pouring channels 
and blood vessels. We also observed that a thin collagen 
tissue surrounded the gland, and that tissue divided the 
gland into several lobes. It was further specified that the 

anatomical and histological structure of the lacrimal gland 
studied in humans and some other mammals were almost 
similar and composed of tubulo-acinar units [44,45]. 
Abbasi et al. (2014) reported that the glands in Lori’s sheep 
were serous, mucous, and serous-mucous. In addition, 
Paszta et al. (2021) reported that the lacrimal gland was 
serous-mucous in dogs.

In the literature reviews, there are some studies 
conducted on bulbus oculi of domestic and wild 
animals. However, we have not encountered any research 
performed comparatively on anatomical and histological 
parameters, as we carried out in our study. Having detailed 
information on the type-specific characteristics of this 
anatomical, morphometric and histological researches on 
sheep eyes is vital for clinical studies. It is envisaged that 
the data obtained as a result of the study will contribute to 
those science branches which work on animal and human 
experimental models in the field of ophthalmology.
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