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ABSTRACT

The eye is one of the most complex and essential sensory
organs, responsible for perceiving environmental stimuli. This
study aimed to histologically examine the eye structure of the
Aleppo (Damascus) goat (Capra hiscus), a breed widely raised
in the Eastern Mediterranean and Southeastern Anatolia
regions for milk and meat production. Twenty eyeballs
(bulbus oculi) were collected from 10 adult goats (5 males
and 5 females) and processed using standard histological
methods. The examination revealed the presence of the three
main ocular tunics: the fibrous tunic (sclera and cornea), the
vascular tunic (choroid, ciliary body, and iris), and the nervous
tunic (retina). The sclera consisted of three layers episcera,
substantia propria, and lamina fusca, with abundant collagen
fibers and melanocytes. The cornea was characterized by a
non-keratinized stratified squamous epithelium, Bowman’s
layer, collagenous stroma, Descemet’s membrane, and an
endothelium. Schlemm’s canal and trabecular meshwork were
identified at the sclerocorneal junction. The choroid contained
five distinct layers, including a tapetum fibrosum composed
of organized collagen bundles but lacking melanocytes. The
ciliary body and iris exhibited a bilayered epithelium and well-
developed smooth muscle structures. The retina consisted of
ten layers, consistent with other mammalian species, and no
significant histological differences were observed between
male and female goats. This study provides a foundational
histological reference for the Aleppo goat eye and may
contribute to future clinical and experimental studies involving
ocular health and comparative anatomy.
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RESUMEN

El ojo es uno de los drganos sensoriales mas complejos y
esenciales, responsable de percibir estimulos del entorno.
Este estudio tuvo como objetivo examinar histolégicamente
la estructura ocular de la cabra (Capra hiscus) de Alepo
(Damasco), una raza ampliamente criada en las regiones
del Mediterrdneo Oriental y el Sureste de Anatolia para la
produccion de leche y carne. Se recolectaron veinte bulbos
oculares (bulbus oculi) de 10 cabras adultas (5 machos y 5
hembras) y se procesaron utilizando métodos histoldgicos
estandar. El examen reveld la presencia de las tres tunicas
principales del ojo, la tunica fibrosa (esclerética y cornea),
la tunica vascular (coroides, cuerpo ciliar e iris) y la tunica
nerviosa (retina). La esclerdtica estaba compuesta por tres
capas, epiesclerédtica, substantia propria y lamina fusca, con
abundantes fibras de coldgeno y melanocitos. La cérnea
se caracterizaba por un epitelio escamoso estratificado no
gueratinizado, la capa de Bowman, un estroma colagenoso,
la membrana de Descemet y un endotelio. Notablemente, en
la unién esclerocornea se identificaron el canal de Schlemm y
la malla trabecular. La coroides contenia cinco capas distintas,
incluyendo un tapetum fibrosum compuesto por haces de
coldgeno organizados pero sin melanocitos. El cuerpo ciliar y el
iris mostraron un epitelio bicapa y estructuras musculares lisas
bien desarrolladas. La retina estaba compuesta por diez capas,
consistentes con las de otras especies de mamiferos, y no se
observaron diferencias histoldgicas significativas entre cabras
machos y hembras. Este estudio proporciona una referencia
histoldgica fundamental sobre el ojo de la cabra de Alepo y
puede contribuir a futuros estudios clinicos y experimentales
relacionados con la salud ocular y la anatomia comparada.

Palabras clave: Cabra de Alepo (Damasco); ojo; histologia;
histoquimica
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INTRODUCTION

The eye is one of the most essential sensory organs, which
is critical in enabling communication between living organisms
and their environments [1]. Structurally, the visual system
comprises the optic nerve, the eyeball (bulbus oculi), and the
accessory ocular structures (organa oculi accessoria), making it
one of the most complex sensory systems in the body. These
components are highly sensitive to light, environmental stimuli,
and various diseases [2, 3].

A histological understanding of the neuroectoderm derived
structures and ectodermal layers of the eye is essential for
elucidating disease pathophysiology and for the development
of targeted therapeutic approaches. Anatomically, the eye is
composed of multiple overlapping tissue layers. The external
structures include the eyelids, ocular muscles, accessory glands,
conjunctiva, and eyelashes. Internally, the eye consists of three
concentrically arranged layers: the outer fibrous layer (sclera
and cornea), the middle vascular layer or uvea (comprising
the iris, ciliary body, and choroid), and the innermost neural
layer the retina. Each of these layers has distinct histological
characteristics and can be further subdivided [4,5].

The Aleppo goat (Capra hiscus) originally bred in Damascus,
Syria, is among the most prolific goat breeds and is valued
in several Middle Eastern countries for both milk and meat
production [6,7]. Aleppo goats typically have long hair and
range in color from reddish and dark chestnut to brown, often
with white markings. Characterized by a ram-like head and
long, pointed ears, adult males weigh between 70-90 kg, while
females typically weigh between 55-60 kg [8]. In Turkey, they
are predominantly raised in the Eastern Mediterranean and
Southeastern Anatolia regions [9,10].

Previous literature has primarily focused on the gross
anatomy, histology, and pathology of ocular tissues across

The present study aims to contribute to scientific fields
utilizing animal-human experimental models by providing
histological data on the Aleppo goat eye, which may serve as a
foundation for future clinical and experimental research.

MATERIALS AND METHODS

Ethical approval

This study was approved by the Kafkas University Local Eth-
ics Committee for Animal Experiments (KAU-HADYEK) under De-
cision No: 2024/168.

Animals

A total of 20 eyeballs (bulbus oculi) obtained from adult
Aleppo goats (n = 10 males and n = 10 females) were utilized
in this study. 10 eye tissues from male and female goats were
used, so that each animal had 2 eyeballs.
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Histological technique

Following dissection, the eye tissues were fixed in 10%
neutral buffered formalin for histological evaluation. The
samples were processed using a standard histological protocol:
dehydration through a graded ethanol series (70%, 80%, 90%,
and absolute alcohol, three changes each), clearing in xylene
(three changes), and embedding in paraffin. Serial sections of
6 um thickness were cut using a microtome (Leica RM2125 RTS,
Germany). The tissue sections were stained with Crossman’s
modified triple staining method. Microscopic examination was
performed using a BX51 light microscope (Olympus, Japan) and
was photographed (DP72 Olympos, Japan).

RESULTS AND DISCUSSIONS

The tissues study of the eyes of Aleppo goats revealed the
presence of three distinct tunics. These were: the outer fibrous
layer (comprising the sclera and cornea, or tunica fibrosa bulbi),
the vascular layer (consisting of the choroid, ciliary body, and
iris, or tunica vasculosa bulbi), and the inner neural layer (tunica
interna bulbi), which includes the retina.

Within the sclerocorneal coat, forming the outer or fibrous
layer, both scleral and corneal structures were observed. In both
male and female goats, the sclera was composed of three layers:
the episclera, the substantia propria, and the lamina fusca. The
scleral stroma consisted predominantly of thick collagen fibers,
among which vascular structures and nerve fibers were noted.
In the lamina fusca, adjacent to the choroid, thinner collagen
bundles were present, along with melanocytes (FIGS. 1 A, B).
The tenon space, also known as the episcleral space, was visible
between the scleral substantia propria and the episclera.

The cornea, the transparent frontal window of the eye,
exhibited a stratified, non-keratinized squamous epithelium
anteriorly, a stroma composed of parallel collagen lamellae
centrallyy, and a posterior single-layered non-keratinized
squamous epithelium. At the sclerocorneal junction, the
Schlemm’s canal and Fontana spaces (trabecular meshwork)
were identified. The tunica fibrosa bulbi (sclera and cornea)
constitutes the outermost layer of the eye. In mammals,
the sclera is primarily composed of dense connective tissue,
though in some vertebrates (e.g., geese, ducks), it may
also include cartilage or bone [18,19]. In Aleppo goats, the
sclera was histologically composed of three layers episclera,
stroma (substantia propria), and lamina fusca similar to other
mammalian species [20,21]. These layers contained collagen
fibers, and melanocytes and nerve endings were also observed
in some areas. Previous studies have indicated the presence of
smooth muscle bundles within the scleral layers of cattle (Bos
taurus), buffalo (Bubalus bubalis), donkeys (Equus asinus), and
goats (Capra hircus) [22], which is consistent with our findings,
as smooth muscle bundles were detected in the episcleral layer
of Aleppo goats.

The choroid, which contains a dense concentration of
pigment cells, was found to be composed of five distinct layers:
the lamina supracoroidea, lamina vasculosa, tapetum fibrosum,
lamina choriocapillaris, and lamina basalis (Bruch’s membrane).
The tapetum fibrosum contained numerous fibroblasts and
large collagen bundles (FIGS. 1 C, D).
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FIGURE 1. Histological features of sclera and choroid in male and female Aleppo goats. A:
Female Aleppo goat’s sclera, B: Male Aleppo goat’s sclera, C: Female Aleppo goat’s choroid,
D: Male Aleppo goat’s choroid, Bv: Blood vessel, Ch: Choroid, Ep: Episclera, Lf: Lamina fusca,
m: muscle bundle, Sp: Substantia propria, T: Tapetum fibrosum, Triple staining.

In the tunica vasculosa bulbi, between the iris and the
choroid, the corpus ciliare and processus ciliaris were lined by
a bilayered cuboidal epithelium. Numerous melanocytes, nerve
plexuses, blood vessels, as well as well-developed dilator and
sphincter muscle fibers, were observed within the iris, which
represents the anterior continuation of the corpus ciliare
(FIG. 2). The cornea is a transparent, avascular structure with
a dense neural network that protects the eye against external
trauma and foreign bodies. It has been described in numerous
mammalian species, including donkeys (Equus asinus), horses
(Equus caballus), ruminants (domestic and wild) (Ruminantia),
rodents (Rodentia), marine mammals (Cetacea and Pinnipedia),
herbivores (Herbivora), pigs (Sus scrofa domesticus), bears
(Ursidae), and primates (Primates). In mammals, the cornea
is composed of multiple layers: stratified non-keratinized
squamous epithelium at the surface, followed by the Bowman'’s
membrane, stromal layer, Descemet’s membrane, and the
innermost endothelium [23,24,25,20,21,12]. Although
earlier studies suggested that the Bowman’s membrane is
found only in primates (Primates) [26], later research has
demonstrated its presence in various other mammals, such as
pigs (Sus scrofa domesticus), cattle (Bos taurus), deer (Cervidae),
bears (Ursidae), sheep (Ovis aries), and dogs (Canis lupus
familiaris) [27 ,28,29,30,31].

In this study, the cornea of Aleppo goats exhibited a structure
consistent with other mammals: a regular epithelial layer, a thin
Bowman’s membrane, a dense collagenous stroma, Descemet’s
membrane, and an endothelium. Additionally, the presence
of Schlemm’s canal and the trabecular meshwork (Fontana’s
spaces) at the corneoscleral junction was confirmed.
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FIGURE 2. Histological features of corpus ciliare and iris in male and female Aleppo goats. A:
Female Aleppo goat’s corpus ciliare, B: Male Aleppo goat’s corpus ciliare, C: Female Aleppo
goat’s iris, D: Male Aleppo goat’s iris, Bv: Blood vessel, C-S: Cornea-scleral area, I: Iris, Cc:
Corpus ciliare, Cp: Ciliary processus, dm: dilator muscle, nPe: Non-pigmented epithelium,
Pe: Pigmented-epithelium. Triple staining.

The retina, or tunica interna bulbi, consisted of ten layers
arranged from the outer to the inner surface: the pigment
epithelium (adjacent to the choroid), rods and cones layer, outer
limiting membrane, outer nuclear layer, outer plexiform layer,
inner nuclear layer, inner plexiform layer, ganglion cell layer,
nerve fiber layer, and the inner limiting membrane (FIG. 3). In
most domestic mammals, the choroid is divided into five layers:
laminasupracoroidea, vascularlayer, tapetal layer, choriocapillary
layer, and Bruch’s membrane [32,33,34]. The tapetum is
present in both vertebrates and invertebrates and is located
within the choroid or deep layers of the retina in vertebrates.
Structurally, the tapetum is categorized into two types: tapetum
cellulosum (cellular) and tapetum fibrosum (acellular). Tapetum
fibrosum, which was observed in this study, consists of tightly
packed collagen fibers and lacks cellular components [35].
It has been reported that the tapetum lucidum is absent in
primates (Primates), pigs (Sus scrofa domesticus), birds (Aves),
and squirrels (Sciuridae), but is present in reptiles (Reptilia), fish
(Pisces), dogs (Canis lupus familiaris), bats (Chiroptera), cattle
(Bos taurus), cats (Felis catus), sheep (Ovis aries), crocodiles
(Crocodylidae), goats (Capra hircus), lemurs (Lemuroidea), and
ferrets (Mustela putorius furo) [3,12,15,36,37,38]. In the
examined samples, the choroid of Aleppo goats was observed to
be rich in melanocytes and blood vessels, whereas the tapetum
fibrosum was composed of regularly arranged collagen bundles
and contained no melanocytes.

The bilayered epithelial structure of the corpus ciliare and
processus ciliaris in Aleppo goats pigmented internally and non-
pigmented externally was similar to that observed in camels
(Camelus dromedarius) [37], bears (Ursidae) [12,21], sheep
(Ovis aries) [15], and goats (Capra hircus) [16]. Similarly, in the iris
stroma, a rich vascular network, dilator and sphincter muscles,
dense connective tissue, and nerve fibers were identified. The
dilator and sphincter muscles were well-developed in Aleppo
goats.
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FIGURE 3. Histological features of corpus retina in male and female Aleppo goats. A: Female
Aleppo goat’s retina, B: Female Aleppo goat’s retina, Bv: Blood vessel, Ch: Choroid, R: Re-
tina, Triple staining.

Histologically, the retina of Aleppo goats was composed
of ten distinct layers, similar to other mammalian species
[3,12,15,16,38,39]. No histological differences were
observed between male and female specimens.

CONCLUSION

This histological investigation of the Aleppo goat eye is sig-
nificant not only because it represents the first such study on
this specific breed but also due to its contribution to identifying
species-specific characteristics. These findings provide valuable
foundational knowledge for future clinical and comparative re-
search, particularly in the fields of veterinary ophthalmology,
histology, and experimental animal models.

Conflict of interest

The authors declare that they have no conflict of interest.

BIBLIOGRAPHIC REFERENCES

[1] Eurell JA, Frappier BL. Dellmann’s textbook of Veterinary
histology. 6th. ed. Ames, USA: Blackwell Publishing; 2006.

[2] Akin F, Samsar E. Go6z hastaliklari. 2nd. Ed. Ankara:
Medipres; 2005.

[3] Soliman SM, Adam ZAA, Abd Allah UKM. Light and
electron microscopic structure of goat’s retina. J. Vet.
Med. Res. [Internet]. 2010; 20(1):52-62. doi: https://doi.
org/p8mp

(4] Junqueira LC, Carneiro J. Basic histology. 10th. ed. New
York: McGraw-Hill; 2003.

[5] Nilsson DE. Eye evolution and its functional basis. Vis.
Neurosci. [Internet]. 2013; 30(1-2):5-20. doi: https://doi.
org/f24mdf

[6] Mavrogenis AP, Constantinou A, Louca A. Environmental
and genetic causes of variation in production traits of
Damascus goats. 1. Pre-weaning and post-weaning
growth. Anim. Sci. [Internet]. 1984; 38(1):91-97.
doi:https://doi.org/bzmjd8

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

[16]

(17]

(18]

(19]
[20]

[21]

EconomidesS, Georghiades E, Koumas A, Hadjipanayiotou
M. The effect of cereal processing on the lactation
performance of Chios sheep and Damascus goats and the
pre-weaning growth of their offspring. Anim. Feed Sci.
Technol. [Internet]. 1989; 26(1-2):93-104. doi:_https://
doi.org/crjktn

Constantinou A. Genetic and environmental relationships
of body weight, milk yield and litter size in Damascus
goats. Small Rumin. Res. [Internet]. 1989; 2(2):163-174.
doi: https://doi.org/dsv4dn

Yalgin BC. Sheep and goats in Turkey. Rome: FAO; 1986
[cited 22 May 2025]. Available in: https://go0.su
UdfNUVF

Keskin M. Hatay Bolgesinde Yogun Yetistirme Kosullarinda
Sam (Damascus) Kecilerinin Morfolojik Ozellikleri ve
Performanslarinin Saptanmasi [Doctoral thesis on the
Internet]. Hatay: Mustafa Kemal Universitesi. 2000 [cited
22 May 2025] 103 p. Available in: https://goo.su/alRz8sT

Ohuchi H, Sato K, Habuta M, Fujita H, Bando T. Congenital
eye anomalies: more mosaic than thought?. Congenital
Anomalies. [Internet]. 2019; 59(3):56-73. doi: https://
doi.org/p8m

Kirbas-Dogan G, Koral-Tasci S, Dalga S, ilhan-Aksu S.
Anatomical and histological studies on the eyes of brown
bear (Ursus arctos horribilis). Turk. J. Vet. Anim. Sci.
[Internet]. 2020; 44(4):871-878. doi: https://doi.org/
p8mr

Oksar D, Orhan i, Alan A, Kése F, Diizler A. Anatomical
study of bulbus oculi in Akkaraman sheep. Erciyes Univ.
Vet. Fak. Derg. [Internet]. 2021; 18(3):145-151. doi:
https://doi.org/p8ms

Jabbar Al, Ibrahim RS. Dissector And Morphometric
Study Of The Buffaloes Eyeballs (Bubalus Bubulis).
Biochem. Cell. Archiv. [Internet]. 2021 [cited Apr 23
2025]; 21(2):4303-4308. Available in: https://goo.su/KyiT

Dalga S, Aksu SI, Aslan K, Deprem T, Ugran R. Anatomical
and histological structures of eye and lacrimal gland in
Norduz andMorkaraman sheep. Turk. J. Vet. Anim. Sci.
[Internet]. 2022; 46(2):336-346. doi: https://doi.or
p8mt

Dalga S, Aslan K, Tasgi SK, Ermutlu D, Aksu SI.
Morphometric and Histological Structure of Bulbus Oculi
in Goats. Acta Morphol. Anthropol. [Internet]. 2024;
31(1-2):94-108. doi: https://doi.org/p8mw

Yilmaz C, Kabak M, Selviler-Sizer S. Comparative
macroanatomical and scanning electron microscopy
study of the eyeball in brachycephalic and mesocephalic
dog breeds. Microsc. Res. Tech. [Internet]. 2024;
87(10):2408-2417. doi: https://doi.org/p8mx

Oktay M. Comparative anatomy of vertebrate animals.
Istanbul: Istanbul Universitesi Fen Fakdltesi. [Internet].
1998; p. 340-53. Turkish.

Ross N. Anatomy of domestic birds. Ankara: Medisan
Publishing House; 2008.

Nickel R, Schummer A, Seiferle E, Wight PAL. The Anatomy
of the Domestic Animals. Berlin: Springer; 2004.

Kleckowska-Nawrot JE, Gozdziewska-Hartajczuk K,
Darska M, Barszcz K, Janeczek M. Microstructure of the

4 of 5


https://doi.org/p8mp
https://doi.org/p8mp
https://doi.org/f24mdf
https://doi.org/f24mdf
https://doi.org/bzmjd8
https://doi.org/crjktn
https://doi.org/crjktn
https://doi.org/dsv4dn
https://goo.su/UdfNUVf
https://goo.su/UdfNUVf
https://goo.su/alRz8sT
https://doi.org/p8mq
https://doi.org/p8mq
https://doi.org/10.3906/vet-2002-22
https://doi.org/p8mr
https://doi.org/p8mr
https://doi.org/10.32707/ercivet.1015778
https://doi.org/p8ms
https://goo.su/KyiT
https://doi.org/10.55730/1300-0128.4181
https://doi.org/p8mt
https://doi.org/p8mt
https://doi.org/10.7546/AMA.31.1-2.2024.09
https://doi.org/p8mw
https://doi.org/p8mx

univirsioap — Serbiluz

DEL ZULIA

Sistema de Servicios Bibliotecariosy
de Informacién

Biblioteca Digital
Repositorio Académico

Histological Investigation of Bulbus Oculi Aleppo goat / Ugran et al.

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

50f5

eye tunics, eyelids and ocular glands of the Sulawesi bear
cuscus (Ailurops ursinus Temminck, 1824) (Phalangeridae:
Marsupialia) based on anatomical, histological and
histochemical studies. Acta Zool. [Internet]. 2019;
100(2):182-210. doi: https://doi.org/gmsgnb

Prince JH, Diesem CD, Eglitis I, Ruskall GL. Anatomy
and histology of the eye and orbit in domestic animals.
Springfield (IL): Charles C. Thomas; 1960.

Koénig HE, Liebich HG. Anatomia zwierzat domowych,
Kolorowy Atlas i Podrecznik. 2nd. ed. tdédz, Poland:
Wydawnictwo Galaktyka; 2006.

Cafaro TA, Suarez MF, Maldonado C, Croxatto JO, Insfran
C, Urrets-Zavalia JA, Serra HM. On the cornea of healthy
merino sheep: a detailed ex vivo confocal, histological and
ultrastructural study. Anat. Histol. Embryol. [Internet].
2015; 44(4):247-254. doi: https://doi.org/f7km97

Nautscher N, Bauer A, Steffl M, Amselgruber WM.
Comparative morphological evaluation of domestic
animal cornea. Vet. Ophthalmol. [Internet]. 2016;
19(4):297-304. doi: https://doi.org/f86sbs

Merindano MD, Costa J, Canals M, Potau JM, Ruano D. A
comparative study of Bowman'’s layer in some mammals:
Relationships with other constituent corneal structures.
Eur. ). Anat. [Internet]. 2002 [cited Jun 15 2025]; 6(3):133-
139. Available in: https://goo.su/JGFtV

Rehbinder C, Winquist G, Roos C. Structure of the cornea
in some cervidae. Acta Vet. Scand. [Internet]. 1977;
18(2):152-158. doi: https://doi.org/p8m3

Reichard M, Hovakimyan M, Wree A, Meyer-Lindenberg
A, Nolte |, Junghans C, Guthoff R, Stachs O. Comparative
in vivo confocal microscopical study of the cornea
anatomy of different laboratory animals. Curr. Eye Res.
[Internet]. 2010; 35(12):1072-1080. doi:_https://doi.org/
c6cm8p

Paszta W, Kle¢kowska-Nawrot JE, Gozdziewska-Hartajczuk
K. Anatomical and morphometric evaluation of the orbit,
eye tunics, eyelids and orbital glands of the captive
females of the South African painted dog (Lycaon pictus
pictus Temminck, 1820) (Caniformia: Canidae). PLoS one.
[Internet]. 2021; 16(4):e0249368. doi: https://doi.org/
p8m5

(30]
(31]

(32]

(33]

(34]

(35]

(36]

(37]

(38]

[39]

BachaJr WJ, Bacha LM. Color Atlas of Veterinary Histology.
3rd. ed. lowa, USA: John Wiley-Blackwell; 2012.

Slatter DH. Fundamento de Oftalmologia Veterinaria.
3rd. ed. S3o Paulo: Roca; 2005.

Malsawmkima  BR, Vyas YL, Bhayani DM.
Histomorphological study on vascular tunics of the
adult Surti buffalo (Bubalus bubalis). Int. J. Interdiscip.
Multidiscip. Stud. [Internet]. 2014 [cited 22 May 2025];
2:24-28. Available in: https://goo.su/R7tes

Schwab IR, Yuen CK, Buyukmihci NC, Blankenship TN,
Fitzgerald PG. Evolution of the tapetum. Trans. Am.
Ophthalmol. Soc. [Internet]. 2002 [cited 12 May 2025];
100:187-200. Available in: https://goo.su/UhQg

Ollivier FJ, Samuelson DA, Brooks DE, Lewis PA, Kallberg
ME, Komdromy AM. Comparative morphology of
the tapetum lucidum (among selected species). Vet.
Ophthalmol. [Internet]. 2004; 7(1):11-22. doi: https://
doi.org/bkn4mc

Aly KH, Imam HE. Comparative morphological studies on
the vascular tunic of the eyeball in some of two species of
fishes: Oreochromis Niloticus and Mugil Cephalus. [Thesis
of Grade on the Internet]. Assiut: Assiut University.
Faculty of Veterinary Medicine. Department of Anatomy
and Histology; 2006 [cited 22 May 2025]. 12 p. Available
in: https://goo.su/c4gk6

Derbalah AE. Light & Electron microscopical studies on
the eye of one—humped camel (Camelus dromedaries).
[Thesis of Grade on the Internet]. Alexandria: Alexandria
University. Faculty of Veterinary Medicine. Department
of Histology; 2001 [cited 22 May 2025]. 15 p. Available in:
https://goo.su/0ZRk4v

Ehrenhofer MCA, Deeg CA, Resse S, Liebich HG,
Stangassinger M, Kaspers B. Normal structure and age-
related changes of the equine retina. Vet. Ophthalmol.
[Internet]. 2002; 5(1):39-47. doi: https://doi.org/bj3942

Altunay H. Fine structure of the retinal pigment
epithelium, Bruch’s membrane and choriocapillaris in
the ostrich (Struthio camelus). Anat. Histol. Embryol.
[Internet]. 2004; 33:38-41. doi: https://doi.org/bjg5xm

Samuelson DA. Textbook of Veterinary Histology.
Philadelphia: Saunders (Elsevier); 2007.



https://doi.org/gmsqnb
https://doi.org/f7km97
https://doi.org/f86sbs
https://goo.su/JGFtV
https://doi.org/p8m3
https://doi.org/c6cm8p
https://doi.org/c6cm8p
https://doi.org/p8m5
https://doi.org/p8m5
https://goo.su/R7tes
https://goo.su/UhQg
https://doi.org/bkn4mc
https://doi.org/bkn4mc
https://goo.su/c4gk6
https://goo.su/OZRk4v
https://doi.org/bj3942
https://doi.org/bjg5xm

	_GoBack
	_Hlk173157447
	_Hlk140228311
	OLE_LINK2
	_Hlk160523804
	_Hlk173110011
	_Hlk174364367
	_GoBack
	_Hlk178189031
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk141559472
	_Hlk152339446
	_Hlk180864520
	_GoBack
	_Hlk151745492
	_Hlk151745636
	_Hlk185507223
	_Hlk180415314
	_Hlk185421530
	_Hlk185421514
	_Hlk179967775
	_GoBack
	_GoBack
	_Hlk170905689
	_Hlk186968309
	_GoBack
	_GoBack
	_Hlk184230629
	_Hlk184230845
	_Hlk184231333
	OLE_LINK1
	OLE_LINK3
	OLE_LINK2
	_Hlk184231395
	_Hlk184231440
	_GoBack
	_Hlk184231590
	_Hlk184231662
	_Hlk184231732
	_Hlk184232687
	_Hlk184232768
	_Hlk184233075
	_Hlk182584963
	_GoBack
	_Hlk168348233
	_Hlk181956635
	_Hlk181966113
	_Hlk181966439
	_Hlk181966543
	_Hlk181967834
	_Hlk181968062
	_Hlk181968452
	_Hlk181968717
	_Hlk180574923
	_GoBack
	_Hlk186146270
	_GoBack
	_Hlk112620752
	_Hlk112621506
	_Hlk112622385
	_Hlk106378939
	_GoBack
	_Hlk181175958
	_Hlk189731515
	_GoBack
	_heading=h.30j0zll
	_heading=h.1fob9te
	_heading=h.3znysh7
	_GoBack
	_GoBack
	_Hlk186052998
	_Hlk186053137
	_Hlk186053255
	_Hlk186053441
	_Hlk186053669
	_Hlk186053796
	_Hlk186053989
	_Hlk186054114
	_Hlk186054132
	_Hlk186055276
	_Hlk186055383
	_Hlk186055439
	_Hlk186055528
	_Hlk190118973
	_Hlk190124017
	_Hlk190124060
	_Hlk183610334
	_Hlk186056525
	_Hlk186056540
	_Hlk186056741
	_Hlk185098180
	_Hlk186053502
	_Hlk185024701
	_Hlk183701208
	_Hlk185092272
	_Hlk184889195
	_Hlk184889214
	_Hlk184889311
	_Hlk184889337
	_Hlk184889546
	_Hlk184889417
	_Hlk186034836
	_Hlk184564570
	_Hlk184564744
	_Hlk190113197
	_Hlk126671077
	_Hlk186035060
	_Hlk189815636
	_Hlk189816031
	_Hlk190093193
	_Hlk185947033
	_Hlk186033870
	_Hlk185947187
	_Hlk185947338
	_Hlk185947534
	_Hlk189816759
	_Hlk189822307
	_Hlk189822277
	_Hlk189816733
	_Hlk185947794
	_Hlk189817207
	_Hlk185947923
	_Hlk185947981
	_Hlk126434422
	_Hlk126668841
	_Hlk126667637
	_Hlk185017287
	_Hlk185948224
	_Hlk185948277
	_Hlk126436619
	_Hlk185948903
	_Hlk189831304
	_Hlk185957704
	_Hlk189835006
	_Hlk190113158
	_Hlk190335630
	_Hlk189825830
	_Hlk189829311
	_Hlk189827539
	_Hlk184888566
	_Hlk182598231
	_Hlk184888574
	_Hlk182599115
	_Hlk184888625
	_Hlk185960261
	_Hlk184888635
	_Hlk189827806
	_Hlk190116290
	_Hlk190110997
	_Hlk190093898
	_Hlk190094280
	_Hlk184888656
	_Hlk183978013
	_Hlk184564688
	_Hlk183977833
	_Hlk185949881
	_Hlk189836305
	_Hlk185949948
	_Hlk184888712
	_Hlk190335840
	_Hlk190336141
	_Hlk190114680
	_Hlk190114464
	_Hlk190095752
	_Hlk190114589
	_Hlk185966751
	_Hlk185950562
	_Hlk185966717
	_Hlk182600830
	_Hlk185950650
	_Hlk185950872
	_Hlk190111134
	_Hlk185024701
	_Hlk189836430
	_Hlk190111046
	_Hlk189836328
	_GoBack
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_Hlk183269409
	Guerri
	_GoBack
	_heading=h.gjdgxs
	_heading=h.1fob9te
	_Hlk191557036
	_heading=h.3znysh7
	_Hlk191644251
	_Hlk191644362
	_Hlk191740526
	_Hlk191587484
	_heading=h.2et92p0
	_Hlk191587884
	_Hlk191587957
	_Hlk191587968
	_Hlk191587979
	_Hlk191588026
	_Hlk191587991
	_heading=h.tyjcwt
	_Hlk191588095
	_Hlk191588118
	_Hlk191644696
	_Hlk191642910
	_Hlk191588412
	_Hlk191647660
	_Hlk191647680
	_Hlk191588183
	_Hlk191588216
	_Hlk191152840
	_Hlk191554937
	_Hlk191647757
	_Hlk191588551
	_Hlk191588779
	_Hlk191647906
	_Hlk191648025
	_Hlk191648164
	_Hlk191588997
	_Hlk191589124
	_Hlk191648304
	_Hlk191648277
	_Hlk191589836
	_Hlk191589910
	_Hlk191648722
	_Hlk191589989
	_Hlk191648790
	_Hlk191648966
	_Hlk191728773
	_Hlk191590233
	_Hlk191649001
	_Hlk191649048
	_Hlk191590980
	_Hlk191591050
	_Hlk191590966
	_Hlk191591454
	_Hlk191649172
	_Hlk191591430
	_Hlk191591504
	_Hlk191591124
	_Hlk191649243
	_Hlk191858654
	_Hlk191591542
	_Hlk191563936
	_Hlk191591642
	_Hlk191591679
	_Hlk191591823
	_Hlk191591806
	_Hlk191591846
	_Hlk191847248
	_Hlk191847272
	_Hlk191591914
	_Hlk191591997
	_GoBack
	_GoBack
	_GoBack
	_Hlk183065216
	_GoBack
	_Hlk183065265
	_Hlk185492827
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.1fob9te
	_heading=h.3znysh7
	_heading=h.2et92p0
	_heading=h.tyjcwt
	_heading=h.3dy6vkm
	_heading=h.1t3h5sf
	_heading=h.4d34og8
	_heading=h.2s8eyo1
	_heading=h.17dp8vu
	_heading=h.3rdcrjn
	_heading=h.35nkun2
	_heading=h.1ksv4uv
	_heading=h.44sinio
	_heading=h.2jxsxqh
	_heading=h.z337ya
	_heading=h.3j2qqm3
	_heading=h.1y810tw
	_heading=h.4i7ojhp
	_heading=h.2xcytpi
	_GoBack
	_Hlk190982363
	_GoBack
	_Hlk189094004
	_Hlk189093705
	_GoBack
	_Hlk182485446
	_Hlk182485610
	_Hlk184159324
	_Hlk182489850
	_Hlk187174475
	_GoBack
	_Hlk186495432
	_u4mgb7hfn32
	_n5qvxrnay9i
	_me2csf9wp9bl
	_zeoy72aaypoi
	_mrzra5bi9go5
	_bex6bwvwgncw
	_Hlk89945590
	_Hlk60054323
	_Hlk163118982
	_GoBack
	_GoBack
	page2
	page3
	_GoBack
	_Hlk169168606
	_Hlk169168731
	_Hlk169168981
	_GoBack
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.1fob9te
	_Hlk194588749
	_Hlk194585810
	_Hlk194585873
	_heading=h.3znysh7
	_awv748u4tm7w
	_td7yve4wb6vx
	_2bczgfivddup
	_b9sv9afxp43k
	_rimfti1a13t4
	_ah919k7uz8qg
	_dzd43xj05y2z
	_hmci2u5bpyob
	_ku6my0ondqjr
	_3udywt4ei8y7
	_hd6fmzl985ks
	_GoBack
	_heading=h.1h745e38subm
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.1fob9te
	_heading=h.3znysh7
	_heading=h.2et92p0
	_Hlk142661219
	_GoBack
	_Hlk198224888
	_Hlk198228562
	_GoBack
	_Hlk204152457
	_Hlk195799053
	_Hlk193659546
	_Hlk184205194
	_Hlk193474412
	_Hlk201745638
	_Hlk184414222
	_Hlk200197490
	_Hlk184414270
	_Hlk199504361
	R1
	_Hlk202808250
	R2
	R3
	R4
	R5
	R6
	R7
	R8
	R9
	R10
	R11
	R12
	R13
	R14
	R15
	R16
	R17
	R18
	R19
	R20
	R21
	R22
	R23
	R24
	R25
	R26
	R27
	R28
	R29
	R30
	_GoBack
	R31
	R32
	R33
	R34
	R35
	R36
	R38
	R39
	R40
	R41
	R42
	_GoBack
	_Hlk197589396
	_Hlk197591143
	_Hlk197336886
	_Hlk197348527
	OLE_LINK1
	_Hlk197596989
	OLE_LINK2
	_Hlk197436208
	_GoBack
	_Hlk202997080
	_Hlk192065922
	_Hlk190638740
	_Hlk190630790
	_Hlk203400786
	_Hlk203402393
	_Hlk203402435
	_Hlk195623914
	_Hlk203099923
	_Hlk203102999
	_Hlk203100723
	_Hlk203102262
	_Hlk203102715
	_Hlk203102538
	_Hlk203103912
	_Hlk203104580
	_Hlk203105592
	_Hlk188468221
	_Hlk203106359
	_Hlk203106577
	_Hlk203148345
	_Hlk198046734
	_Hlk198047263
	_Hlk198047781
	_Hlk198046358
	_Hlk198049501
	_Hlk180745462
	_Hlk180746024
	_Hlk196468199
	_Hlk180779732
	_Hlk180781900
	_Hlk180701254
	_Hlk193952598
	_Hlk193952656
	_Hlk193952739
	_Hlk204467857
	_Hlk204466250
	_Hlk194391456
	_Hlk194391257
	_Hlk194391546
	_Hlk197197527
	_Hlk199318947
	_Hlk64922578
	_Hlk64922725
	_Hlk199318792
	_Hlk199319076
	_Hlk204201313
	_Hlk153891545
	_Hlk120412412
	_Hlk194856691
	_Hlk197285446
	_Hlk197303463
	_Hlk204521039
	_Hlk203320991
	_Hlk197326006
	_Hlk202478319
	_GoBack
	_GoBack
	_Hlk196486192
	_Hlk208346758
	_Hlk204184267
	_Hlk208214660
	_fmpeom4kes0t
	_sghs5n7kn6wm
	_zep76apsdq6u
	_lwnurfrru8z8
	_lsiiydcyacba
	_s2jguz83vteh
	_iot8b5evxbw0
	_dmafp4hd41ik
	_ig1r4eo757em
	_gq8qbqb3fgqs
	_1lawvrzhca77
	_38f5cx8ytpg
	_Hlk208299340
	_wy4ti3ikwfjw
	_hfakwgcmm1h8
	_xvpg79iivj43
	_njbljva6umx4
	_hmq2fs4byw22
	_Hlk207278213
	_Hlk204851728
	_Hlk151791084
	_Hlk148941145
	_Hlk201847064
	_Hlk149809898
	_Hlk142498091
	_Hlk142498172
	_Hlk150187827
	_Hlk148774891
	_Hlk139650204
	_Hlk204958983
	_Hlk202763986
	_Hlk201681506
	_Hlk204234492
	_Hlk202851290
	_Hlk204231577
	_Hlk204611548
	_Hlk203992125
	_Hlk151113746
	_Hlk150788086
	_Hlk138087450
	_Hlk139354332
	_Hlk168480175
	_Hlk149139253



