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SUMMARY: The microstructure of oesophagus and stomach in grey-backed shrike were examined by means of light microscopy.
The results showed that the oesophagus glands were mucous glands, the shedding glandular cells and the mucin from the oesophagu
glands secreted to the lumen. The number of the glands in the thoracic part was less than that of in the cervical parts ©héhieim
glands showed an intense positive periodic acid-Schiff and Alcian blue reaction. There were two types of glands in threpamina p
The simple tubular glands were located in the superficial lamella of the lamina propria, while compound tubular glandseceir loc
the deep lamella. The epithelium was lined by a layer of cuticle in the intermediate zone between the proventriculusdaithgizzar
surface of gizzard possessed a rough thick cuticle, which was made up of the Alcian blue-positive horizontal matrix @iche per
acid-Schiff-positive vertical rods.
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INTRODUCTION MATERIAL AND METHOD

Shrikes of the genukaniusbelong to the order Six adult birds of either sex were used in this study.
Passeriformes, mainly sit-and-wait predators, often perchifigney were purchased from pet stores and checked for their
at the top of high grasses, bushes, telephone pole or trbealth status before being euthanized with ethyl ether. The
while looking for moving prey (Tryjanowski & Reino, 2004).handle of the specimens was approved by The Animal
Shrikes are interesting because they possess features of liotherimentation Ethics Committee of Qujing Normal
passerines and raptors. They are called raptional birds in theiversity. The morphological parameters were recorded
order of Passeriformes, as their diets consist of smailith the help of measuring scale and thread vernier calipers.
vertebrate animals, and small birds. For the histological study, fragments of the oesophagus and

the stomachs were immersed in neutral formalin for 24 h

The digestive tract of birds shows a great diversitgnd then submitted to the dehydration process with alcohol
according to their respective feeding and dietary habits.and embedded in paraffin wax. The tissues were fixed in
large body of knowledge the morphology of the alimentanyeutral buffered formalin, dehydrated, and embedded in
tract in birds has been conducted on many big type birgsraffin. Histologic sections of 5-6 mm thick were obtained
especially on fowl (Martineet al, 2000; Rossgt al, 2005; and stained routinely with hematoxylin-eosin (HE), periodic
Selvanet al, 2008; Ma, 2009; Kadhirat al, 2011), but no acid-Schiff (PAS) and combined Alcian-blue-periodic acid
studies were reported on the morphology of the digestigehiff stain (AB-PAS). Later, the sections were analyzed in
tract of birds in the family Laniidae. Grey-backed shrik®©lympus microscope, model BX50.

(Lanius tephronotyds a middle-sized bird frequently seen

in East Asia (Mackinnon & Phillipps, 2000). It is mainly an

eastern Palaearctic taxon and a high-elevation shrike. TRESULTS

aim of the present study is to give a detailed description of

the histological architecture of oesophagus and stomach of

the grey-backed shrike. Oesophagus.The oesophagus was the beginning of the
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dissect tract and connected the oropharynx and tktatified squamous epithelium. There were 10-20 mucous
proventriculus. The length of the oesophagus was 43—44 mghands in the lamina propria. The glands were extended from
The wall was distensible muscular organ and thin, only 0.8ke lamina propria to the epithelium, and some occupied the
1.1 mm. The crop was absent. The oesophagus was dividetble mucous membrane (Fig. 1A). The cells lined the glan-
to two parts: the cervical part and the thoracic part, by thiilar lumens characterized as high column appearance and
entrance of the thoracic. The length of the cervical part wéat basal nucleus. The glands were surrounded by a thin layer
32-33 mm, and the length of the thoracic part was 11-b2smooth muscle, and the cells were multilaminar in the floor
mm. of the glands. The lumens of the glands showed an intense
positive PAS and AB reaction (Fig. 1B, C). The shedding gland
The wall of the oesophagus was constituted by theells and the mucin from the oesophagus glands secreted to
following layers: mucous membrane, muscular, and seroshe lumen, which was easydiscriminate from PAS reaction
The muscous membrane, not keratinized, was lined lapnd even occupied the whole lumen of tlesophagus. The
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Fig. 1. The histological sections of the esophagus. A. The stratified squamous epithelium (S) of the cervical parts pfdgeoeso
oesophagus glands; L, the lymphoid infiltration. HE Stain. X200 B The esophagus glands (G) showed a positive PAS reagtion, the
and the glandular cells were to make up the content (C) which occupied the lumen of the organ in the cervical part efighe. €ph
stain X100 C The esophagus glands (G) and the mucin showed a positive AB reaction. LM, lamina muscularis mucosa; ML, muscular

layer. Combined AB-PAS stain. X100D. The mucin in the glands (G) was all secreted in the thoracic part. LM, lamina muscularis
mucosa; ML, muscular layer. PAS stain X100.

460




ZHU, L. Histological study of the oesophagus and stomach in grey-backed $lanites(tephronotys Int. J. Morphol., 33(2)459-464, 2015.

number of the glands in the thoracic part was less than thatim in thickness. Many nodular lymphatic tissues were
in the cervical part. The mucin of the esophagus glands wdoeated upon the glands and sometimes extended into the
almost secreted in the thoracic part, leaving the smooth mustikica submucosa. The muscular layer was circular muscle
which surrounded the glands (Fig. 1D). of 0.3—0.5 mm in thickness. The loose connective tissue
in the lamina propria showed a weak positive PAS reaction.
The tunica submucosa was absent. The lamiffdne serosa consisted of many blood vessels and loose
muscularis mucosa was longitudinal muscle of 0.1-0cnnective tissues.

Fig. 2. The histological sections of the stomach. A. The surface of the simple tubular glands (S) and the lumen of thetatipound
glands (LG) showed a positive PAS reaction. L, lobule of proventricular glands. LM, lamina muscularis mucosa; ML, muscular laye
PAS stain X100 B.The simple tubular glands (S) and the lumen of the compound tubular glands (LG) showed an intensiv8 positive A
reaction, while the lumen of the peacock tail-liked glands (P) and the cuticle(C) showed a positive PAS reaction in thegtymetio

the proventriculus and the gizzard. Combined AB-PAS stain. X100 C The surface of gizzard possessed a rough thick cyticle (C). S
simple tubular glands; OM, oblique muscle. HE Stain. X100 D The horizontal koilin (white arrow) was AB-positive, whiladhE vert

koilin (black arrow) was PAS-positive in combined AB-PAS staia0R.
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Proventriculus. The mucous membrane of proventriculu§he secretions in the lumen of cervical parts were
threw into folds and sulci, which was lined by simpleosinophilic like the cuticle. The cells in the body parts
columnar epithelium. There were two types of glands wwere basophilia and the lumens normally were vacant (Fig.
the lamina propria. The simple tubular glands were locat@€). The lamina muscularis mucosae were absent. The
in the superficial lamella of the lamina propria, while thenuscular layer was very thick and made up of interior
compound tubular glands were located in the deep lameltdlique muscle and outer circular muscle. The tunica serosa
The glandular cells lining the folds and the crypts wemneas constituted by connective tissues that were rich in
high columnar cells, with basal nuclei and acidophiliblood vessels and nervous plexus.
cytoplasm. The compound tubular glands were made up
of many lobules separated by a thin layer of connective The cuticle was made up of the horizontal matrix,
tissue, and every lobule secreted mucin through ottee vertical rods and shedding epithelial cells. The horizon-
secreting duct. Every secreting duct was opened to tta¢ matrix was located between the cuticle and the surface
lumen as a papilla. The lumens of the compound tubulepithelium, secreted by the surface glandular cells; while
glands were lined by high columnar cells, with hyalin¢ghe vertical rods secreted by the simple tubular glands and
cytoplasm and flat nuclei. The cells lining the secretingxisted in the lumen of the glands. The horizontal matrix
ducts and the lumen showed an intense positive actionaind the vertical rods were easy to discriminate in combined
PAS reaction (Fig. 2A). Some diffuse lymphoid cells werdB-PAS stain, as the horizontal koilin was AB-positive,
located upon the surface glandular cells. The glandular cellkile the vertical koilin was PAS-positive (Fig. 2D). This
were basophilia and showed a negative PAS and AdBowed that the horizontal matrix were acid and neutral
reaction. The lamina muscularis mucosae were two layensucopolysaccharide, while the vertical rods was acid.
The interior layer had variable thickness and located upon
the simple tubular gland, while the outer one was a layer
of discontinuous longitudinal smooth muscle and locatddlSCUSSION
upon the compound tubule glands. Some nodular lymphatic
tissues were located in the connective tissues that separated
the lobules. The submucosa layer was a layer of loose = The oesophagus in the entrance of the thoracic
connective tissue. The muscular layer, constituted by ciroermally expanded to form an organ called crop. The
cular muscle, was not well developed. The tunica exteronasophagus of the grey-backed shrike did not have crop, this
was formed by connective tissue rich in blood vessels am@s in according with the finding in other Passeriformes
nervous plexus. birds (Rajabi & Nabipour, 2009). The crop was a storage
organ where the ingested food was moistened by the mucous
The epithelium was lined by a layer of cuticle insecreted by the oesophagus and crop glands. The food of
the intermediate zone between the proventriculus agecey-backed shrike was affluent, and they had the habit of
gizzard. The glands upon the simple tubular glands westoring the food, such as putting their food on the branches
peacock tail-liked, while the length of simple tubular glandsf trees, so they did not need the crop to store the food.
and the thickness of the interior layer of lamina musculaisdditionally, they had the habits of shredding food with their
mucosae were reduced. The simple tubular glands and bieaks, so their oesophagus was narrow. The wall of the
lumen of the compound tubular glands showed an intensiwvesophagus was composed of three layers: mucous
positive AB reaction, while the lumen of the peacock taimembrane, muscular layer and serosa. The submucous layer
liked glands and the cuticle showed a positive PAS reactiaras absent. This was coincided with the report of Sagstz &
(Fig. 2B). Liman (2009). But Rajabi & Nabipour identified the
submucous layer was located between the lamina muscularis
Gizzard. The surface of gizzard possessed a layer of rougtucosae and the muscular layer in the oesophagus of kestrel.
cuticle, which was 112-140 mm thick and showed a
positive PAS reaction. The epithelium showed many folds, The extent of keratinization of the oesophagus
and was lined by simple columnar cells. The cells weepithelium differed from species (Rajabi & Nabipour). The
high columnar appearance, with basal nucleus and hyalimeicous membrane was not keratinized, which was in
cytoplasm. Some crypts were in the surface of theccordance with the findings of Ma and Sags6z & Liman.
epithelium, and the bases of the crypts were the openTdfe esophageal glands were located in the lamina propria in
the gizzard glands. The gizzard glands were simple tubuldrds, but in the submucosa layer in mammalians (Sagséz,
glands, located in the lamina propria. The glands weB806). The esophageal glands occupied the whole epithelium
divided to two parts: cervical parts and body parts. Thehen the sections crossed centrally the glands. The glands
cervical parts were more restricted than the body partgere simple acinar glands, but Srisgial. (2002) found

462



ZHU, L. Histological study of the oesophagus and stomach in grey-backed $lanites(tephronotys Int. J. Morphol., 33(2)459-464, 2015.

that the glands were branched. Retsil revealed that the (Chikilian & De Speroni, 1996). The horizontal matrix was
glands secreted through a secreting tube, but this paper A&ipositive, while the vertical rods were PA®sitive, and
not identified the existence of the tube, and the glands wehgés coincided with the finding of Selvat al
directly open to the lumen, which coincided with the result
of Ma. The number of the glands in the thoracic part was less  Eidarooset al. (2008) found that the mucosa of
than that of in the cervical part. Rajabi & Nabipour statedroventriculus was covered externally by thin layer of cuticle,
that the glands were abundant throughout the oesophagubinthis report had identified the existence of the cuticle only
the House Sparrow. In the cross sections, the secretion of ihehe intermediate zone between the proventriculus and
glands in the cervical part characterized like this: in songizzard. The cuticle was made up of the horizontal matrix
regions the mucin all secreted, but in other regions the muand the vertical rods. The mucin secreted from the lumen of
still remained in the lumens of the glands. The mucin and tkemple tubular glands were hardening to form the vertical
glandular cells were almost secreted to lubrication the foodds. The lumen and luminal border of the simple tubular
in the thoracic part, leaving the smooth muscle surroundegthnds in the proventriculus showed PAS positive material
the glands, so the smooth muscle might play a role of crushiliige in the simple tubular glands in the gizzard. The hori-
the glands. This might be the results of the contraction of taental matrixes were made up of the mucin secreted by the
muscular layer. The glands and the mucin in the lumen of tearface cells and the crypt cells.The mucin spread all over
organ showed an intense positive Pas and AB reaction, ttiie epithelium and was then hardened by the hydrochloric
was indicated that the mucin was acidic and neutratid secreted by the proventriculus. The simple tubular glands
mucosubstances. This was similar with the findings of Rajabii the proventriculus were open and the sulci in the
& Nabipour in the Rock Dove and House Sparrow. The muspithelium of proventriculus were deeper than those of
cular layer was constituted by circular muscle, and this waszzard, so the mucin could not connect together to form the
in accordance with the finding of Sriseii al Rossiet al.  horizontal matrixes. But the simple tubular glands in the
stated that on the lamina propria of the partridge oesophagusction of the proventriculus and gizzard, which Selwain
there were three layers of smooth muscle: an innat. and Kadhimet al. called the proprial glands, were
longitudinal, a medium circular and an outer longitudinal. separated by the connective tissues to form peacock tail-
like glands,. This structure made the vertical rods form
In birds, the stomach was divided into two partsgradually and merge with the horizontal matrix. The number
proventriculus and gizzard. There were two types of glandsamd the thickness of the peacock tail-like glands might be
the proventriculus. The compound tubular glands secreted #ngsential for the form of the cuticle in the junction of the
hydrochloric acid and pepsinogen. In earlier studies, the siproventriculus and gizzard. The material in the lumen of the
ple tubular glands were considered as artifacts of preparatipeacock tail-like glands showed PAS positive. This was si-
(Hodges, 1974), while Ogunkoya & Cook (2009) stated thatilar with the results of Selvagt al. and Kadhimet al
they formed by simple invaginations of the surface epitheli@lidarooset al. stated that the gizzard glands were branched
cells into the lamina propria. The simple tubular glands showgtands and simple tubular glands, but this reports has not
an intensive positive AB reaction and a poor intensive positifeund branched glands. Eidarogisal and Kadhimet al.
PAS reaction. This suggested that the mucin lined tHeund that the glands terminated at a layer of dense
epithelium was neutral and acid mucopolysaccharide, whidonnective tissue known as tela submucosathis. Ma founded
formed a resistant mucosal barrier to protect the epitheliutine thickness of this layer was 360.51 mm. This paper has
(Selvanet al). The proventriculus glands distributednotidentified the existence of this layer. The gizzard did not
throughout the entire organ, while in the ostrich the glandsve the lamina muscularis mucosae and tunica submucosa,
were located only in the papillary region (Tadjatlal, 2011). and the simple tubule glands were directly merged with the
Martinezet al stated that lamina muscularis mucosae wdsnica muscularis.
discontinuous. This was in according with the finding of Ma.
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ZHU, L. Estudio histolégico de es6fago y estémago del alcaudon  Lichmera indistincta, Zosterops lateraéisdPoephila guttata.
(Lanius tephronotys Int. J. Morphol., 33(2)459-464, 2015. Anat. Histol. Embryol., 38(4)46-53, 2009.

RESUMEN: La microestructura del es6fago y el estomaRajabi, E. & Nabipour, A. Histological study on the oesophagus
go del alcaudén gris fueron examinados mediante microscopia de and crop in various species of wild bikvian Biol. Res.,
luz. Los resultados mostraron que las glandulas del es6fago eran 2(3):161-4, 2009.
glandulas mucosas, y que las células glandulares de descamacion ) ) o
y la mucina de las glandulas del es6fago eran secretadas al lunf@@$Si, J. R.; Baraldi-Artoni, S. M.; Oliveira, D.; da Cruz, C.; Franzo,
El nimero de glandulas en la porcion toracica del eséfago fue menor V- S & Sagula, A. Morphology of glandular stomach
que en la porcion cervical. Las aberturas de las glandulas mostra- (Ventriculus glandularisand muscular stomackintriculus
ron una reaccion positiva intensa al PAS y azul de Alcian. Se en- Muscularig of the partrigdeRhynchotus rufescens. Cienc.
contraron dos tipos de glandulas en la lamina propia. Las glandu- Rural, 35(6)1319-24, 2005.
las tubulares simples se localizaron en la lamina superficial de la ) ) )
lamina propia, mientras que las glandulas tubulares compuesta$8@s6z, H. Structural properties of oesophagus in the mammalian
hallaron en la lamina de profundidad. El epitelio se encontré re- and avian specieSaglik Bilimleri Dergisi, 15(3203-7, 2006.
vestido por una capa cuticular en la zona intermedia entre el )
proventriculo y la molleja. La superficie de la molleja present§@9s0z, H. & Liman, N. Structure of the oesophagus and
una cuticula gruesa, demostrada por una matriz horizontal positi- Morphometric, histochemical-immunohistochemical profiles
vo para azul de Alcian y varillas verticales positivas para el PAS. ©Of the oesophageal gland during the post-hatching period of
Japanese quail€6turnix coturnix japonica Anat. Histol.
PALABRAS CLAVE: Lanius tephronotusEsoéfago; Es- Embryol., 38(5)330-40, 2009.
tébmago; Histologia.
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