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Abstract

The current study was carried out >happarently healthy pos$tatching Muscovy ducks of botf
sexes ranging from-&0 days old. They were divideidto 5 age groups to investigate th
development of the junctions of the stomaebkpphagegroventricular junctionproventricub-
gizzard junction Isthmus gastrisand ventriculeduodenal junction by using light and scanni
electron microscopy.The longitudinal folds of the esophagooventricular junction were
separated by longitudinal grooves and theyre crossed by thin transverse ridges; sorhéhe
longitudinal foldswere branched toward the proventriculus at 60 daysAdlédne day old, the
lymphoid infiltrations were observed in the lamina propria at the esogtragentricular
junction. With the advancement of the age, abundant diffused honp infiltrations and
esophageal tonsil were observed. all age groups, the cuticle covering of the mucosa
proventriculusgizzard junction increased in thickness toward the gizzard. Moreover, in on
old duckling, the proventricular glands weresebved underneath the gizzard tubular glan
these glands werbecomewell developed at 60 days ol@the lamina propria of the gizzard
duodenal junction showed slight lymphatic infiltrations at one day old age. Lymp|
infiltrations and more lymphatic aggregations were abundantla&tdays. While between 3D
days age, lymph nodules were distinctduous endocrine cells were also observed in mug
of the gizzareluodenal junction.
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Introduction especially gastric junctions of Muscovy
ducks. Therefore, present investigation was

The wild form of the Muscovyduck is @a  planned to note light and electron microscopi

forest duck, which is indigenous to Central details on post hatching development of

and South America and had beenvarious junctions of stomach in Muscovy

domesticated before the arrival of Columbus.ducks.

Its name may have been brought to England

around 1580 by the Muscovite Trading Material and methods

Company (Appleby et al., 2004)The

terminology relating to the anatomy of the -
avian stomach, the gastric apparatus consisteMIUSCOVy du'cks Cairina moschatp of both
sexes ranging from -&0 days old were

basically of two chambers, the proventriculus btained local f in Assiut
and gizzard. The isthmus (intermediate zone)O aine trom oca da:crms‘th. n ¢ dSSIuTh
is a structure between the proventriculus anGGovernora € were used for this study. They

: i were divided into 5 age groupei4. 1, 7, 15,
tlhgegglgﬁﬁr%l(i\lj;rrr;egt ;?ngg/lai'ilil%ndthﬁ 30 and 60 days old). The birds were sacrificed

is no distinct esophageal sphincter and theand. bled complletely,‘ after incising body
loss of longitudinal folds is the only differing cavity, the gastrointestinal tract was separated

feature between esophagus and stomacgom the body cavity md then stomach was

. . . [ ted with part of esophagus and
(O'Malley, 2005). In domestic birds, the thin ISSec .
walled isthmus (intermediat zone) has a duodenum. For SEM, 3 birds of each 1, 15

mostly smooth and glandless mucousanOI 60 days old groups were usBdophage

membrane and contains glands only in thep.roven'[rlcular, proventriculargizzard and

duck (Koch, 1973).At the intermediate zone gizzardduodenaljunctions were washed for

between proventriculus and gizzard, there isseveral times in normal saéirand acetic acid

: - : 2%, then fixed in 4% glutaraldehyde solution
|1 h ’ ) :
inbullgtreg]lanlsmr\]/%/]r’]ic?]ecr:aestsg]blbey ﬂ:ate trl]r;nerfor 24 hours, then post fixed in 2% buffered
gizzard in being thicker and firmer than the osm;]urg _tegalmlilﬂde. Tr:jelfltxeg ?fample;e:rge
mucous secretion of the proventriculus}[’;']as ed 'rr: d. tdC?CO ylate dl.J er d. ’ ¢
although its internal organization is usually €n denhydrated In ~ascending grades o

less developed than in the gizzard secretiorﬁ?ha.glo" crlgcal pm?d(;led n “?ul'd tcatljrbotr;]
(McLelland, 1979).The pylorus arises from loXide, and mounted on metal Stubs then

the right face of the ventricus and connects goalted g'th .gold palladltJhm n spgtte(jrlng q
the ventriculus to the duodenum. It is poorly €VICE. SPECIMENS WEre then examined an

developed in some species, such as domestBPOttOQraphed using ‘JS%?OdLVt Zga:g)ng
fowl, while and it forms a distinct chamber in S'€CON MICroscope operated a r
aguatic species, such as great cormoranlfght microscopy,3 birdsof each group were

(Langlois, 2003). The ventriculeduodenal gsed_. The Iongitudina_ll sections of .Fh.e
junction forms a wéldemarcated zone, easily junctions were taken just after sacrificing,
: . ) : : 0
recognizable because of the light colour of itswaSheleghﬁsagnef andtl_hen 2‘>f(ted in 10%
wall (Larsson et al., 1974). The pylorus is a?eutt_ra thu tee ormalln. ;h %ro;t)eé
fold forming a valve between the gizzard and!xaton, the tissue samples wetenydrate

the duodenum, this fold prevents food from " @scending grades of alcohadleared in
reentering the gizzard (Harrison and methyl benzoate an@énbedded in paraffin

Harrison, 1986). The available literature Wa- Sections of 5um thickness were taken

revealed that there is paucity of data on theanOI stained with Harri's Haematoxylin and

anatomical details of the gastrointestinal tractEOSIn (H&E), Periodic Acid Shiffs technique
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(PAS) stains. The sections were examinedday, stratified squamous epithelium of
with a light microscope. All stain techniques esophagus had abruptlyisfiormed to simple
were adopted afte(Bancroft and Gamble, columnar epithelium of the proventriculus

2008) (Fig. 3A-C). In lamina propria, the number of
adenomeres of the proventricular glands was
Result decreased toward the esophggoventricular

junction, and the mucous esophageal glands
The stomach (gster) in all groups was gradually disappared (Fig. 3A). In addition,
consisted ofwo anatomically distinct parts; a the lymphatic infiltrations were observed in
smal cranial part proventriculus s  the lamina propria at this junction, they were
glandularis) anch large caudal part; gizzard penetrated by deep invaginations of simple
(pars muscularis or ventriculus). The junction columnar epithelium of the proventriculus
between two parts of the stomaihcalled wall. These lymphatic infiltrations were
proventriculargizzard  junction ~ @thmus  extendedo the invaginated epithelium, which
gastris) The proventriculus was separatedwas known as intraepithelial lymphoid
from esophagus by esophagmventricular infiltrations (Fig. 3A, B). The muscularis
junction. The ventriculeduodenal junction mucosa, at the junction had bundles of
(pylorus) was arouse from the right face of thecirculatory arranged smooth muscle fibers
gizzard and connects the gizzatd the |ocated around the superficial lobules of the

duodenum. proventriclar glands (Fig. 3A). The tunica
_ _ _ muscularis of the proventriculus continued in
I- Esophageproventricular junction the junction and markedly increased in

_ _ ~ thickness toward the esophageal region (Fig.
The scanning electron microscopic 3p). At 7 days, the muscularis mucosa of the
examination indicated that at one day, theesophageroventricular junction continued to
longitudinal  folds of the esophago grow deeper and occupied the upper portion
proventricular junction were separated by of the lamina propria, and it was interspersed
longitudinal - grooves and thin transverse petween the lobules of proventricular glands.
ridges, which were disappeared graduallyat 15 days, abundant diffused lymphoid
toward the proventrulus, crossed them. With jnfiltrations and indistinct lymph nodules or
the advancement of the age, these foldggnsitlike aggregates (termed as pbageal

became well developed; some of them wergonsil) were seen in lamina propria, which
branched toward the proventriculus at 60 daysyere indistinctly ~ encapsulated  with

old. Moreover, the thickness of the transverseconnective tissue (Fig. 4A, B). The

ridges increased in size and they werecontinuation of the muscularis mucosa and
separated by naw transverse grooveig.  muscular layer of the proventriculus with the
1A-F). The demarcation between the corresponding layers of the esophagus was
esophagus and proventriculus could bemore distinct at this age (Fig 4A). At 30 days,
recognized at one day old, which becamethe diffuse lymphoid infiltrations were
clear at 15 days and clearly distinct at 60 daysncreased, and the esophageal tonsils were
old. In addition, at the latter age, the openingsyariable in size and their encapsulated
of the esophagéglands were observed at the connective tissue encapsulation became more
esophageproventricular junction (Fig. 2&).  distinct than earlier stages (Fig. 4C). Ad 6
By light microscope, many days, the esophageal mucous glands were

developmental changes could be observed #tbserved at the junction between esophagus
the esophagproventricular junction. Apne  and proventriculus. Lymphatic nodules above
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and underneath these glands were recognizednuscularis mucosaasincreased in thickness
The muscularis mucosa, which wasat the esophagproventricular junction
interspersed between the Ilobules of thetoward the esophagus while muscular layer
proventicular glands, was more distinct than had nearly the same thickness toward tibéh
the younger ages (Fig. 4D). Up to d&ys, the esophagus and proventricullsd. 4A, C, D).
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Fig. 1. Scanning electron micrograpts of the eshago-proventricular junction of 1- (A &
B), 15 (C & D) and60-day-old (E & F) Muscovyducks. Note; proventriculus (barbed arrow; A,
C & E), longitudinal folds (arrow; A=) crossed by transverse ridges.
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. Fig. 2. Scanning electron micrograpls of
the es@hago-proventricular junction of
15- (A) and 60dayold (B, C) Muscovy
ducks. Note; demarcation (arrow; A, B)
between proventriculus (barbed arrow, A
and esophagus, openings of the esophag
glands (arrowheads; B) and numesoL
esophageal glands at crossction of the

junction (EG; C)

Fig. 3. Photomicrographs of
the es@hago-proventricular
junction of a 1-dayold
Muscovy duck stained with
H&E (A-C). Note; stratified
squamous  epithelium o
esophagus (arrowhead
simple columnar epithelium o
the proventriculus (arrow),
proventricular gland (PG),
esophageal gland (EG)
muscularis mucosa (mm)
muscular layer of
proventriculus (double arrows
and muscular layer of
esophgus (double
arrowheads), intraepithelial
lymphoid infiltrations  (IL)
Magnifications; (A) X40, (B)
X100 and (C) X1000.
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Fig. 4. Photomicrographs of the esphago-proventricular junction of 15- (A & B), 30- (C)
and60-day-old (D) Muscovyducks stained with H&E (AD). Note; proventricular lobules (PL),
diffused lymphoid infiltrations (L), muscularis mucosa of proventriculus (mm1l), muscularis
mucosa of esophagus (mm2) and muscular layer (MMijstinct lymph nodule (esophageal
tonsil) (LN), esophageailands (arrows) with lymph nodules (Ln) above and underneath these
gland. Magnifications; (A, C & D) X40 and (B) X100.
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