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SUMMARY

This study was carried out on the lining epithelium
of the esophagus of 5 adult fowls. The
ultrastructural study revealed that this epithelium
is of the stratified squamous type which is
incompletely keratinized. The basal and the deep
spinous cells are structurally similar. The
membrane-coating granules (MCG) are firstly
appeared in the upper spinous cells in association
with Golgi complex and cytoplasmic filaments, then
after they are scattered in the cytoplasm of the
upper cell layers. The cytoplasmic filaments vary
greatly in their distribution throughout the
epithelium. Fat droplets were observed in all
strata, while the keratohyalin granules are found
in both stratum granulosum and stratum corneum. In
the latter the organelles are replaced with
variable electron dense filaments and some cells
retain their nuclei.
INTRODUCTION

Although the histomorphological features of the lining
epithelium of fowl esophagus has been examined (CALHOUN, 1954;
BRADLEY and GRAHAME, 1960; KROLLING, 1960; HODGES, 1974;
McLELLAND, 1975; SCHRODER, 1985; MICHEL et al., 1986; BANKS,
1993), the ultra-structure of the fowl esophagus has received
little attention. A matter which promoted the
motivations to carry out the present study.

MATERAL and METHODS

Specimens were obtained from the esophgus of 5 adult fowls
of both sexes (Gallus gallus domesticus). The specimens were
firstly washed with salin solution, then directly fixed in 4%
glutaraldehyde in 0.1 cacodylate buffer (pH 7.2) for 2-4 hours,
followed by postfixation for 2 hours in 1% osmium tetroxide.
then after the specimens were dehydrated through ascending
grades of aceton, embedded in Durcupan and sectioned by using
LKB wultratome. Uranyl acetate and citrate were used for
staining the sections which were then examined and photographed
in JEOL 100 C X II electron microscope.

RESULTS

The lining epithelium of the esophgus fowl, being of the
partially keratinized stratifie ous type,consists of
26-30 layers of epitheliel—¢ells. Four strata could be
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distinguished: Stratum basale, Stratum Intermedium (spinosum),
Stratum granulosum and Stratum corneum.

1. Stratum basale (Fig. 1 a,b):

The basal cells, being elongated or ovoid in shape, lie
perpendicular to the basal lamina. They are connected to the
neighbouring and overlying cells by few desmosomes (D) and
interdigitations through few short cytoplasmic processes which
extend into a very narrow intercellular space. The basal
cytoplasm of these cells show few and short projections which
are followed by infolding of the basal lamina (BL). They are
connected together by numerous hemidesmosomes (HD).

The basal cells have large oval or ovoid nuclei (N). They
have shallow and/or deep indentations. Few amount of marginal
or islands heterochromatin was observed. They contain 1-2
nucleolei. The distinct nuclear membrane is traversed by.
numerous pores (P).

The cytoplasm of the basal cells has moderate electron
density. It contains moderate amount of free ribosomes which
are distributed singly or in groups. Few ribosomes are attached
to the outer nuclear membrane. Variable amounts of electron-
dense cytoplasmic filaments (F) were observed. They occurin the
form of bundles scattered allover the cytoplasm and others are
associated with the desmosomes and hemidesmosomes. Mitochondria
(M) appear in a moderate number, they may be rounded or oval in
shape and are distributed mainly around the nucleus. The rough
endoplasmic reticulum (rER) is few and in the form of short
cisternae. Some of the latter cisternae were observed in
continuation with the outer nuclear membrane. Fat droplets (Fd)
are also seen.

2. Stratum intermedium (spinosum) (Fig. 2 a,b,c):

The stratum intermedium consists of 15-17 layers of large
polygonal cells which become slightly flattened towards the
surface. They are connected together and with the neighbouring
with interdigitations and numerous desmosomes (D) through their
cytoplasmic projections which extend inte the narrow
intercellular space. 2

The spinous cells have large nuclei (N) which are rounded
or ovoid in shape with few shallow indentations and or
segmentations. The nuclei are central lylocated and have the
same electron density of the cytoplasm. The heterochromatin is
few and distributed as in the basal cells. They contain 1-2
large nucleolei (Nc). A well-defined many nuclear pores (P)
interrupting the distinct nuclear envelope.
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The cytoplasm of the deep cell layers of the Stratum
spinosum is structurally similar to the basal cells while that
of the upper layers contains fewer cytoplasmic organelles. The
most  characteristic.  feature " of . this: stratum. - is ° the
membrane-coating granules which are firstly seen within the
upper spinous cells in association with both Golgi complex (G)
and the cytoplasmic filaments (F). Then after, they are
scattered in the cytoplasm of the upper layers. Also,it has
been observed that the intercellular spaces in this part of the
Stratum spinosum contained material (arrowheads) apparently
identical to the contents of these granules. There are dense
filaments (F) traversing the cytoplasm in different directions

but do not form bundles as those observed in the Stratum basale.

3. Stratum granulosum (Fig. 3):

Inconstant thin stratum granulosum could beobserved
consisting of 1-2 of somewhat flattened cell layers. They are
connected with each other and with the neighbouring cells with
short desmoscmes (D) and interdigitations through short and few
cytoplasmic processes which project into a very narrow
intercellular spaces.

The cells contain small irregular shaped dense
keratohyalin granules (KH) among the dispersed filaments (F) in
the cytoplasm. Fat droplets (Fd) as well as some membrane-—
coating granules are also seen.

4. Stratum corneum (Fig.4;5 a,b,c):

The stratum corneum consists of 9-11 layers of somewhat
flattened cells. The outer surface of some superficial cells
have numerous cytoplasmic microprojections. The cells of the
deep layers of this Stratum are still connected to each other
with interdigitations and short desmosomes (D) through few and
shortcytoplsmic processes which extend into narrow
intercellular spaces. The latter spaces widen and also the
plasma membrane become thick toward the luminal surface of the
esophagus. In addition, the desmosomes become very few
superficially and totally disappear as the uppermost layers
appear to separate from the underlying cells and shed into the
esophageal lumen (Lu).

A pyknotic dense nucleus (N) with indistinct membrane is
seen in some cells of the stratum corneum.

Generally, the cytoplasmic organelles be&ome replaced by
filaments (F). The latter appear dispersed or in the form of
small dense bundles, giving the cytoplasm therefore a variable
electron density. - In addition, the surface cells also have
dispersed filaments. Fat droplets (Fd), empty vacuoles and few

Assiut. Vet. Med. J. V1. 29, No. 5_8, July 1993.

‘18

-

Id



(4

ELECTRON MICROSCOPY, ESOPHAGEAL EPITHELIUM & FOWL

small keratohyalin granules (KH) could be observed in some
cells of the Stratum corneum

DISCUSSION

. The present study revealed that the esophagus of the adult
fowl is 1lined with incompletely keratinized stratified
squamous epithelium similar to that mentioned by HODGES (1974).
The same observation is also recorded in human and rat oral
mucosa as well as in the human esophagus (SOGNNAES & ALBRIGHT,
1958; MATOLTSY & PARAKKAL, 1965; HASHIMOTO et al.,1966; MEYER
et al., 1970 and BLOOM & FAWCETT, 1986). The latter authors
described that the incomplete keratinization is due to that the
nuclei of the cells of the superficial layers shrink and become
metabolically inert, but do not disappear,and the cell bodies
do not reach the same degree of flatness as in the epidermis.

However, BARTHELS (1895); BROWNE (1922); KRAUSE (1922);
CALHOUN (1954); TRAUTMAN & FIEBIGER (1957); FARNER (1960):
KROLLING (1960); SAJONSKI & SMOLLICH (1972); McLELLAND (1975);
SCHUMMER (1977); SMOLLICH & MICHEL (1985) and BACHA & WOOD
(1990) stated that, the lining epithelium of the fowl esophagus
is' of a nonkeratinized stratified squamous epithelium. On the
contrary BRADLEY & GRAHAME (1960); LIM & LOW (1977); SCHWARZE &
SCHRODER (1985); MICHEL et al. (1986) and BANKS (1993) descibed
that this epithelium is of a keratinized type.

In the present work the intercellular spaces of the fowl
esophageal epithelium is usually narrow and become wide only
when the cells are in the process of being slaughed similar to
those described by PLACKOVA et al.(1971) in the human oral
mucosa.

The present investigation revealed that some superficial
cells - of the. . fowl esophagus are studded with numerous
cytoplasmic microprojections while the others are free from
them. However, HASHIMOTO et al. (1966) in human buccal mucosa,
PARAKKAL (1975) in mice esophagus and WILKINSON et al.(1989) in
canine oral keratinocytes stated that these microprrojections
are numerous. While, PLACKOVA et al. (1971) in the human oral
mucosa observed that the microvilli are sparse, shorter and
thinner or are altogether absent.

Obtained results in this work revealed the presence of
membrane-coating ggranules (MCG) in the esophageal epithelium
of the fowl which simulate those described in keratinized
epithelum (ODLAND, 1960; FREI & SHELDON, 1961); ZELICKSON &
HARTMANN, 1962; FARBMAN, 1964; MATOLTSY & PARAKKAL, 1965;
HASHIMOTO et al et al., 1966; HAYWARD & HACKEMANN, 1973;
JUNQUEIRA & CARNEIRO, 1983; and BLOOM & FAWCETT, 1986) as well
as in nonkeratimized type (SILVERMAN, 1967; SILVERMAN & KERNS,
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1970; and HAYWARD & HACKEMANN, 1973). 1In agreement with
PARAKKAL, (1975) in mice esophagus these granules are fistly
appeared in the upper spinous cells in association with Golgi
complex and filaments, then they are scattared in the cytoplasm
of the upper layers. However, in rat and human oral epithelium
such association could not be observed (FARBMAN, 1964 and
HAYWARD & HACKEMANN, 1973)

In the epithelium of the fowl esophagus a substance
apparently identical to the contents of the membrane-coating
granules could be observed in the intercellular spaces. FARBMAN
(1964) in rats oral epithelium, MATOLTSY and PARAKKAL (1965) in
keratinized epithelium, HAYWARD and HACKEMANN (1973) in human
oral epithelum, PARAKKAL (1975) in mice esophageal epithelium,
MULLER and SCHRODER (1980) in human hard palate, JUNQUEIRA and
CARNEIRO (1983) in human epidermis stated that the membrane-
coating granules (MCG) discharged their contents into the
intercellular spaces and this substance spreads upon the cell
membrane making it more thick. FARBMAN (1964) in rats oral
epithelim, SQUIER and WATERHAUSE (1967), and JUNQUEIR and
CARNEIRC (1983) in human skin mentioned that the membrane-
coating granules act as a barrier to the penetration of foreign
materials across the epithelium and provides a very important
sealing effect. However, HAYWARD and HACKEMANN (1973) in human
oral epithelium suggested that the function of the granules
vary with the degree of keratinization.

Our results revealed that the cytoplasmic filaments exist
in a variable manner. Also, the surface cells have dispersed
filaments as observed by WILKINSON et al.(1989) in canine oral
mucosa.

The present work revealed that the epithelial cells of all
strata of the fowl esophagus contain variable number of fat
droplets as found in human oral mucosa (HASHIMOTO et al., 1966;
PLACKOVA et al., 1977), chick skin (MATOLTSY, 1969). However,
MULLER and SCHROEDER (1980) observed that in human hard palate
these droplets were first seen in the Stratum granulosum and
become numerous in the Stratum corneum. They represent
decomposed nucleus and synthetic organelles when the cells
enter the horny stage (MATOLTSY, 1969: chick skin). Moreover,
vacuoles are also observed in some cells of the Stratum corneum
similar to that described by PLACKOVA et al (1971) in human
oral mucosa.

Although, the present Investigation revealed that the
epithelium of the fowl esophagus is characterized by
incompletekeratinization, irregular shaped keratohyalin granules
are observed. These finding are in accordance with those
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mentioned by JUNQUEIR and CARNEIOR (1983) in human vagina;
BLOOM and FAWCETT (1986) in human esophagus. :
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LEGENDS
Fig. i1 a, b : Electron micrograph of the basal cell layer of
the esophageal epithelium of the fowl.
N Nucleus; Nc Nucleolus; P Pares: - F

Cytoplasmic filaments; M Mitochondria; TrER
Rough endoplasmic reticulum; Fd Fat  droplets;
D Desmosomes; Bl Basal Iamina; HD Hemidesosomes
(a x 5000; b X 10.000).

Fig. 2 a, b, c: Electron micrograph of the stratum spinosum of
the esophageal epithelium of the fowl.
N Nucleus; Nc Nucleolus; P Pores; (arrows)
Membrane-coating granules; which discharge
their content 1in the intercellular spaces
(arrowheads); G Golgi complex; F Cytoplasmic
filaments; M Mitochondria; rER Rough
endoplasmic reticulum; D Desmosomes (a X 8000.
b X 27.000; c X 20.000).

Fig. -3 : Electron micrograph of the stratum granulosum
of the esophageal epithelium of the fowl.
KH Keratohyalin granules; F cytoplasmic
filaments; Fd Fat droplets; D Desmosomes (X
10.000).
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Fig. 4/5 a, b,c:Electron micrograph of the stratum corneum of
the esophageal epithelium of the fowl.
N pyknotic nucleus; F cytoplasmic filaments; Fd
Fat droplets; KH Keratohyalin granules: Is
Intercellular space; D Desmosomes; (arrows)
microprojections; Lu Esophageal Lumen (4 X
4000; 5 a X 27.000, b X 14.000; c X 8000).
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