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SUMMARY

The vomeronasal organ was a tubulo-cartilaginous organ presented in
the floor of the nasal cavity under the mucous membrane on either sides
of the ventral border of the nasal septum. It formed of a duct surrounded
by a cartilage. The rostral end of the vomeronasal organ passed through
the palatine fissure to join the incisive duct just before its rostral end
under the mucous membrane of the hard palate. The length of this organ
was 9-13 om. Microscopically. the vomeronasal duct was lined on the
medial side by an olfactory epithelium while the lateral side was lined
with stratified columnar ciliated epithelium rostrally and pscudostratified
ciliated columnar cpithelium caudally. The lamina propria submucosa
consisted of loose connective tissue with large blood vessels and very
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rich in serous or seromucoid glands laterally. Medially, the glands were
very few and the majority of the vomeronasal nerve fibers were found.
The vomcronasal cartilage was clastic in type, which is different from
that described in the available literature.
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INTRODUCTION

The vomeronasal organ of the domestic animals consists of a pair
of ducts which lies in the {loor of the nasal cavity on each side of the
nasal scptum, the epithelial lining of the ducts resembles that of the nasal
cavity and contains clements of both the respiratory and olfactory
regions (Nickel, Schummer, Seiferl and Sack, 1973). This organ is
formed from tubuiar hyaline cartilage lined internally by rcspiratory
mucosa except a strip along the medial wall that bears an olfactory like
epithelium, its lamina propria contains serous glands (Trautman and
Fiebiger, 1957). Crypt like glandular invaginations containing mucous
cells and ciliated cells are frequently observed and the propria
submucosa has mucous or mixed glands (Dellman and Brown, 1992). In
horse and donkey, the vomeronasal organ are mucous membranous tubes
cnclosed totally. except their extremities in a hyaline cartilage capsule
(Lindsay, Clayton and Pitic, 1978). The stimulation of the vomeronasal
organ in mammals induccs sexual behaviour and changes the hormonal
status of males and females (Trotier, Dring and Eloit, 1996). The meagre
literature about the vomeronasal organ in donkey attracted the attention
of the authors to give amore informations on the morphology of such
organ in this animal.

MATERIALS and METHODS

This work was carried out on 15 apparently healthy adult
donkeys of both sexcs. 10 donkeys were used for gross anatomical study
and 5 donkeys werc used for histological study. The animals were bled
by incision of the common carotid artery and the histological samples
were taken just after bleeding.

The bled animals were injected through the common carotid
artery by formalin solution 10% for preservation. For gross anatomical
study, sagittal sections were carried out and 5 specimens were injected
with coloured latex..
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For histological study, small pieces from different parts of the
vomeronasal organ were taken and fixed in Bouine's solution for 24 hr.
After proper fixation, the specimens werc dehydrated in ascending
grades of alcohol then some specimens decalcified in formic acid 5% for
3.4 days. Then cleared in methyl benzoate and embedded in paraffin.
Sections werc obtained at 5-7 um thickness and stained with
Hacmatoxylin and Eosin, Periodic Acid Schiff technique, and VerhoefT's
method for elastic fibers.

All stain techniques were adapted to that reported by Bancroft
and Stevans (1990).

RESULTS

The vomeronasal organ was a tubulo-cartilaginous organ
presented in the floor of the nasal cavity under the mucous membranc on
either sides of the ventral border of the nasal septum. It formed of a duct
surrounded by a cartilage. The duct was enclosed by the cartilage and
supported by the vomer bone. The cartilage enclosed the duct along its
whole length except at its extremities. The vomeronasal duct was nearly
straight except at its opening into the incisive duct rostrally, where the
vomeronasal organ became convex laterally. The rostral end of the
vomeronasal organ passed through the palatine fissure to join the
incisive duct just before its rostral end under the mucous membrane of
the hard palate. Since. the incisive duct did not open into the oral cavity,
the vomeronasal organ was not communicated with the oral cavity but
opened indircetly into the nasal cavity through the incisive duct. The
caudal end of the vomeronasal organ was blind and leveled with the
second cheek tooth. The length of this organ was about 9-13 cm (Fig. 1,
2&3).

Microscopically, the vomeronasal organ formed of the
vomeronasal duct, the vomeronasal cartilage. nerve fibers, blood vessels
and glands. The vomeronasal duct lined on the medial side by an
olfactory cpithelium (TFig. 4) while the lateral side was lined with
stratified columnar ciliated epithclium rostrally and pseudostratified
ciliated columnar epithelium caudaily. The lamina propria submucosa
consisted of loose connective tissue with large blood vessels and very
rich in serous or scromucoid glands faterally, while medially, the glands
were very few and the majority of the vomeronasal nerve fibers
presented (Fig. 5). The vomeronasal cartilage was clastic in type (Fig.
6) and cnclosed the vomeronasal duct completely except ata small
dorsal opening from which the large nerves emerged (Fig. 5). In the
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cross section of this organ, the lumen of the vomeronasal duct appeared
elliptical and the organ appeared semicircular or half moon shaped
owing to the lateral thick connective tissue area.

DISCUSSION

In the present study, the vomeronasal organ was a paired tubulo
cartilaginous structure presented under the mucous membrane of the
floor of the nasal cavity on both sides of the nasal septum. It was
communicated with the incisive duct which was blind orally, therefore.
the organ communicated indirectly with the nasal cavity only and not
communicated with the oral cavity. These results simulated the findings
in the horsc (Bradley and Grahame, 1947. El-Hagri, 1967; Hare, 1975
and Schummed et al., 1979) and camel (Badawi and Fath i1-Bab, 1974)
and disagreed with the findings in other domestic animals in which the
vomeronasal organ was communicated with the oral cavity through the
incisive duct which opened into the oral cavity (Hare, 1975 and
Schummer et al., 1979).

The caudal blind end of the vomeronasal organ in the present
investigation leveled with the second cheek tooth while it leveled with
the second to fourth cheek tooth in the horse (Bradley and Grahame,
1947, Tare, 1975 and Schummer ¢t al., 1979). Frewein, 1972, stated that
the caudal cnd of the vomeronasal organ extended to 2 ¢m rostral to the
first cheek tooth in ox, and to the level of the fourth cheek tooth in
sheep. second cheek tooth in goat, first premolar in foal and cat, third
cheek tooth in dog and third incisor in the pig. Regarding the length of
the vomeronasal organ, species varialion was observed (Table 1).

The vomeronasal duct in the donkey was enclosed in the
vomeronasal cartilage along its whole length except at its extremities.
This result resembled that reported by Lindsay et al. (1978) in donkey
and horse. The vomeronasal cartilage in the donkey was found to be
elastic in type. This result is in contrast with that of Lindsay et al. (1978)
and Dellman and Brown (1992), in the donkey, horse and in domestic
animals, who mentioned that the vomeronasal cartilage was hyaline in
type. In the current study, the lining epithelium of the vomeronasal duct
was olfactory type medially and pseudostratified ciliated columnar to
stratified ciliated columnar laterally, this is in great resemblance with the
Trautmann and Fiebiger (1957) in the domestic animals, Filotto and
Vigo (1957) in equines and bovines, Lindsay etal (1978) in donkey and
horse and Dellmann and Brown (1992) in domestic animals. The glands
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were found o be concentrated in the propria submucosa of the lateral
side of the duct and were mainly serous or seromucoid in naturc, this
agreed with the results of Lindsay et al. (1978) in donkey and horse but
differed from that of Decllmann and Brown (1992) in domestic animals
who stated that these glands were mucous in nature or seromucoid.

The function of the vomecronasal organ has been the subject of
considerable speculation Read (1988) in dog, cat and man described it as
being closely related to the olfaction. Negus (1956) in the dog stated that
the most likely function of the organ is related to the after smell of the
food rather than to its immediate detection and associated with the
seeretion of gastric juice is possible. Arey (1965) recorded that this
organ is not functional in man, yet. in many tetrapods it cvidently
constitute a supplementary olfactory apparatus. Lindsay ct al. (1978) in
the donkey and horse stated that, the possible function of the
vomeronasal organ is rclated to the sexual behaviour. Schummer et al.
(1979) added that this organ performs a special olfactory functions
notably the investigation of urinary pheromones, which is very important
not to tresspassing other animals teritories. This seems to be related to
the "I'lehmen" reaction, a peculiar sustained retraction of the upper lip.

Table 1: Showing the length of the vomeronasal organ in different

) specics.
Animal | Length Reference
Donkey 9-13 em Present study BT
Horse 15-20 cm Hare, 1975 and Schummer ct al., 1979
Ox 15-20 cm Schummer et al., 1979
Buffalo 13-26 cm Abdel-Aziz, 1983
Sheep Tem 1lare, 1975 i
Goat _ |67em Gharib ct al., 1983
Camel 19 ¢cm Badawi and Fath
: Ll-Bab 1974 )
Pig ' 2cm | Schummer et al., 1979
| Dog |23 cm Hare (1975)
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LEGENDS OF FIGURES

Fig. I: A photograph of sagittal section of the rostral end of the nasal
cavily (medial view) showing:
The vomeronasal organ injected with cojoured latex™ (1).
The dorsal nasal Concha (2)
The ventral nasal Concha (3)
The straight fold (4)
The alar fold (35)
The basal fold (6).
Fig. 2: A Photograph of sagittal section of the rostral part of the nasal
cavity (medial view) showing:
The vomeronasal organ (1).
The incisive duct (2)
"The straight fold (3).
The alar lold (4).
The basal fold (5).
Fig. 3: Sterco microscopic picture of the vomeronasal organ and the
ventral part of the nasal scptum showing:
The cartilage of the nasal septum (1)
The mucous membrane of the septum (2)
The vomeronasal duct lumen 3)
The vomeronasal cartilage  (4)
(Stain: PAS,H X =12)
Fig. 4: Microscopic picture of the vomeronasal organ ol the donkey
showing;:
The medial olfactory epithelium (1)
The lateral stratified ciliated columnar epithelium (2)
(Stain H & E, X = 400)
Fig. 5: Microscopic picture of the vomeronasal organ showing:
The vomero nasal cartilage (1)
The vomero nasal duct (2)
The nerve fibers (3)
(Stain: PAS, X =40)
Fig. (6): Microscopic picture of the vomero nasal organ showing;
The elastic cartilage of the vomero nasal organ (1)
The vomero nasal duct lumen (2)
(Stain: Verhoeff X =40)
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