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MORPHOGENESIS OF THE VOMERONASAL ORGAN
(JACOBSON'S ORGAN) IN BUFFALOES (BOS-BUBALIS)

El-Morsi, S. EI-M.
Dept. of Anatomy and Embryology, Fact. of Vet. Med. Mansoura Uniuv.

ABSTRACT

The present study was done on 16 heads of buffalo foetuses (12-104 cm CVL. & 83-
308 days-old). The specimens were prepared as usual for the descriptive dissection
and the light microscopic studies. The result revealed that Grossly, the vomeronasal or-
gan was bilateral formation located alongside the ventral border of the nasal septum
and invested by its own cartilage underneath the nasal mucosa. It had an average
tength of about 8 cm long, it was communicated rostrally with the incisive duct and
ended caudally by blind end 2 - 2.5 cm cranial to the first premolar tooth. Its lumen
mostly was crescentic in shape. Microscopically, the developmental changes could be
chronologically followed in three stages. In the first stage (83-155 days-old). the primi-
tive vomeronasal organ of 83 days-old foetuses was _formed of a primitive vomeronasal
duict lined by stratified epithelium rested on loose propria-submucosa and it was sur-
rounded by a sheet of primitive chondrogenic tissue. In foetuses of 110-128 days-old,
the lining epithelium of the duct showed more differentiation into lateral thin and medi-
al thick layers and rested on a loose vascular propria-submucosa. In 155 days-old _foe-
tuses the lining epithelium was differentiated into lateral respiratory and medial olfac-
tory epithelia, the propria-submucosa was thickened and showed blood sinuses deep
to the respiratory epithelium. In stage 1T (182-227 days-old), the glandular buds of the
vomeronasal glands appeared were firstly differentiated along the main part of the
duct in foetuses of 182-191 days-old and later on at its cranial part in_foetuses of 227
days-old. The propria-submucosa deep to the respiratory epithelium revealed many
glandular buds and many large venous sinuses. Meanwhile, deep to the olfactory epi-
thelium it had scattered nerve fasciculi but neither glands nor sinuses. In stage 111
{254-308 days- old), the propria-submucosa became more thicker in foetuses of 254
days old and revealed abundant glands and large venous sinuses and projected to in-
stde the lumen of the duct deep to the respiratory epithelium but revealed many nerve
bundles deep to the olfactory epithelium. In foetuses of 308 days-old the lumen be-

came narrowed and the propria was endowed with the glandular acini and the venous
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sinuses deep to the respiratory epitheliun and by many nerve bundles deep to the ol-
Jactory one. The vomeronasal cartilage encircled the vomeronasal duct all over its long
axts. The most rostral end of duct was lined with stratified squamous epithelivun. The
vomeronasal glands were PAS positive and - Ab negative.

INTRODUCTION

It has been suggested that, the vomeronasal organ is intimately associated with the olfactory
sense and detection of the phermone material and it was involved in mediation of the reproduc-
tive behavioral respenses among the mammals (10, 22, 31, 15 and 32). In spite of the many
available literature concerning the basic anatomical structure of the vomeronasal organ among
the adult domestic animals (13, 11, 16, 24, 12, 1, 8, 23 and 18) and the laboratory animals (29,
26, 27, 19 and 25) the available data concerning the development of such organ werc meager
(30, 28_. 2 and 3). The occurrence of the Flehmen displays was linked to vomeronasal function
{15). The buffaloes are best known to exhibit a good Flehmen reproductive behavior. thus the
present study was intended to describe the morphogenesis of this organ in the hullaloes and to

document its developmental status during prenatal life .

- MATERIAL AND METHODS

The present work was carried out on 16 heads of buffalo foetuses { Bos-bubalis 1.} of both
sexes, ranging in CVR. length from 12-104 cm long in corresponding to 83-308 days-old. The
foetuses were collected from Mansoura abattoir and animal's farms during the abortion. prema-
ture birth and dystocia. The heads of the aged foetuses were dissected. the nasal cavity was sep-
arated and the nasal region including the nasal septum and the vomeronasal organs were iso-
lated. The specimens were fixed in Bouin s fluid and /or 10% buffered neutral formalin solution
and the aged specimens were decalcified in 5% EDTA sclution. Two formalin-fixed heads of full
term foetuses were dissected and utilized for the macromorphological studies. The selected spec-
imens including the cranial, middle and caudal parts of the vomeronasal organ from all speci-
mens were treated with the normal histologoical techniques and sectioned at 5m thickness. The
sections were stained with haematoxylin and eosin, alcian blue /periodic acid Schiff's and Cross-
mon s trichrome stains adopted by (7)., The nomenclature used was that adopied by {21). The age

of each foctus was estimated according to (4) and postulated in table (1).
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RESULTS

A: Macromorphology :

The vomeronasal organ of the full term buffale foetus was a bilateral formation located along-
side the ventral border of the nasal septum underneath the nasal mucosa and in direel relation
to the vomer bone, the palatine processes of both maxillary and premaxillary hones. It started
cranially just caudal to the incisive papilla and ended caudally by 2-2.5 c¢m cranial to the level of
the first premolar tooth and measured an average length of about 8 cm long. The rostral part of
the organ proceeded cranioventrally through the palatine ﬁssure from the nasal to the oral cavity
where it communicated with the incisive duct caudal to its oral orifice. The organ was communi-
cated with the oral and nasal cavities by means of the oral and nasal orifices of the incisive duct.
The organ was almost completely enclosed by the vomeronasal cartilage along ils axis. The inter-
nal contour of the organ was varied along its axis and it was mostly appeared crescentic in its
shape. The long axis of the crescentic lumen was oriented vertically with lateral convex and me-

dial concave mucosal walls .
B: Microscopical study:

The developmental changes met with during the organization of the vomerona-sal organ of the
buftalo could be divided into three distinct stages according to its chronoelogical cvents, Stage 1
(83-155 days-old): At the earliest age of the study (83 days-old), the presumplive vomeronasal
organ was composed of two primitive vomero-nasal ducts coursed alongside the ventral border of
the prospective nasal septum. Each duct was uniformly lined along its length by siratified epi-
thelium having mostly spherical nuclei, it was formed of a single basal cell layer of darkly
stained cells and many superficial cell layers of lightly stained or vacuolated cells. The lining epi-
thelium was more thicker at both ventral and medial aspects of the duct than elscwhere. The
duct was surrounded by propria-submucosa of loose connective tissue rich with scaltered con-
nective tissue cells. The propria submucosa was bordered along the ventral and medial aspects
of the duct by a perichondrogenic curved plate that was formed of fibroblastic condensation and

primitive chondrogenic cells and surrounded by dence perichondral layer (Fig. 1 & 2).

In foetuses of 110 days-old, the lining epithelium of the duct showed more differentiation into
lateral thin epithelial one that having numerous cellular vacuolations and mecial thick epithelial
layer having more stratification and less cellular vacuola-tions, The superficial cells of the lateral
epithelium revealed partially spherical and partially elongated nuclei while, those of the medial
one mostly revealed vertical oval nuclei with apparent few cilia. The propria-subnnicosin wis con-
tinued with that of the septal nasal mucosa and it was still formed of loose connective tissue

containing many small and few large blood vessels. ‘These vessels were mostly cngorged with the
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blood and appeared invaded from the nasal mucosa. The lumenal configuration of the duct was
varied from a upright elongated to ovoid in its shape passing in a craniocaudal direction. The
prechondral sheet of the prospective vomeronasal cartilage was J-shaped and showed more dis-
tinguished chondrogenic tissue with widely spaced chondroblasts and covered with well-

recognized perichondral layer (Fig. 3&4).

In foetuses of 128 days-old, the most distinct developmental features were the dillerentiation
of the primitive J-shaped prechondral plate along the main part of the duct into closed quadrilat-
eral tube enclosing the vomeronasal duct and its associated soft tissues. The medial layer of the
lining epithelium of vomeronasal duct showed more stratification and revealed uniformly con-
cave lumenal surface while, the lateral one showed only moderate reduction in the number of
the vacuolated cells and revealed more or less straight lumenal surface. The lumen of the duct
appeared more or less ovoid in outline. The propria-submucosa was formed of loose connective
tissue rich in scattered small blood vessels but it was mostly thicker deep to the lateral epitheli-

um and revealed few large blood vessels or sinuses (Fig. 5).

In foetuses of 155 days-old, the vomeronasal organ and its associated soft tissue showed a
great diversity in their structures. It was possible to distinguished to two types of lining epitheli-
um; thin respiratory and thick olfactory types. The former lined the lateral and dorsolateral as-
pects of the duct while the later one lined the medial and ventral aspects of the duct. The respir-
atory epithelium was thinner and formed of pseudostratified columnar ciliated cpithelium with
scarcely scattered goblet-like cells. The olfactory epithelium was much thicker and built-up of
basal, bipolar and sustentacu-lar cells and having many surface cilia. The propria submucosa
was greatly thickned deep to the respiratory epithelium and contained many large biood sinuses,
Meanwhile, it was thin deep to the olfactory epithelium and revealed many nerve fasciculi espe-
cially at the dorsomedial aspect of the duct indicating the tracing course ol the vomeronasal
nerve. The lumenal surface of the olfactory epithelium was concave, while that of the respiratory
one was convex and the lumen was crescentic in its shape. The configuration of vomeronasal
cariilage was varied along the axis of the duct and revealed many differentiated chondroblasts
and chondrocytes as well as developed chondrogenic perichondral layers (Fig. 6 & 7). Caudal to
the closed caudal end of the duct, the blood vessels and the nerve fasciculi ot ilic vomeronasal
nerve were proceeded caudally through the septal-submucosa and guarded by prolonged L-
shaped plate of the vomeronasal cartilage (Fig. 8).

Stage 1i : (182-227 days old), in foetuses of 182 days-—old, the general appearance of the lining
epitheliim of vomeronasal duct had not changed substantially with respect to the previous age
where it was formed of a lateral thin respiratory epithelium and medial thick olfactory one. But

the latter showed further dorsal and ventral expansions to line the dorsal and ventral curvatures
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of the lumen rather than the medial aspect and showed further cellular differentiation. The con-
figuration of the lumen was varied from upright straight to slightly curved to crescentic cavity
passing in a craniocaudal direction along the axis of the duct (Fig. 9 & 10). On the other hand,
the lateral respiratory epithelium showed dorsolateral and ventrolateral outward inva gination in
the underlying propria-submucosa. The most distinct developmental features were the differen-
tiated glandular buds of the future vomeronasal glands from the dorsal crypt of the laieral res-
piratory epithelium. The appearance of these glandular buds were mostly limited (o the middle
and caudal parts of the organ as they were not yet chserved cranially. The propria-submucosa
showed widely distributed small blood vessels deep to both respiratory and olfactory epithelium
as well as many intermingled large thin walled blood sinuses or small arteries decp  to the res-

piratory epithelium.

In foetuses of 191 days-old, the constructive pattern of the vomeronasal ergan was closely
similar to that of the previous age except that, the previously differentiated glandular bhuds were
increased-in the number and became canalized. Also, the ventral crypt of the respiratory epithe-

linm showed early differentiated glandular buds (Fig. 11).

In foetuses of 227 davs-old, the vomeronasal cartilage was being to be fornied of mature hya-
line cartilage that was contained mature chondrocytes and cartilaginous matrix and invested
with clear {ibrous perichondral layer. The enclosed tubular configuration of thc vomeronasal car-
tilage along the maln part of the duct was represented cranially by strongly curved J-shaped
plate around the cranial part of the vomneronasal duct. Also, the general configuration of the lu-
men was varied from upright elongated straight to slightly curved to crescentic-like in its outline
passing in a craniocaudal direction along the length of the duct. The lining epithelium of the vo-
meronasal duct had no further changes in its structure and appearance unless, it was relatively
thin at the cranial part of the duct. The respiratory epithelium showed more or less coirugated
lumenal surface. The propria-submucosa along the middle and caudal parts of the duct became
more vascularized and revealed more differentiated glandular buds and canalized acini deep to
the respiratory epithelium but many scattered nerve fasciculi and bundles deep to the olfactory
epithelium. In this respect, the cranial part of the duct showed peculiar featurcs where the glan-
dular buds were delayed in its differentiation and being to be developed from both medial and
lateral respiratory lining epithelium. As well, both buds and the blood vessels showed peculiar
distribution all over the contour of the lumen and even more medially than laterallv in contrast
to the usual pattern which could be maintained in the middle and caudal part of the duct. The
nerve fasciculi were being to be absent at the cranial part of the organ the orifices ol the glandu-

lar duct system were observed at the ventral and lateral commissures of the wall and occasional-

1y at the lateral wall (Fig. 12 & 13 ),
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Stage III: (254-803 days-olds): In foetuses of 254 days old, the general construction of vomer-
onasal organ along its length had little further developmental changes that were concerted
mainly to the propria-submucosa of the middle and caudal parts of the organ where it was
formed of interwoven dense collagen fibers and little ground substance. It showed many distrib-
uted small blood vessels underneath the lining epithelium all over the contour of the lumen.
Furthermore. it was much thicker deep to the respiratory epithelium where it contained many
large biood sinuses and great patches of aggregated glandular acini as well as fow nerve fascicu-
Ii. The propria-submucosa together with the overlain respiratory epithelium were clearly bulged
to the lumen. As a result, the lateral lumenal surface of the duct became strongly convex and
the lumen was displaced medially. The respiratory epithelium revealed clearly corrugated lumen-
al surface. On the other hand, the propria-submucosa underneath the olfaciory epithelium had
neither glunds nor blood sinuses but had many nerve fasciculi and revealed a uniform lumenatl

concave surface (Fig. 14 &15).

In foetuse of 308 days old, the basic constructive and functional componenis of the vomero-
nasal organ were: clearly attained and the organ became well-established. The vomeronasal car-
tilage was clearly formed of mature hyaline cartilage that contained mature chondrocytes and
surrounded by a clear fibrous perichondrial layer. It completely encircled vomeronasal duct and
its associated soft tissue all over its whole length except cranially it where deficient laterally and
replaced by J-shaped lamina. The lining epithelium allover the length of the vomcronasal duct
was formed of lateral thin respiratory epithelium and medial thick olfactory one but ihe relative
thick-ness of these layers were reduced cranially and caudally to some extent. The propria-
submucosa all around the contour of the duct became highly endowed with the associated spe-
cial structure of the vomeronasal organ. It showed many large blood sinuses deep to the respira-
tory epithelium rather than the widely distributed small blood vessels. As well, il revealed lot of
the well-developed glandular acini all around the contour of duct except medially where they
were absent. These glands were branched tubuloacinar of strongly PAS positive and AB negative
indicating neutral mucopolysaccharides nature. Moreover, these glands showed lew excretory
duct system but had very clear periglandular lymph spaces. Furthermore. thc propria-
submucosa revealed many nerve bundles deep to olfactory epithelium at the medial and ventral
aspect of the duct. The lumen of the duct was greatly narrowed especially at the caudal end of
the duct {Fig. 16 & 17). On the other hand, the most extreme cranial end of the vomeronasal
duct pursued a cranioventral direction and traverse the palatine fissure where. it was communi-
cated with the incisive duct. It was lined by stratified squamous non keratinzed epithelium con-
tinued with that of the incisive duct and it was supported by comma-shaped cartilaginous plate

(Fig. 18). As well, the vomeronasal cartilage was continued caudal beyond termination of the or-
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gan to soric exient to guard the blood vessels and sinuses and bundles of the vomeronasal nerve
(Fig. 19) .

Table (1): Material available for study:

No. of CVRL Estimated age
foetuses (cm) _(days)
2 12 83
3 18 110
2 24 128
1 36 155
2 48 | 182
2 52 191
1 68 227
1 80 254
2 104 308 (At birth)

Fig. (1) : A photomicrograph of cross section at the middle
bullfalo oetus showing, the relative position of the
sal septum (s) H&E stain X 40.

part of the nasal cavily of 83 days-old
primitive vomeronasal (o) and the na-
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ig. {2) : High magnification of Fig. {1) showing the Tumen (n), thin {I) and thick (m) cpithelium of
the primitive vomeronasal duct, propria-submucosa (b) and primitive vomeronasal cartil-

age () H&E stain X 200.

Fig. (8): A photomicrograph of cross section at the cranial part of the vomeronasal organ of 110
days-old buffalo foetus showing thick lateral () and thin medial (m) layer of {he lining ep-
ithelinm, propria-subimu-cosa (p). small blood vessels (v). large blood sinuscs (V). elon-
gated lumen (n) and prospective cartilage (¢} H&E stain X 100.
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Fig.(4):

High wmagnification of Fig. ({3)
shiowing, thick medial (m) and
thicle lateral (I) layers of the lining
epithelium and the Ilumen (n)
H&E staln X 400,

Fig. {8) : A photomicrograph of cross sec-

tion at the middle part of the vo-
meronasal organ of 128 days-old
buifalo foetus showing, closed tu-
bular vemeromasal cartilage (c].
propria submucos (p) small blood
vessels (v) blood sinuses [V), thick
medial (n) and thin iateral (m) ep-
ithe-lial layers H&E stain X 100.
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Fig. (8): A photomicrograph of cross sec-
tion at the caudal part of the vo-
merona-sal organ of 155 days-old
buf-falo foetus show-ing, vomero-
na-sal carti-lage (c), propria sub-
mucosa (py, small blood vessels
(v}, blood sinuses (V) nerve fasicu-
1i {e), medial thick (m) and lateral
thin { 1) epithelium, cres-centic
lumen {n) H&E stain X 40.

Fig, (7): High of Fig. (6) showing lateral
thin respiratory (1), medial thick
olfactroy (m) epithella, basal {1),
receptor (2) and sustanticular (3)
cells and cilia (arrow) H&E stain
X 400.
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Fig. {81 A pholomlocrograph of cross sec-
tionn ol the vomeronasal cartilage
candal to closed end of the duct
in 155 days-old buffalo foetus
showing, the caudal continuation
ol the fas-cluli (e} and large blood
vessels (V) of the organ, L-shaped
cartilginous lamina () and septal
subimucoza (b) H&E stain X
100.

Fig. (8): A photomicrograph of cross sec-
tion at (le middle part of the vo-
meronasal organ in 182 days-old
bulfalo wetus showing, the dorsal
and ventral expansion (arrow
heads) of olfactory epithelium (m),
dorsal and ventral crypts (arrow)
of respiratory epithelium { 1 ),
glandular  buds (b}, propria-
submucosa (p), small blood ves-
sels {v) large blood sinuses {V}, ar-
teries (a) and nerve fasciculi (e).
H&E stain X 40.
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¥ig.(10): Iligh magnification of Fig. (9) showing, basal (1), receplor (2) and sustanticular {3) cells
and cilia (arrow) of well differentiated olfactory epithe-lium . 11 & E stain X 400.

Fig. (11): A photomicrograph of cross sec-
tion at the middle part of the vo-
meronasal organ in 181 days-old
bulfalo foetus showing, dorsolat-
eral glandular acini {(d) and ven-
trolateral glandular buds (b) H&E
stain X 40.
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Fig. (12): A photomicrograph of cross sec-
tion al the cranial part of the vo-
meronasal organ in 227 days-old
bLutialo foetus showing the distri-
bution of the glandular buds (b),
small (v) and large (V] blood ves-
sels all around the lumen (n) |
glandular orifices {arrow; H&E
zinin X 40.

Fig. (13): High magnification of Fig. {12) showing, the cdiziriboiion of the glandalar bnds (b) deep
to both respiratory (1) and olfactory (m) eplthelivm, «cworciory duct () 1D & B stain X
200 .
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Fig. (14} A photomicrograph of cross section at the middle part of the vomeronasal organ in 254
days-old buffalo foetus showing, dense fibrous propria-submucosa (p). convex and corru-
gated lateral wall (1}, uniform concave medial wall (m), large blood sinuses (V), patches
of plandular acini (g}, nerve fasciculi [e), crescentic lumen (n), vomeronasal cartilage (c).

AB/PAS stain X 40.

Fig, (18): A photomicrograph of cross section at the middle part of the vomeronasal organ in 254
tlavs-old buffalo foetus showing dense fibrous propria-submucosa (p), convex and corru-
galed lateral wall (1), uniform concave medial wall (m), large blood sinuses (V). patches
of glandular acini (g), nerve fasiculi (e}, crescen-tic lumen (n), vomeronasal cartilage (c).

Crossman's trichrome stain X 40.
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Fig. (16): A photomlicrograph of cross section at the candal part of the vomeronasa! organ in 308
days-old buffalo foetus showing numerous glandular patches (). large blood sinuses (V),
several nerve bundles (e) narrow lumen (n) reduced respiratory (1) and oifactory (m) epi-
thelium, propria-sulb-mucosa (p) and vomeronas=al cartilage (o) IT&E stain X 40 .

Fig. (17): Iigh magnification of Fig. (16) showing strong PAS positive and AB negative glandular
acini (g} periglandular lymph spaces (airrow) cxoretory duct [d) blood sinuses (V) AR/PAS
stain X 200.

Mansoura, Vet. Med. J. Vel. IV, No. 2, 2002



El-Morsi, S. EI-M.
162

Fig. (18): A photomicrograph of sagittal section at the level of incisive papilla of 308 days-old foe-
tus showling, stratified squamous epithelium (s), incisive duct (d) and its oral orifice (0) .
comma shaped cartilaginous plate (c) . H&E stain X 40.

Fig. {18): A photomicrograph of cross section of the vomeronasal cartilage caudal to closed end of
the durt in 308 days-old buffalo foetus showing, vomerconasal cartilage (¢) bundles of vo-
meronasal nerve (n), large blood sinuses (V) and vessels (v) H&E stain X 200.
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DISCUSSION

The present study revealed that the relative posilion and relation of the tetal vomeronasal or-
gan to the surrounding structures was closely correlated with that described in the adult bovine

(12} and buffaio {1).

The primitive vomeronasal organ of the buffalo was forined of a primitive vomero-nasal duet
lined by stratified epithelium rested on loose propria-submucosa and bordered by & sheet of pre-

chondogenic tissue similar to that described in camel (2), goat (3), rat (30) and hamster {28).

The differentiation of the lining epithelial layer of the vomeronasal duct into respiratory and
olfactory cpithelium was observed in buffalo foetuses of 155 days-old In corresponding to 30 cm
CVRL, in camel {2), 13 cm CVRL. in goat (3}, 13 days of gesration in hamster (28) and 16 days of
gestation in rat (30). '

There was a wide agreement that the lateral and dorsal aspcoets of the vomeronasal duct were
lined by respiratory epithelium while its medial and ventral aspects were lined by olfactory ept-
thelium in domestic animal (8). sheep (13), bovine {12}, horse and donkey (16). donkey (18), big
(14), buffalo (1}, camel (2), goat (3}, cat (23) hamster (28) and rat {30, 29, 27). Such pattern was
confirmed in the present study with some exception that the oifactory epithelinm was expanded
to line the dorsal aspect of the duct rather than the medial acd ventral ones. In agreement with
{20) in hamster and (25) in rat and (3) goat, the lumenal surface of respiratory mucosa was cor-
rugated. The corrugated lumenal surface of the lateral respiratory epithelium of the vomeronasal
organ was suggested to be an adaptation for the changes of the lumenal contour of the organ (29

and 25).

The caudal parts of the vomeronasal duct was lined by single columnar epithelinm in rat {30,
29 and 27), hamster (28) and cat (23) in confliction with the present study where the olfactory
epithelium was expanded and extended all over the length of the duct. Such condition together
with the aforementioned one may be suggested to reflect the good Flehmen behavinr among the

buffaloes.

The most extreme rostoral end of the present duct was lined by stratified squamous epitheli-
um in agreement with that described in hamster (26 and 28}, rat (30, 29 and 27). buffalo (1),
and cat (23). But disagreed with that described in camel in which such part was lined by strati-
tfied columnar epithelium (2). The vomeronasal duct of the butfalo was communicated rostorally
with incisive duct in agreement with that described in buffalo {1), sheep {13). horse and donkey
{16), donkey (13), equines, (11 and 24) and camel (6 and 2). Morcover, it was indircetly connect-
cd with boih oral and nasal cavities through the oral and nasal orifices of the incisive duct simi-

lar to thai described in buffalo (1), sheep (13) and bovine (24 and 12). But dissimilar to that de-
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scribed in eqitines (11 and 24), horse and donkey (16), donkey (18) and camel (6 and 2) where it

was connected only with the nasal cavity as the incisive duct was blind orally,

The vomeronasal cartilage of the buffalo was hyaline in type. This finding correlated with that
described in domestic animals (8). horse and donkey (16), camel (2), goatl (3). Dol conllicted with

that described in donkey where it was elastic in type (18}.

The vomeronasal duct in the donkey was enclosed in the vomeronasal cattilage along its
whole lengih except at its extremities (18). This finding disagreed to some cxtent with the present
study where such cartilage was prolonged to enclose the caudal end of the ducl and extended

beyond its termination to enclose the caudal continuation of the nerve bundles and the blood

vessels.

The present study reveled that, the propria submucosa of the respiratory epithelium was en-
dowed with large blood sinuses and glandular acini while that of the olfaciory onc had neither
bloed sinuses nor glands but contained many nerve bundles. This finding was correlated with
that described in sheep (13), bovine (12), mouse (19), came!l (2). goat (3}, cat (23) and donkey
(18).

The highly distributed venous sinuses underneath the lateral epithelium of ihe vomeronasal
duct has been suggested to be means for alternating the pressure inside the duct and subse-
quent draw of fluid from the incisive duct to inside the organ (20 and 9}, The sceretory and vas-
omotor activity of respiratory epithelium probably facilitates the contact between the stimulus
with the rceeptor and the exchange of material contained in the lumen of the organ (9). The cav-
ernous envelop arcund the vomeronasal organ has been regarded as a regulator of cither inspi-
ration and cxpiration of air or aspiration and expedition of fluid between the nasal cavity and the

organ (20, 32 and 25).

The glandular buds of the vomeronasal glands were firstly detected in baftalo {octsoes of 182
day-olds in corresponding to 8 cm CVRL. in goat {3). and 35 cm CVRL. in camel (2} and postna-
tally in rat (30 and 29),

The vomeronasal gland of the buffalo were strong PAS positive and AB negative. This finding
agreed with that found in domestic animals (8), rat and rabbit (27). sheep (13). goat [3), camel
(2). But disagreed with that described in horse and donkey (16} and donkey (18) and cat (23)
where such glands were serous in nature. The secretion of the vomeronasal glands might permit
solution of the odures and rinsing of out after smell by the organ for further sampling (17). The
present dcvelopmental events in this study lead us to speculate that the hutfalo foetuses have

unique vomeronasal organ that correlated with the good Flehmen displays.
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