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Abstract

This work aimed to throw more lights
on beginning time of the first appear-
ance and origin as well developmen-
tal vicissitudes of rabbit's nostril. This
work was carried out on 116 rabbit
embryos and fetuses of both sexes.
The specimens were obtained, from
14 normal and apparently healthy
adult female rabbit. At days (D) 11
there was a cleared invagination on
the thickened epithelium of the nasal
placode as a nasal pit. The latter had
an oval in outline at 12 D and it
formed the nasal sac. At 13 D the na-
sal sac had given rise to the primitive
nasal cavity. Its external opening will
differentiate to form the primitive nos-
tril, occluded by nasal plug. At 14 D
the lining epithelium of the lateral na-
sal wall was of variable thickness of
stratified cuboidal type of epithelium.
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At 16 D there were a clear some cel-
lular apoptosis in center of nasal

plug.

At 18-20 D the center of the nasal
plug was dissoluted and the nostril
was begun to canalize. At 22 D the
nostril was lined by keratinized strat-
ified squamous epithelium especially
at the rostral part of nasal vestibule
and the nasal vestibule was lined by
thick keratinized stratified squamous
epithelium. At 30 D the nostrils ap-
peared as oblique slit like opening
similar to that of newly born rabbit.

Keywords: Nasal placode, pit, sac,
plug, rostral naris

Introduction

The nostril is the portal entry to the
nasal cavity. In rabbit, Beaudoin, et
al., (2003) revealed that, at 12.5
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days, the face is modeled, develop-
ing nasal, maxillary and mandibular
buds. Roongruangchai et al., (2006)
added that, at 12-14 mm rabbit em-
bryo the nasal pit is surrounded by
the lateral and medial nasal promi-
nences. In rat, Vidic (1971) and
Vidic, et al., (1972) observed that,
the nasal placodes become visible at
9" and 12" days of gestation respec-
tively. In human, Warbrick (1960) re-
vealed that, the broad opening of the
stomatodaeum is bounded caudally
by the mandibular arch, laterally by
the maxillary processes and rostrally
by the prominent, overhanging front
part of the head. A wide shallow con-
cavity in the roof of the stoma-
todaeum continues forwards and up-
wards over the front of the head.
Arey (1974) and Snell (1975) men-
tioned that, the nostrils of the human
embryo are closed by epithelial plugs
from the second to the sixth month.
Kumoi, et al., (1993) stated that, the
complete recanalization of the nasal
plug in human occurs in 16-17-week
fetus. Nishimura (1993) observed
that, the reabsorption of the tempo-
rary nasal epithelial plug at a 13 to
15-week human fetus. Sadler (2012)
and Som and Naidich (2013) added
that, Cavum nasi is initially indicated
by the nasal placodes. The latter
forming the nasal pits which are sur-
rounded by the medial and lateral na-
sal prominences. The available liter-
ature revealed that the development
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of the nasal cavity in different domes-
tic animals, are discussed in several
animals such as; Seham-Gabr
(2015) in rabbit, Shapiro (1970) in
mice and rat, Gaare (1976); Gaare
and Langman (1977) and Burk, et al.,
(1979) in mice, Roongruangchai, et
al., (2006) in rabbit, pig and man,
Warbrick (1960) Andersen and Mat-
thiessen (1967), McGarth (1980),
Kumoi, et al., (1993) and Som and
Naidich (2013) in man and Ahmed
(1988) in camel. Carlson (1981) in
mammals, Noden and De Lahunta
(1985) in domestic animals, Frand-
son, et al., (2009) and McGeady, et
al. (2017) in animals. The aim of this
work is to throw more lights on begin-
ning time of first appearance and
origin as well as developmental vicis-
situdes of nostril of the rabbit.

Material and Methods

This work was carried out on 116
rabbit embryos and fetuses of both
sexes. The specimens were ob-
tained from 14 normal and appar-
ently healthy adult female rabbit. The
rabbits were obtained from the rabbit
farm of Faculty of Agriculture, Zaga-
zig University. They were housed for
one week before experiment for ac-
climatization to standard pellet ration
(EI-Nasr Chemical Company, Cairo,
Egypt) and were given free accesses
to water ad libitum. All animals man-
aged according to Animal Ethical
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Committee of Faculty of Veterinary
Medicine, Zagazig University (ZU-
IACU/2/F/109 /2018).

The pregnant rabbits were tested at
age 11-30" days of pregnancy. The
age of embryo was estimated by the
pregnancy records and age of preg-
nancy depended on the time of mat-
ing. Just after slaughtering, eviscer-
ation and evacuation of their uteri.
The obtained embryos and fetuses
were classified into two group repre-
senting the all ages of pregnancy.
Group (A) were immersed as a whole
in 10% neutral buffered formalin and
the other group (B) were immersed in
Bouin's solution for 3-24 hours. Then
washed carefully with distilled water
and transferred to 70% ethyl alcohol.
Then the specimens were subjected
to the following techniques:

l. Histological technique

The heads of fetuses over 20 days
were immersed in EDTA 5.5% -7.0 PH
buffered, with sodium hydroxid and
neutralized in 5% sodium sulphate. The
time taken for decalcification depended
on the age of fetuses. After all speci-
mens assembled for normal histolog-
ical technique, all specimens were
dehydrated in ascending grades of
alcohols, cleared in three changes of
benzene and embedded in paraffin
wax. Paraffin section of 5-7u thick-
ness were obtained and stained by
Hematoxylin and Eosin (H&E) stain

J. Vet. Anat.

59

Alomaisi et al.,

for general histological demonstra-
tion Drury and Wallington (1980),
Suvarna, et al., (2013). The slides
were examined by using light micro-
scopes and the observations were
recorded.

Il. Scanning electron microscope

The embryos and fetuses were deliv-
ered at hourly post conception. Em-
bryos and fetuses were trimmed and
fixed in glutaraldehyde for 12-24
hour and then post fixed in 1 % os-
mium tetroxide for 90-120 min (Che-
ville and Stasko, 2014). The palates
were dehydrated through an ascend-
ing concentration of ethyl alcohol fol-
lowed by 2.5 % buffered leave tissue
overnight at 4° C. glutaraldehyde +
2 % paraformaldehyde, in 0.1 M so-
dium phosphate buffer pH 7.4., wash
3 x 15 minutes (min.) in 0.1 M sodium
phosphate buffer + 0.1 M Sucrose
postfix 90 min. in 2 % sodium phos-
phate buffered osmium tetrox-
ide pH 7.4, wash 3 x 15 minin 0.1 M
sodium phosphate buffer pH7.4.,
dehydrate 2 x 15 min: 50 % ethanol
(in distilled water). contrast over-
night using 70 % acetone + 0.5 %
uranyl acetate + 1 % phosphotung-
stic acid at 4° C., 2 x 15 min. 80 %
ethanol. 2 x 15 min. 90 % ethanol. 2
x 15 min. 96 % ethanol. 3 x 20 min.
100 % ethanol. The specimens were
coated with gold-palladium mem-
branes and examined at EM Unit,
Mansoura University, Egypt in a Jeol
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JSM-6510 L.V SEM. The micro-
scope was operated at 30 KV.

The nomenclature used along the
course of this study was those
adopted by Nomina Anatomica Vet-
erinaria (2017), Nomina Embryolog-
ica Veterinaria (2017) and Nomina
Histologica Veterinaria (2017)

Results

Rabbit embryo of 11 days old:
There was a clear invagination on
the thickened epithelium of the nasal
placode as a nasal pit (Fig.1A). The
latter had an oval shape.

Rabbit embryo of 12 days old: The
nasal pits which were oval in outline,
became narrow from side to side. Af-
ter that, ran caudally, slightly medi-
ally to form the nasal sac. The
opened part of the nasal sac was
bounded by a raised-up edge which
form the lateral and medial nasal pro-
cesses (Fig.1B). The latter pro-
cesses were appeared as undiffer-
entiated mesenchymel cells. The na-
sal sacs were detected as an ecto-
dermal invagination lined with 5-8
cell layers. The nasal sac was still
closed by cellular mass called nasal
plug (Fig.1C). The primitive nasal
septum appeared (Fig. 1D)

Rabbit embryo of 13-14 days old:
The nasal sacs had given rise to the
primitive nasal cavity. Its external
opening will differentiate to form the
primitive rostral naris (Nostril) which

J. Vet. Anat.

60

Alomaisi et al.,

is occluded by the nasal plug. The
medial and lateral sides of the nos-
trils showed the miniature of nasal
cartilages. The two nasal cavities
were separated from each other by
undifferentiated mesnchymal tissue
forming the primary nasal septum
(Figs 2A and B). The lining epithe-
lium of the lateral nasal wall was of
variable thickness of stratified cu-
boidal type.

Rabbit embryo of 16 days old: The
nostril (Rostral naris) still occluded
with epithelial nasal plug (Fig 2C).
During this stage, there were clear
some cellular apoptosis in the center
of the nasal plug, marked by the ap-
pearance of irregular and numerous
piknotic nuclei (Fig 2D).

Rabbit fetus of 18-20 days old: The
center of the nasal plug was disso-
luted and the nostril began to cana-
lized (Fig.3A). Also, the lining epithe-
lium of the nasal vestibule was lined
by stratified squamous non-keratin-
ized epithelium with clear basement
membrane (Figs 3B, C and D).

Rabbit fetus of 22 days old: The
nostril was lined by keratinized strat-
ified squamous epithelium especially
at the rostral part of the nasal vesti-
bule (Fig 4A). The nasal vestibule
was lined by thick keratinized strati-
fied squamous epithelium. There
were many submucosal glandular
buds appeared as invagination of the
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aforementioned lining epithelium
(Fig 4B).

Rabbit fetus of 30 day days old:
The nostrils appeared as oblique slit
like opening similar to that of newly
born rabbit (Fig 4C). The nasal vesti-
bule was lined by four to six cell lay-
ers of keratinized stratified squa-
mous epithelium (Fig 4D).

Discussion

The present investigation showed
that, the thickened epithelium of the
nasal placode was invaginated to
make the nasal pits (olfactory pits) in
11—days-old rabbit embryo, a result
which came in agreement with, the
statemens of Roongruangchai, et al.,
(2006) in rabbit and Cuschieri and
Bannister (1975) in rat.

The nasal pits in the present work
which were oval in outline, became
narrow from side to side and ran cau-
dally, slightly medially form the nasal
sac. The opened part of the nasal
sac was bounded by a raised-up
edge which form the lateral and me-
dial nasal processes. The latter pro-
cesses were appeared as undiffer-
entiated cells. The nasal sacs were
detected as an ectodermal invagina-
tion lined with 5-8 cell layers in 12-
days-old embryo, a procedure that
over resembling that mentioned by
Beaudoin, et al., (2003), Roongru-
angchai, et al., (2006) and Seham-
Gabr (2015) in rabbit, Vidic (1971)
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and Vidic, et al., (1972) in rat,,
Kumoi, et al., (1993), Mayor and
Theveneau (2013) and Som and
Naidich (2013) in human, Noden and
De Lahunta (1985) in mammals and
Frandson, et al, (2009) and
McGeady, et al., (2017) in animals.

The present study revealed that, the
nasal sac was still closed by cellular
mass called the nasal plug and the
primitive nasal septum appeared at
12-days-old rabbit embryo. These
results were in agreement with the
statement of Arey (1974) and Snell
(1975) as they observed that, the
nostrils of the human embryo were
closed by epithelial plugs from the
second to the sixth month. Kumoi, et
al., (1993) in human, stated that the
complete recanalization of the nasal
plug occurred in 16- 17-week-fetus.
Nishimura (1993) observed that, the
reabsorption of the temporary nasal
epithelial plug ata 13 to 15-week-hu-
man fetus. Ahmed (1988) in camel
embryo revealed that, the nostrils
were occluded with nasal plugs at 23
mm CVRL. While these results were
conflicted with the statement of Se-
ham-Gabr (2015) in rabbit whose
claimed that, the rostral nares were
occluded with nasal plug at 23- days-
old rabbit embryo.

In the animal under investigation, at
13-days-old rabbit embryo, the nasal
sacs had given rise to the primitive
nasal cavity. Its external opening
which will differentiate to form the
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rostral naris (Nostril) which was still
occluded by nasal plug. The medial
and lateral sides of the nostrils
showed the miniature of nasal carti-
lages. The two nasal cavities were
separated from each other’s by un-
differentiated mesnchymal tissue
forming the primary nasal septum.
These findings came parallel with
Roongruangchai, et al., (2006) and
Seham-Gabr (2015) in rabbit, Vidic
(1971) and Valverde, et al., (1992) in
rat, Kumoi, et al., (1993), Miller and
O’Rahilly ~ (2004), Mayor and
Theveneau (2013) and Som and
Naidich (2013), in human, Noden
and De Lahunta (1985) in mammals
and McGeady, et al., (2017) in ani-
mals.

in the current work, the nostril was
lined by keratinized stratified squa-
mous epithelium and nasal plug
completely degenerated and disap-
peared at 22-days-old rabbit fetus.
These results were conflicted with
the statements of Seham-Gabr
(2015) in rabbit whose mentioned
that, the two rostral nares are oc-
cluded by epithelioid nasal plug at
the age of 23 days before birth then
recanalized by degeneration of their
epithelium plugs at the age of 30
days, the 1%t day of birth.
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SEI  20kV WD14mm SS50

Fig (1):

A- A photomicrograph of scanning electron micrograph (SEM) of the head of
11-days-old rabbit embryo showing; the nasal placodes as a Fovea nasalis
(FN), Prominentia frontonasalis (PFN), Processus maxillaris (PMax), Sulcus
nasomaxillaris (SNL).

B- A scanning electron micrograph (SEM) of head of 12-days-old rabbit em-
bryo showing; prominentia Fovea nasalis (FN), nasalis lateralis (PNL), Promi-
nentia nasalis medialis (PNM), Sulcus nasolacrimalis (SNL) and Sulcus naso-
maxillaris (SNM).

C- A photomicrograph of L. S. of the head of 12-days-old rabbit embryo
showing; Obturaculum nasalis (ON), Saccus nasalis (SaN), Prominentia na-
salis lateralis (PNL) and Prominentia nasalis medialis (PNM). (H.E. stain.
100X).

D- A photomicrograph of C. S. of the head of 12-days-old rabbit embryo
showing; Obturaculum nasalis (ON), Saccus nasalis (SaN), appearance of the
Septum nasi primitive (SNP). (H.E. stain. 100X).

J. Vet. Anat. 65 Vol. 11, No. 2, (2018) 57 - 68



Prenatal nostril development in rabbit Alomaisi et al.,

Fig. (2)

A

B-

A photomicrograph of L. S. of the head of a 13-days-old rabbit embryo
showing; primitive of nostril (PN) still closed with Obturaculum nasalis (ON).
(H.E. stain. 100X).

A photomicrograph of C. S. of the head of a 13-days-old rabbit embryo
showing; the primitive Cavum nasi (CN), Septum nasi (SN), primordia of
Concha nasalis ventralis (CNV) and primordia of Capsula nasalis primitivae
(CpN). (H.E. stain. 100X).

A scanning electron micrograph (SEM) of the head of a 16-days-old rabbit
Embryo showing; the primordia of nostril(PN) occluded with epithelial Obtu-
raculum nasalis (ON) and lingua (L).

A photomicrograph of L. S. of the head of a 16-days-old rabbit embryo
showing; the cellular degeneration in the center of Obturaculum nasalis
(ON), of primordia of nostril (PN) marked by the appearance of irregular and
numerous piknotic nuclei. (H.E. stain. 400X).
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SEl  30kV WD41mm SS41

Fig. (3)

A photomicrograph of L. S. of the head of a 18-days-old rabbit fetus showing;
the center of Obturaculum nasalis (ON), was disoluted and the primordial of
nostril (PN) was began to canalized. (H.E. stain 400X).

A- A photomicrograph of C. S. of the head of a 18-days-old rabbit fetus
showing; the primordial of nostril (PN), Septum nasi (SN), Capsula nasalis prim-
itivae (CpN). (H.E. stain 40X).

B- A scanning electron micrograph (SEM) of the head a 20-days-old rabbit
fetus showing; the nasal plug was desolated and the nostril (PN) were canalized
centrally.

C- A photomicrograph of L. S. of head of a 20-days-old rabbit fetus showing;
the nasal plug was desolated and the nostril (PN) were canalized centrally. (H.E.
stain 400X).
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SEI  30kV WD41mm  SS41

Fig. (4)

A- A photomicrograph of C. S. of head of a 22-days-old rabbit fetus showing;
Nares rostralis (NR) covered by Epithelium stratificatum squamosum cornifi-
catum (EpSSC) with keratohyaline granules which were present in the most
superfacial layer specially in covering epithelium of the rostral part of Vestib-
ulum nasi (VN), Cavum nasi (CN). (H.E. stain 40X).

B- A photomicrograph of C. S. of head a 22-days-old rabbit fetus old showing;
Vestibulum nasi (VN) lined by thick Epithelium stratificatum squamosum
cornificatum (EpSSC), Glandula nasalis vestibulum (GNV) and Glandula sub-
mucosum (GSM). (H.E. stain 100X).

C- A scanning electron micrograph (SEM) of the head a 30-days-old rabbit fetus
showing; the right and left nostril (N) were clear formation and opened re-
semble postnatal.

D- A photomicrograph of C. S. of the head of a 30-days-old rabbit fetus show-
ing; Vestibulum nasi (VN) was lined by Epithelium stratificatum squamosum
cornificatum (EpSSC), Septum nasi (SN). (H.E. stain 40X).

E- Please do the same as in figs 1,2
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