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Abstract:

This work was focused on the vomeronasal organ (VNO) anatomically and
histologically in Iraqgi sheep. Vomeronasal organ (VNO) plays essential role in
the urinary sensation pheromones (sexual scent) which has not been studied
extensively. In this study, six samples of the VNO for both sexes, adult were
taken from the normal heads of Iraqi sheep Alawasi. The VNO was located in
the anterior portion, just in the floor of the nasal septum (ventrolaterally), it is a
tubular crescent shape, 6 cm in length and opens cranially in the incisive duct
and blinded end caudally at the level of 2™ upper premolar tooth. Histological
examination of the VNO was revealed three regions were divided into cranial,
middle and caudal. It is encompassed inside a cartilaginous capsule which
appeared as U- shape in the cranial region, while in the middle region was a free
ends of the U-shape beside separation the narrow cleft dorsally, in the caudal
region the cartilage became circular (ring shape) and surrounding the VNO
completely, which separated the organ from the respiratory epithelium of nasal
cavity. The lumen of VNO appeared in cranial and middle region as a comma
shape, while, the caudal region was heart in shape, the border was irregular due
to the folding of epithelial mucosa. The lumen of VNO was lined by a sensory
medial wall showing the bipolar sensory neuron supporting and basal cells and
non-sensory epithelium in the lateral wall was contained the basal cells, ciliated
columnar and goblet cells.
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Introduction:

Vomeronasal organ (VNO), or
Jacobson's organ. It was discovered
by Frederik Ruysch and later by
Ludwig Jacobson in 1813 (1). It is
an auxiliary olfactory sense organ,
found in many animals. 1783-1843"

was described an organ in
mammalian nose (nasal cavity)
which  had not been already

explained by other investigator.
During these years most of the
articles of VNO were mention to the
reptiles and contain the mammals
(mice, rats, dogs, cats, goat, sheep
cattle, horse, pigs)(2,3,4,5,6,7,8) and

human being. The numerous
anatomical and histological
comparative studies have been

performed on the vomeronasal organ
was using the techniques light
microscopy. Dehya (2010) was study
the vomeronasal organ anatomical
and histological in more details of
Iraqi cattle. The vomeronasal organ
Is mainly used to detect pheromones,
chemical messengers that carry
information between individuals of
the same species, which play
important role in social behaviors
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and sexual reactions with functions
in estrus detection in mammals
(9,10,11,12,13,14,15,16) hence is
sometimes referred to as the “sixth
sense." Some mammals, particularly
felids and wungulates, use a
distinctive facial movement called
the flehmen response to direct
inhaled compounds to this organ
(17,18,19). The animal will lift its
head after finding the odorant,
wrinkle its nose while lifting its lips,
and cease to breathe momentarily.
Flehmen behavior is associated with
“anatomical specialization”, and
animals that present flehmen
behavior have incisive papilla and
ducts, which connect the oral cavity
to the VNO, that are found behind
their teeth. However, horses are the
exception; they exhibit Flehmen
response but do not have an incisive
duct communication between the
nasal and the oral cavity. Also in the
mammalian sexual behavior of male
and female changed via the
stimulation of VNO through the
perception of pheromones and detect
the urine odor and vagina from the
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male, in female VNO can smell the
newly born and other females
(11,20,21,22,23). In addition, were
thought that the organ in domestic
animal is determining the favors of
food in mouth by olfaction, proved
this function of the organ (16,24).
Many  studies have  been
performed to find if there is an actual
presence of a VNO in adult human
beings. Trotier et al (25) estimated
that around 92% of their subjects
that had no septal surgery had at
least one intact VNO. Kjaer and
Fisher Hansen, on the other hand
(26) stated that VNO structure
disappeared during fetal
development as it does for some
primates (17). Thus, the human
VNOs are histological identified as
paired epithelial tubes structure
located  ventrolateral  bilaterally
along the nasal septum (27) and
investigated  shape, size and
orientation of the VNO using
magnetic resonance imaging (MRI)
(14), also suggested that the VNO
was tubular or pouch like mucosal
invaginations of the anterior nasal
septum (9,12,29,30,15,31) thus, they
observed in the elephant by (32) in
the horse(33,15,34), in bovine and
buffalo (15,35,36,19,37 ) in pig
(15,38) also in sheep and
goat(19,18,38,22,37,18,23,27) dog
(10,39,40,41) cat (42,43) mouse and
rat (44) . The VNO is found at the
base of the nasal cavity. It is split
into two, being divided by the nasal
septum, with both sides possessing
an elongated C-shaped or crescent
lumen. It is encompassed inside a

bony or cartilaginous capsule which
opens into the base of the nasal
cavity.

The lack of information and
complete studies is mainly given the
important of the Iraqi sheep
(ALAWASI) in biomedical research
and an increase of this species due to
play important role in Iraqi
economic source in meat, leathers
and wool production. Therefore, our
aim is to illustrate the morphology of
VNO in this species and compare
with other species, here was reported
a study of the general morphology
and histology of VNO in this
species.

Material and method:

Six head of Iragi sheep Alawasi
were used from ALSHALA abattoir
after slaughtering; the samples were
fixed in 10% formaldehyde in
phosphate-buffered saline (PBS) at
pH 7.4 for 24 hours at room
temperature. After fixation, the
transverse section about eight levels
0.75cm in thicknesses thought its
length was did, and then decalcified
in formic acid solution 10% for 7
days.  After decalcified, the
processing [dehydration with an
ascending grade of alcohol, clearing
in  xylene and impregnation
(embedding) in paraffin wax] was
done. Immediately after embedding,
the samples were blocked with
paraffin wax and then sectioned
using standard histological
techniques, exactly 7 um thick were
prepared. The samples stained with
hematoxylin and eosin (H&E) for
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general histology, as well as PAS for
demonstration of the glandular cells.
The slides were then dipped in
xylene and mounted with cover slip
using DPX mounting medium. The
slides were examined under light
microscope to show the general
morphology and histology of VNO
in this species.

Result:
Anatomical:

Vomeronasal organ in lIraqi sheep
Alawasia early morphogenesis was
closed and consists of blind-ending
tubes which are situated on each side
of the nasal septum (Figure 1) and
extended from the level of incisive
papilla to the second upper cheek
tooth (Figure 2). The bilateral
vomeronasal duct was irregular
crescent C-shaped lumen in cross
section due to the folding lining, and
this characteristic feature was only
found in Iragi sheep Alwasia (Figure
3), the vomeronasal cartilage is
incomplete cartilaginous capsule
which located beneath the nasal
cartilaginous septum on the floor of
the nasal cavity. The cross
examination was divided the area
into three regions (cranial, middle
and caudal region) the cranial region
was narrow duct opened into the
lateral surface of the incisive duct
and extended to the 5™ palatin ridge,
the middle region was wide lumen
and it is extended to the 6-11"
palatine ridge. While, the caudal
region is blind duct extended from
12" palatine ridge to the third upper
premolar tooth (Figure 4).
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Histological:

Histological sections revealed that
VNO of Alawasi Iragi sheep
connected with oral cavity by
incisive duct which extended from
incisive papillae to 2" premolar
tooth. ~ However, these  duct
beginning from the incisive papillae
which located caudal to dental pad
of upper jaw. While, the histological
examination showed that this duct
lining with psudostratified keratinize
epithelium and changing to non
keratinaized at the junction like T-
shape with VNO (Figure 5). The
lumen was encompassed inside a
cartilaginous capsule which showed
three different regions cranial,
middle and caudal. The cross
sections of the lumen VNO revealed
that the side of the epithelium lumen
was convex medially and concave
laterally, in addition, the epithelium
was appear in folds (Figure 6), this
feature and phenomena was found
only in Alawasi Iraqi sheep.
Therefore, the diameter of the VNO
lumen was wider than the cartilage
that encompassed the organ in the
normal case when an animal is alive.

The lateral side of the lumen
(convex surface) was lined by
pseudostratified columnar

epithelium (non-sensory epithelium)
and consist of the basal cells, ciliated
and non-ciliated columnar cells
(depend on the region), and the
goblet cells (Figure 7). While, the
medial side (concave surface) of the
lumen was lined by pseudostratified
columnar epithelium (neuro
epithelium) which consist of the
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bipolar sensory cells (neuron), basal
cells and  supporting  cells.
Supporting cells also named are
sustantecular cells, these cells like
columnar cells which extending
from the basal membrane to apical
surface. Bipolar sensory cells have
bipolar extension i.e. the dendrite
and axon extend to the lamina
propria, the nuclei was central
location and contain the microvilli in
apical surface (Figure 8), in this
region the cell haven’t Nissle body
like all the neurons, thus, all
researchers mention that these cells
must be sensory cell of VNO
instead of bipolar neuron.
Lamina properi

The lamina propria contained the
dense irregular collagen connective
tissue, this collagen bundle play an
important role to support the
glandular tissue and blood supply
during the ensuring the resistance
force, stretch and tension occurs
through ~ pumping  mechanism.
Lamina propria has a great number
of nerve plexuses, glands, and
several blood wvessels in both
epithelium types. The glands in
Alawasi sheep was only mucus type
and filled most of the proeria in both
lateral and medial side of VNO, this
glands its named also Jacobson
glands, these glands were tubule
acinary type which positive PAS
stain, which characterized by high
cuboidal or pyramidal cells with
darkly nucleus, and contain narrow

lumen (Figure 9). The glands have
execratory duct open between
epithelium to secret crypts of
mucosal glands in medial side.
About vascular element in this
present study show wide vein along
all serial section and play important
role in pumping action through the
outflow and inflow of blood stream
during seasonal breeding by push
mucus and helping to mixing with
pheromone by felmen phenomena.
Also the submucosa is filled by
vascular loose connective tissue, and
the VNO was largely surrounded by
vomeronasal  hyaline  cartilage
(VNO). The perichondrium of the
VNO consisted of chondroblasts
numerous chondrocytes present in
lacunae  were surrounded by
extracellular matrix; there were also
many isogenous groups, the shape of
cartilage in the Alawasi sheep have
the main characerstic feature in its
shape, in cranial portion the cartilage
was U-shape and its lumen was
comma shape narrow dorsally and
wide ventrally (Figure 10), while, in
the middle region its dorsal free ends
of U-shape nearing together, with its
lumen appear crypts of mucosal
glands in medial side. The caudal
region showed the -cartilage was
completely envelope and take ring
shape with crescent to heart shape
lumen, all regions above have
somewhat irregular border due to the
mucosa folds.
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Figure 1. Photograph show the cross section of the nasal cavity Alawasia
Iragi sheep. Note that the vomeronasal organ on both side of nasal cavity
surrounded by (blue circle).

Figure 2. Photograph of the palatine ridge show the area of the
vomeronasal organ extended from the incisive papilla to the second upper
cheek tooth (yellow arrow).
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Figure 3. Microphotograph of the vomeronasal duct showing an irregular
crescent C-shaped lumen due to the folding lining.

Figure 4. Photograph of the palatine ridge detecting the cranial, middle and
caudal region of the vomeronasal organ extention (blue and red arrows).
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stratified
o epithulinm

Figure 5. Microphotograph show the incisive papilla vomeronasal organ
epithelium was psudostratified keratinize epithelium.

Figure 6. Microphotograph shows the lumen of the vomeronasal organ. A,
concave laterally, and (B) was convex medially.
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L amins propacia

Figure 7. Microphotograph show the convex surface was lined by
pseudostratified columnar epithelium (non-sensory epithelium), basal cells
(green point), ciliated and non-ciliated columnar cells (yellow point) and the
goblet cells (red point).

Figure 8. Microphotograph show the pseudostratified columnar epithelium
(neuro epithelium) on the concave surface which consist of the bipolar
sensory cells (red point), basal cells and supporting cells.

106



Kufa Journal For Veterinary Medical Sciences Vol. (3) No. (1) 2012

Iamina prepris

Figure 9. Microphotograph show, (A) the glands in the lamina propria and,
(B) dense irregular collagen connective tissue

Figure 10.
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Microphotograph shows the different regions of the cartilage, (A) cranial
region the cartilage was U-shape, (B) middle region the free ends of U-
shape nearing together, and (C) caudal region the cartilage was completely

envelope and take ring shape.

Discussion:

The previous studies of VNO
were not mention to the all
components of this organ. VNO is a
tubular crescent shape and split into
two pairs, separated by the nasal
septum which lies on the base of
nasal cavity (9,12,15,27,29,30,31,40,
45,46).Thus, this study indicates that
VNO communicate with oral cavity
via the incisive opening which
located on both sides of incisive
tubericle which mention by (32,47).
The length of organ from point of
incisive opening to its caudal end at
2" upper premolar tooth was 6 cm
while in dog 5-6 cm (10), 15-20 in
cow (35,48), horsel12-15,
buffalo18.9 cm (19,21,23,38) in
Iragi cattle 16 cm (16). Currently
study showed that the VNO of Iraqi
sheep length is 9-6 cm in average,
while Alawsi Iragi sheep not
exceeded 6¢cm, and shorter in length
In human was7 mm (27).

The VNO of Alawsi Iragi sheep
was lining with two type of
epithelium, the respiratory
epithelium was  pseudostratified
columnar ciliated, while other
animals have non ciliated columnar
like (19,27,32,33,39,49) in the
medial side was lining with non-
ciliated pseudostratified columnar
epithelium and this were agreement
with all researcher except (50) who
mention in (animal) opposite lining.

The main characteristic feature
found in Alawasia Iraqi sheep not
observed in other animals are;

(1) the folds of epithelial mucosa in
both side on the length of VNO duct
this point play important role to
explain the function of the VNO
during the breeding season which
increase the amount of mucus
secretion by glands, and this was
gave high chance to mixing with
pheromone to induce meeting
(sexual behavior) and also explains
the high sensation of epithelium of
VNO to external environment like
chemical pheromone to produce
more mucus to dissolved this
substance and stimulation bipolar
neuron in medial side to induce
flemen phenomena, this stimulate
Iragi workers on hormonal influence
to elevate twins lambs born.

(2) The lumen of VNO was irregular
borders along its length due to it is
folds of epithelial mucosa and takes
in cranial and caudal region comma
shape and heart shape in caudal
region.

(3) The changes of the cartilage from
the U-shape to another shape depend
on the regions was important for
help to absorbed the tension force
during extension diameter of VNO
during its function.

These are three items looking only
in this study was not mention before
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from the researches in all animals
including human.

References:

1- Jee-young. L. Tae-young, K.
Yong-duck, L and Tae-kyun, Shin.
(2003). Histochemical Characteriza-
tion of the Lectin-binding Sitesinthe
EquineVomeronasal Organ J. Vet.
Sci. 4(1), 15-19.

2- Agasandian, K. H.V. (1991)
Cartilaginous torus epithelium of the
vomeronasal organ of swine and
sheep. Article in Russian Arkh Anat
Gistol Embriol. Jul-Aug; 100(7-
8):36-4.

3- Salaza,r 1. Quinteiro P.S,,
Cifuentes, J.M. (1997). The soft-
tissue components of the
vomeronasal organ in pigs, cows and
horses. Anat Histol Embryol. Sep;
26(3):179-86.

4- Edward, W. J and Lel, R. (2002).
Morphological Characteristics of the
Vomeronasal Organ of the Newborn
Asian Elephant (Elephasmaximus)
The Anatomical Record,
267:252_259.

5- Kjaer, I. F. H. B (1996). "The
human vomeronasal organ: prenatal
developmental stages and
distribution of luteinizing hormone-
releasing hormone.". Eur J Oral Sci.
104 (1): 34-40.

6- Kumar, P. Kumar, S and
Singh,Y.(1992). Histology of the
vomeronasal organ in goat. Indian

Journal of Animal Sciences,

62(11):1052-1054.

7- Schummer, A. Nickel, R. Sack,W.
0.(1979). The wviscera of the
domestic ~ mammals.2™  edition.
Verlag Paul Parey. Berlin. Hamburg.
p. 220.

8- Kumar, P. Kumar, S.Y. . (1992).
Histological studies on the nasal
ethmoturbinates of goats. Accepted
30 August 1992 Bookmark Acrticle.

9- Mimi, H. and Alino, M-M.
(2003). Structure and function of the
vomeronasal system. Progress in
Neurobiology, 70,245-318.

10. Adams, D. R. Wiekamp, M. D.
(1984). The canine vomeronasal
organ. J. Anat. 13, 771-778.

11- Bestami, Y. Huseyin, Y. Cansel,
O. A and Illker, A. (2008).
Vomeronasal organ in labrodor
retrieverer dog (Canis
Familiaris).Bull Vet Inst Pulawy
52,185-188M.

13- Eric, B. K. (1999). The
Vomeronasal organ. Vol, 286
Science www.sciencemag.org.

14- Masaomi, O. Sawako, F and
Katsuhisa, O. (1998). The Structures
of the Vomeronasal Complex in the
horse College of Bioresource
Sciences, Nihon University, 1866
Karneino, Fu8 jisawa, 252-8510,
Japan.

109


javascript:AL_get(this,%20'jour',%20'Arkh%20Anat%20Gistol%20Embriol.');
javascript:AL_get(this,%20'jour',%20'Arkh%20Anat%20Gistol%20Embriol.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Salazar%20I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Quinteiro%20PS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cifuentes%20JM%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Anat%20Histol%20Embryol.');
http://www.smallruminantresearch.com/article/0921-4488%2893%2990121-W/abstract
http://www.smallruminantresearch.com/article/0921-4488%2893%2990121-W/abstract
http://www.smallruminantresearch.com/article/0921-4488%2893%2990121-W/abstract
http://www.smallruminantresearch.com/article/0921-4488%2893%2990121-W/abstract#COR1
http://www.sciencemag.org/

Kufa Journal For Veterinary Medical Sciences

Vol. (3) No. (1) 2012

15- Salazar, 1., M. Lombardero, P. S.
Quintero, P. Roel, J. M. Cifuentes.
(1998). Origin  and  regional
distribution of the arterial vessels of
the vomeronasal organ in the sheep.
A methodological investigation with
scanning electron microscopy and
cutting-grinding  technique. Ann.
Anat. 180, 181-187.

16- Altaii, D.A. (2010). Anatomical
and Histological Study  of
VVomeronasal organ in Iraqi native
cattle (Bos indicus). A thesis degree
of master from university of baghdad
veterinary medicine.

17- Kostov, D.L. (2007).
Vomeronasal organ in Domestic
Animals. Bulgarian Journal of
Veterinary Medicine, 10, No 1, 53-
57.

18- Kam, I. B. Emrullah, E and
Murat, B. (2001). The vomeronasal
organ in goat (Capra hircus)
Veterinary Arhiv 71(1),11-18.

19-Abbasi, M. (2001).Vomeronasal
organ in Lori Sheep .Lorestan,
Khorram Abad, Iran.

20- Nunez, C. M.E. Genovese, P.
and Bielli, A. (2007). Androgen
Receptor Distribution, PAS Alcyan
Blue Reaction in the Vomeronasal
organ and nasal septum mucosa of
developing male rat. Int, J. Morphol
25(3):579-585.

21- Roslinski, D.L., Bhatnagar, k.p.,
Burrows, A.M and Smith, T.D.

(2000). Comparative morphology
and  histochemistry of glands
associated with the vomeronasal
organ in humans, mouse lemurs and
voles. Anatomical Record, 260:92.

22- Hamid, K. Ghaffar, A. Mohsen,
A. Shahram, D. L. and Faramarz, S.
(2007). The Anatomy and Histology
of Vomeronasal Organ (VNO) of
Male Iranian Helical Horn Goat
(Capra persica): Journal of
Animal. 1291-1295.

23- Abbasi, M. (2007). The
vomeronasal organ in
buffalo. TAL. J. ANIM.SCI. vol.6,
(SUPPL.2), 991-994.

24- Getty, R. (1975). The Anatomy
of the Domestic Animals. Sisson and

Grossman’s Vol. 2, Ithaca, New
York. p. 919.

25-Trotier D.  (2000). "The
vomeronasal cavity in  adult
humans.” Chemical Senses, 25 (4):
369-80.

26- Kratzing, J. (1971). The
structure of the vomeronasal organ
in the sheep. J. Anat. 108247-260.

27-Jean, K. (1971). The structure of
vomeronasal organ in sheep. J.Anat
108, 2, pp 247-260.

28-Timothy, D., Smith, M. I., Siegel,
M. P., Mooney, A. R., Burdi, A. M.
B, and John, S. T. (1997). Prenatal
Growth of the Human Vomeronasal
Organ The Anatomical Record
248:447_455

110


http://scialert.net/asci/author.php?author=Hamid%20Karimi&last=
http://scialert.net/asci/author.php?author=Ghaffar%20Ardalani&last=
http://scialert.net/asci/author.php?author=Mohsen%20Abbasi&last=
http://scialert.net/asci/author.php?author=Mohsen%20Abbasi&last=
http://scialert.net/asci/author.php?author=Shahram%20Darzi%20Larijani&last=
http://scialert.net/asci/author.php?author=Faramarz%20Shirmohammadi&last=
http://scialert.net/asci/author.php?author=Faramarz%20Shirmohammadi&last=

Kufa Journal For Veterinary Medical Sciences

Vol. (3) No. (1) 2012

29- Jonathan, H. K. Edward, W. J.
Kunwar, P. B. Christopher, J. B.
Anne, M. B. Mark, P. M. Michael, I.

S and Timothy, D. S. (2005).
Comparative  Study of Lectin
Reactivity in the Vomeronasal

Organ of Human and Non human
Primates The Anatomical Record
Part A 284A:550 560.

30- Booth, K.K and Katz, L.S.
(2000). Role of the wvomeronasl
organ in  neonate  offspring

recognation in sheep. Biology of
Reproduction, 63:953-958.

31 -Oscar L. V. Liliana N. S and
Juan, H.T. (1981). The vomeronasal
organ of the rat. J.Anat 132, 2 pp.
167-185.

32- Johnston, R. E. (1998).
Pheromones, the  vomeronasal
system, and communication from
hormonal responses to individual
recognition. Ann. N. Y.

33- Masumi, |. Taekyum, S. and
Min, S. K. (1999). Fine structure of
the VVomeronasal Sensory
Epithelium of Korean Goats (Capra
hircus). Journal of Reproduction
and Development, vol. 45, No 1,

34- Jacobson, L. (1813). Anatomisk
Beskrivelse over et nyt Organ i

Huusdyrenes  Naese.  Veteriner-
Selskapets  Skrifter [in Danish]
2,209-246.

35- Donald R. A. (1986). The
Bovine vomeronasal organ .Arch.
histol. jap. Vol. 49, No.2, p.211-225.

111

36- Kumar, S. Dhingra, L. D. Singh,
Y. J. (1981). Anatomy of the
vomeronasal organ of Buffalo
(Bubals bubalis). Anat. Soc. Ind. 30,
63-66.

37- Trotier, D. loit, C.E. Wassef, M.
Talmain, G. Bensimon, J.l. Doving,
K.B. and Ferrand, J. (2000). The
vomeronasal cavity in  adult
humans.Chemical Senses, Volume
25, issue 4 pp.369-380.

38- Thomas, C. Respiratory
System |: Mammals Exercise 25
VM 8054 Veterinary Histology 1.

39- Donald, R. Adams and Michael
D. W. (1984).The canine
vomeronasal organ. J.Anat.138, 4,
pp771-787.

40- Nasreddin, D .Abnormal ND,
Kuhnau, D. Knecht, M. Kohler, K.
Hutenbrink, K.B. H. (2001). Imaging
of the human vomeronasal duct.
Chem Sense Jan, 26 (1)9

41- Gamal, A. (2010). Comparative
Anatomical Study on the
Vomeronasal Organ in Sheep and
Dog. Faculty of  Veterinary
Medicine, Al-Baath  University,
Hamah, Syria J. Vet. Anat. Vol 3 No
1

42- Piotr, R., Beata, Z-J. Andrzej,
w. J. R, Dariusz, J K
Otolaryngologii, W. 1., Medyczny,
W. W. (2007). The existence
vomeronasal organ in adult humans
Otolaryngol;61 (4):581-4.


http://rapiejko.p.lib.bioinfo.pl/auth:Rapiejko,P
http://zielnik-jurkiewicz.b.lib.bioinfo.pl/auth:Zielnik-Jurkiewicz,B
http://wojdas.a.lib.bioinfo.pl/auth:Wojdas,A
http://wojdas.a.lib.bioinfo.pl/auth:Wojdas,A
http://ratajczak.j.lib.bioinfo.pl/auth:Ratajczak,J
http://jurkiewicz.d.lib.bioinfo.pl/auth:Jurkiewicz,D
http://lib.bioinfo.pl/pmid:18260256
http://lib.bioinfo.pl/pmid:18260256
http://lib.bioinfo.pl/pmid/journal/Otolaryngol%20Pol

Kufa Journal For Veterinary Medical Sciences

Vol. (3) No. (1) 2012

43- Ignacid, S. Pablosanchez, Q.
Jose, M. C. and Tomas. G.C.
(1996).The vomeronasal organ of the
cat. J. Anat. Pp 445-454 with 14
fingerprinted in Great Britain

44- Norbert, P. Maciej, J. K. (2003).
Morhology Of Incisive Papilla
(Papilla Incisiva) Of Pigs During
Different Stages Of their Prenatal
Period.wydawnictwo Akademii
Roluiczej we Wroclawiu, ISSN
1505-0297.

45- Dana, L. R. Kunwar, P. B.
Annie, M. B. (2000). Comparative
Morphology and Histochemistry of
Glands  Associated  With  the
Vomeronasal Organin  Humans,
Mouse Lemurs, and Vole the
Anatomical Record 260:92 101.

46- Smith, T.D., Siegel, M.I,
Bhatnagar, K.P. (2001). "Reappraisal
of the vomeronasal system of

catarrhine  primates:  ontogeny,
morphology,  functionality, and
persisting questions”. The
Anatomical

47- Sreeranjinil, A. R . Rajani, C.V
and Ashok, N. (2010). Gross the

hard palate, tongue and buccal floor
in sambar anatomical studies on deer
(Cervus unicolor) Tamilnadu J.
Veterinary & Animal Sciences 6 (4)
151-156.

48- Salazar, ., Sanchez-Quinteiro,
P., Alemad, N., Prieto, D. (2008).
Anatomical, immnunohistochemical
and physiological characteristics of
the vomeronasal vessels in cows and
their possible role in vomeronasal

49- Garcia, S. O. Germana, G.
Naves, F.J. Ciriaco, E. Represa, J.
(1997). Sensory epitheliums of the
vomeronasal organ express TrkA-
like and epidermal growth factor
receptor in  adulthood. An
immunohistochemical study in the
horse. The Anatomical Record
247(3):299-306

reception. J Anat. May; 212(5):686-
96.

50- Kenneth, K .B and Edward, C.
(2010). Effect of Blockage of the
Ducts of the Vomeronasal Organ on
LH Plasma Levels during the
“Whitten Effect” in Does. Pulished
online. Vet Med Int: 305468.

112


http://ukpmc.ac.uk/search/?page=1&query=AUTH:%22Garcia-Suarez+O%22+SORT_DATE:y&restrict=All+results
http://ukpmc.ac.uk/search/?page=1&query=AUTH:%22German%C3%A0+G%22+SORT_DATE:y&restrict=All+results
http://ukpmc.ac.uk/search/?page=1&query=AUTH:%22Naves+FJ%22+SORT_DATE:y&restrict=All+results
http://ukpmc.ac.uk/search/?page=1&query=AUTH:%22Ciriaco+E%22+SORT_DATE:y&restrict=All+results
http://ukpmc.ac.uk/search/?page=1&query=AUTH:%22Represa+J%22+SORT_DATE:y&restrict=All+results
http://ukpmc.ac.uk/search/?page=1&query=JOURNAL:%22Anat+Rec%22+SORT_DATE:y&restrict=All+results

