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ABSTRACT

Objective: In this study, we applied immuno-
histochemical techniques on the functionally little known
organ of Chievitz (juxtaoral organ [JOQ]) in dogs to
determineits origin and possible function.

Methods: The term abortive materials of 6 Doberman
dogs were used for experimental proceduresin July 2002
to June 2003 at Gazi University Faculty of Medicine,
Ankara, Turkey, after routine light microscopic tissue
preparation, the sections were stained with Masson's
trichrome stain. In order to elucidate the function-related
origin of the organ, we used epidermal growth factor
(EGF-r), transforming growth factor (TGF-a) and nerve
growth factor (NGF-[3) immunohistochemical stains.

Results: We observed a very strong and widespread
immunoreactivity of EGF-r and TGF-a on simple

squamous capsular cells. We detected nerve growth
factor-3 positivity in granular form both in simple
squamous capsular cells and in neighboring connective
tissue. However, we did not detect EGF-r reactivity on
parenchymal cells except a weak immunoreactivity on
central ones. We noticed transforming growth factor-a
in most of the parenchymal cells while we observed
NGF- strongly in all the parenchymal cells.

Conclusion: These results may point out that the JOO
may be of mesothelial or epithelial origin. Having NGF-
a positive granules and close relationship with blood
vessels may imply a neurosecretory function. We believe
that our study may add new perspectives to the function
of the JOO.
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T he juxtaoral organ (JOO) (also known as the
organ of Chievitz or buccotemporal organ) was
first described in 1885 as a strand of epithelium
located along the buccal sulcus of a human embryo.*
The JOO is a normal structure of the cheek and
found bilaterally, composed of both epithelial paren-
chyma and supporting mesenchyme. The JOO is not
grossly apparent, but with a dissecting microscope,
it can be visualized as a flat, white solid, strand of
tissue resembling a nerve. As a smal fusiform

structure; the JOO measures 0.7-1.7 cm in length
and 0.1-0.2 cm in width, interposed between the
buccotempora fascia and pterygoid muscles, and
innervated by 2-4 branches of the buccal nerve
(Figures la & 1b).r5 According to Zenker,s it first
appears in embryos 0.75-1.2 cmin length, at a site
of early oral cavity where, some authors claim,
closely associated bucca nerve gives rise to it.
Some suggested kinship to the parotid gland on the
basis of genetic studies; however, no valid connec-
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tion was found either between JOO and the parotid
and oral cavity epithelium.®” There were suggestions
also that the parenchyma of JOO might rise from
Schwann cells of sguamous metaplasia® Micro-
scopicaly, the JOO is composed of an epithelial
parenchyma embedded in an organized connective
tissue stroma rich in nerves.t® The parenchyma is
encased by a connective tissue envelope of 3 layers.
The thin inner connective tissue capsule (stratum
fibrosum internum) is composed predominantly of
dense collagen and a few elastic fibers and sepa-
rated from the parenchyma by a basal membrane.
The middle layer (stratum nervosum) is made up of
loose connective tissue rich in myelinated and non-
myelinated nerve fibers, aswell as a variety of slow
and fast adapting sensory receptors. A dense, outer
collagen capsule (stratum fibrosum externum),
envelops the entire organ, and is connected to the
buccotemporal fascia. Within these connective
tissue layers, there are variable numbers of mast
cells, lymphocytes and cells containing melanin
pigment. The parenchyma s represented by along,
continuous mass of epithelial cells, which appear as
multilobulated, circumscribed nests of cells in
histologic sections. Epithelia cells may resemble
non-keratinizing squamous epithelium or columnar

alandular-like cellswith clear cytoplasm.15217 Alsp,
ultenschmidt et al?” demonstraied in JOO the

marked innervation and vascular supply of the direct
surroundings. There have been several reports with
various human and animal materials on the origin
and functional/clinical significance of this unique
organ.t49121819 However, the functional significance
of the JOO remains controversial. Some authors
considered it to be a rudimentary structure that
remained after embryologic development without
any function. Some suggested that the JOO had
potential to become differentiated during develop-
ment and might have functions such as, secretory
activity, neuroreceptor or sensory functions. There
were reports also on its possible neuroepithelial or
meningothelial origin.3412141619 |mmunohistochemi-
cally, some authors investigated the JOO with light-
chain cytokeratin (KL-1), cytokeratin 19, desmin, S-
100 protein, vimentin, epithelial membrane antigen
(EMA), dlid fibrillary acidic protein (GFAP) and
neuroendocrine markers (chromogranin, synapto-
physin and neuron-specific enolase).1>1018 We pre-
ferred to investigate the organ with epidermal
growth factor receptor (EGF-r), transforming
growth factor apha (TGF-a) and nerve growth
factor beta (NGF-b). Epidermal growth factor isa
53 amino acid polypeptide of 6 kDa molecular
weight and has a mitogenic effect on epithelial and
mesothelial cells. Transforming growth factor alpha
isa 50 amino acid mitogenic polypeptide of 5.5 kDa
that is structurally and biologically homologous to
EGF and competes for binding to same receptor.
Transforming growth factor alpha expression has
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been identified in many different tissues such as
human Kkeratinocytes and human and rodent
mammary epithelial cells.2 Nerve growth factor isa
good neural biomarker, which has been found to
stain aso angiofibromas of the head and neck
region.?t This biomarker is a neurotropic factor that
promotes differentiation and growth of periphera
and centra nerve cdls, and is essentia for the
maintenance of nerve cell function and activity. It is
aprotein of 140kDa composed of 3 subunits: a-, b-
and d-NGF. Nerve growth factor activity is media-
ted by high affinity and low affinity cell surface
glycoprotein receptors.? The aim of this study was
to elucidate the question of JOO’s origin and func-
tion by using immunohistochemical techniques
using the biomarkers such as EGF-r, TGF-a and
NGF-R.

Methods. The term abortive materials of 6
Doberman dogs were obtained from the Faculty of
Veterinary Sciences, Ankara University, Ankara,
Turkey. The experimental protocol was approved
by the Local Ethical Committee for animal studies
and conducted at the Faculty of Medicine, Gazi
University in July 2002 to June 2003.

Light microscopy. Immediately after surgical
removal, juxtaoral organs were fixed in 10% neutral
formalin for approximately 72 hours. They were
dehydrated in an increasing seria dilutions of
ethanol, and embedded in paraffin for conventional
histological diagnosis. Cross sections (3-4) were
mounted on polylysine-coated slides, deparaffinize
with xylene and rehydrated. Sections were stained
with Masson's trichrome stain and immuno-
histochemically with EGF-r, TGF-a and NGF- R
(Leica Jung SM 2000 microtome, Olympus BH-2
light microscope with Olympus C-35AD-4 camera).

Immunohistochemical staining. Endogenous
peroxidase activity was blocked in 0.1% hydrogen
peroxide (Fisher Scientific, Melrose Park. IL) for 10
minutes and sections were incubated with saponin to
assist binding of primary antibody to epitopes.
Epitopes were stabilized by application of serum
blocking solution (Goat serum, Part#JA 1296-EA,
Oncogene Science, Manhasset, New York, USA)
for 20 minutes. Sections were incubated with
antibody overnight at +4°C. Epiderma growth
factor receptor rabbit polyclonal antibody Ab-4 (100
pg/ml) (Lot#D0O8571-1, Cat# PC19-100UG, Onco-
gene Science, Manhasset, New York, USA), TGF-a
mouse monoclonal antibody Ab-2 (Cat # GF 10-100
pg/ml, Lot # 409401-5, Oncogene Science, Man-
hasset, New York, USA) and human NGF-I
(Product # N-1408, Sigma, USA) were used. They
were diluted 1:20 in phosphate buffered saline
(PBS) (for EGF-r and NGF-3) or in tris buffered
saline (TBS) (for TGF-a). The secondary antibody,
a 1% diluted biotin labeled anti rabbit total Ig
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(Biotinylated antibody, Part# JA  1090-EA,
Oncogene Science, Manhasset, New York, USA)
was applied for 30 minutes at room temperature. A
negative control was run by using normal rabbit
1gG, (Lot# DO2131-4, Cat# NIO1-100UG,
Oncogene Science, Manhasset, New York, USA),
instead of primary antibody. After washing with
PBS or TBS, avidin-biotin-complex-peroxidase
(ABC, Part #JA 1235-EA, Oncogene Science,
Manhasset, New Y ork USA) was applied to slides.
3-amino-9-ethylcarbazole (AEC) kit (Neomarker,
Labvison, USA) was used as the chromogen.
Afterwards, the dlides were counterstained with
hematoxylin for 1 minute, dehydrated in graded
ethanols and mounted in a conventional medium
(Mikroskopie Entellan #740212765, Merch, Ger-
many). The intensity of the immunoperoxidase
reaction was classified as follows. negative (-),
when the cells were devoid of any detectable
expression; dightly positive (+); moderately posi-
tive (++) and strongly positive (+++).

Results. Light microscopic examination of dog
JOO reveaed a collagen-fiber rich connective tissue
capsule, stained blue with Masson'’s trichrome stain,
enveloping the organ (Figures 2 & 3). Parenchyma
was represented by continuous mass of epithelia
cells (Figure 2). Epithelia cells may resemble
nonkeratinizing sguamous epithelium or round
glandular-like cells with clear cytoplasm (Figure 3).
Some of centrally located cells with pale cytoplasm
formed so-called light centers whereas others
exhibited a dark appearance (Figure 3). In some
areas, epithelia sprouts formed "ductlike structures®
containing empty lumen. The parenchyma was
surrounded with an organized connective tissue
envelope which included collagen fibers and simple
sguamous capsular cells. Moreover, very clear space
between the connective tissue capsule and cluster of
parenchymal cells were obvious. Further, fine fibers
of connective tissue with rich capillaries and con-
nective tissue cells were seen surrounding the
structures (JOO) (Figure 3). In sections stained
immunohistochemically with EGF-r; simple sgqua-
mous capsular cells seemed to have reacted strongly
with EGF-r though a dlightly positive immuno-
reactivity was shown by parenchyma cells
(especially the central ones) of the JOO (Figure 4).
In TGF-a stained sections; the parenchymal cells
and surrounding layers of capsule cells were clearly
observed. The TGF-a reaction was noticed more
strongly in peripheral parenchymal cells and dightly
in centra ones. Reaction was seemed to be
cytoplasmic in the central parenchymal cells, where-
as it was both cytoplasmic and membranous in the
peripheral ones. A widespread cytoplasmic mem-
brane expression was seen in the simple squamous

Figure 1 - Schematic presentation of the juxtaoral organin

the buccotemporal region of a) human and b)
dog juxtaoral organ (0), buccotemporal fascia
(®), parotid duct (*), bucca nerve (double
arrow).

Figure 2 -

Juxtaoral organ with Masson's trichrome stain.
Parenchyma (white arrow) and stroma (black arrow) are
seen. Original magnification x 200.

Figure 3 -

Juxtaoral
Parenchymal cells (0), capsule (® ), a space (*) between
the capsule and parenchyma cells, parenchymal cells
with round nuclei (0), central less dense cells (double
arrow), lumen (+), capillary (c). Original magnification x
400.

organ with Masson's trichrome stain.
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Figure 4 - Epidermal growth factor receptor immunostaining
(counterstain with hematoxylin and eosin): Parenchymal
cells (white thin arrow), capsular cells (white big arrow), a
widespread cytoplasmic expression (white big arrow),
weak expression on some parenchymal cells (*). Original
magnification x 1000.

Figure 5 - Transforming growth factor apha immunostaining
(counterstain  with hematoxylin and eosin); the
parenchymal cells and the layers of sheath surrounding
the parenchymal cells (o), peripheral cells of the
parenchyma (*), weak transforming growth factor alpha
expression of parenchymal cells (white thin arrow), the
widespread membrane expression in the simple squamous
capsular cells (double arrow). Original magnification x
400.

Figure 6 - Nerve growth factor betaimmunostaining (counterstain
with hematoxylin and eosin); widespread cytoplasmic
expressions of parenchymal cells (white big arrow) but
no expression iIs seen in the capsular cells (*), close
relation of the capsular cells with blood vessels (double
arrow). Occasional granular nerve growth factor beta
expression is observed in the neighbor connective tissue
(+). Original magnification x 1000.
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Table 1 - Distribution of immunoreactivity pattern in different cells
of juxtaoral organ (JOO).

Cellsin JOO Intensity of antibodies pattern
EGF-r TGF-a NGF-B

Parenchymal cells -+ ++ -

Squamous capsular cells +++ o ++

- =when the cells were devoid of any detectable expression;
+ = dlightly positive, ++ = moderately positive,
+++ = strongly positive

cells of connective tissue capsule (Figure 5). In
NGF-R immunostaining applied group, cytoplasmic
and granular appearance of expression was shown
by the capsular cells, though widespread cyto-
plasmic expression was observed in al cdls of
JOO’s parenchymal cells. Nerve growth factor beta
positive small granules were detectable also in
neighboring connective tissue and these granules
had very close relationship with blood vessels
(Figure 6). Our intensity inventions of immuno-
reactivity are summarized in Table 1.

Discussion. Severa investigators claimed that
the JOO was neuroepithelial in structure and may
well be misdiagnosed for neoplastic tissue of the
retromolar trigone soft tissue in ora cancer
surgery.1422% Some authors speculated that the
parenchyma might arise from Schwann cells that
had undergone squamous metaplasia.t According to
others, the arachnoid cell nests in cranial nerve
sheaths are the source of the organ of Chievitz and
are meningothelial rather than neuroepithelial.’*
Zenker,5 on the other hand suggested that the JOO
represents an anlage of the parotid gland. This was
supported by genetic studies showing the deve-
lopment of both the JOO and parotid were affected
by the same mutations.2 However, it was shown
that the JOO had no true connection with the parotid
duct or with the epithelium of the ora cavity.?
Mandl et al,* in an immunohistochemical and EM
study, examined light-chain cytokeratin (KL-1),
cytokeratin 19, desmin, chromogranin, neuron-spe-
cific enolase and S-100 protein in JOO. He showed
that with the application of cytokeratin (polykeratin)
19, epithelial cells were lightly stained whereas
neuroepithelial and connective tissue cells were not,
and accordingly claimed, like some other authors,
that the organ may have mechanoreceptor func-
tion.22 QOther authors have shown that JOO cell
nests had also become positive with vimentin,
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weakly reactive with epithelial membrane antigen
(EMA) and negative with S-100 protein, glia
fibrillary acidic protein (GFAP) and neuroendocrine
markers (chromogranin, synaptophysin and neuron-
specific enolase).1518

We observed a dightly positive immunoreactivity
with EGF-r in parenchymal cells especially the
central ones, though the capsular cells showed very
strong reaction. The parenchymal cells and simple
squamous capsular cells were clearly stained with
TGF-a, and all parenchymal and capsular cells of
JOO with NGF-3. The parenchymal cells showed
strong immunoreactivity with NGF-3, whereas
immunoreactive positive granules were detected on
the cytoplasm of capsular cells and on the neigh-
boring connective tissue. Lischka,® observed that
the denervation of the buccal nerve resultsin aloss
of nervous structures and parenchymal atrophy, with
accompanying hypertrophy of the contralateral non-
denervated JOO which in turn may well imply that,
the buccal nerve provides some trophic function for
the organ parenchyma. Besides, hypophysectomy in
rats also results in a parenchymal loss (up to 11-
26%), leading to the conjecture that the pituitary
gland also has some influence over this organ.3
Zenker et a, suggested that the high enzymatic
activity in the parenchymal cells of JOO might point
out high metabolic activity in these cedls. Mean-
while, the intimate relationship between paren-
chyma and nonmyelinated nerves, as well as the
presence of neurosecretory-like granules within
cells, suggests a possible neurosecretory function of
the JOO.! The NGF-3 immunoreactive positive
granules, which we observed, would be interpreted
as in accordance with these findings.

On the other hand, some authors believed that the
JOO represents a mechanosensory with different
qualities of perception, somewhat analogous to a
Pacinian corpuscle and takes part in various
activities of the lateral wall of the oral cavity such
as deglutition, sucking, mastication, speech, protec-
ting reflexes and wall tonus.t?® Although the
function(s) of JOO is (are) not much understood,
our results at least suggest that, the JOO may be of
the epithelial origin because, most of its cells were
stained by EGF-r and TGF-a, or it may be the
neural origin since the NGF-R positivity of the
parenchymal cells and the presence of NGF-I3
positive granules on squamous cells of the capsule.
This neurosecretory-like granule strongly suggests a
possible neurosecretory function of the JOO
because of their very close relationship with blood
vesseals.

We hope all these possibilities mentioned above
may add new perspectives to better understand the
origin and function of the juxtaoral organ.
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