Ankara Univ Vet Fak Derg, 62, 87-91, 2015

A morphological and histometric study on the distribution and
heterogeneity of mast cells found in lungs and trachea of Van Cats
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Summary: This study was performed to specify the distribution and the heterogeneity of mast cells found in lungs and
trachea of Van Cats. Four Van Cats were used in the study. Appropriate sized pieces were taken from the lungs and tracheas of the
cats. After BLA (Basic Lead Acetate-Mota) was set, it was blocked with paraplast by doing the routine tissue follow-up. Sections
taken in 6-7 um thickness were stained with 0,5 % toluidine blue and alcian-blue safranin O combined stain. Numbers of mast cells
were specified semi-quantitatively in the sections stained with toluidine blue under lens 40. Among analysed organs, the most mast
cells were found in lungs. To specify the granule construction, BLA detection was determined to be suitable. In the stain of Alcian-
blue safranin O, SO (+), AB (+) granulose mast cells were found; mast cells that have mixed granules were not found.
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Van Kedilerinin trakeya ve akcigerlerinde bulunan mast hiicrelerinin dagilimi ve heterojenitesi
iizerine morfolojik ve histometrik ¢caliyma

Ozet: Bu calisma Van Kedilerinde trakeya ve akcigerlerde bulunan mast hiicrelerinin dagilimi ve heterojenitesini belirlemek
amactyla yapildi. Calismada 4 adet Van Kedisi kullanildi. Van Kedilerinin trakeya ve akcigerlerinden uygun biiyiikliikte parcalar
alindi. BLA (Basic Kursun Asetat-Mota)’da tespit edildikten sonra rutin doku takibi yapilarak paraplast ile bloklandi. 6-7 um
kalinliginda alinan kesitler % 0,5’lik toluidine blue ve alcian blue-safranin O kombine boyalarinda boyandilar. Toluidine blue ile
boyanan kesitlerde 40’lik objektifte mast hiicre sayilar1 semikantitatif olarak belirlendi. Incelenen organlardan akcigerde en fazla
sayida mast hiicresine rastlandi. Graniil yapisini belirlemede BLA tespitinin uygun oldugu saptandi. Alcian blue- safranin O
boyamasinda ise trakeya ve akcigerde SO (+), AB (+) graniillii mast hiicrelerine rastlandi, miks graniile sahip mast hiicrelerine ise

rastlanilamad.

Anahtar sozciikler: Akciger, heterojenite, 151k mikroskobu, mast hiicresi, trakeya, Van Kedisi.

Introduction

Turkish Van Cats are endemic breed to Van
province and attract public attention because of their
white fur and typically colorful eyes (blue/yellow). They
also behave friendly and typically like to play with water
(15).

Mast cells, which are grouped mostly near blood
vessels and nerves, are round or oval while in compact
collagen tissues where collagen sutures are intensively
found are generally in shuttle shape (10). Suitable with
the shape of the cell, nucleus can be small, pale, ovoid,
and be in central or excentric localization (3, 10). Mast
cells are entitled as mucosal mast cell (MMC) and
collagen tissue mast cell (CTMC) according to the places
where they are (20). Respiratory system mast cells are
particularly found in trachea and bronchus in
subepithelial location, in lungs they are found in
bronchial mucosa, tunica adventitia and peribronchial
collagen tissues. On the other hand they were found in

the periphery of lymph follicles that belong to BALT that
is found in primary and secondary bronchial lamina
propria.

Mast cells granules excrete vital factors such as
heparin, histamine, prostaglandin, neutral protease, B-
glucuronidase, aryl-sulfatase, tryptase, eosinophil
chemotactic factor of anaphylaxis (ECF-A), slow
reaction substance of anaphylaxis (SRS-A) (9, 16, 19).

Because of their granule content, respiratory system
mast cells participate in different illnesses and allergic
reactions (34). Because most of mast cells take part
actively in the response against auriferous allergens, they
are found mostly in organs that contact external
environment (14, 26). For most of the animals bronchial
mucosa and alveoli walls are places where mast cells
especially locate (1). Mast cells in the respiratory passage
are important in the protection of homeostasis (29). Mast
cells in bronchus and alveoli walls takes part in
pathogenesis of respiratory system diseases like asthma
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(34). 1t is also known that lung mast cells are efficient in
chronic hypoxia, pulmonary hypertension (6, 7),
pulmonary fibrosis (11). In the studies conducted, it was
designated mast cells leading to start bronchospasm
activate BALT tissue of antigen substances by excreting
secretion that loosen the ties between epithelium cells
(36).

This study presented aimed to specify the
distribution and heterogeneity of mast cells found in
lungs and trachea of VVan Cats.

Material and Methods

Animal material: Four adult Van Cats weighing
2.5-3.5 kg were obtained from the Yuzuncu Yil
University Veterinary Medicine Animal Clinics, Van,
Turkey. Tissue samples were taken from cats that had
been killed in road traffic accidents.

Taking, follow-up and examination of the tissues:
The tissue samples that were taken from proximal,
medial, distal sides of the trachea and from the lungs
were set in BLA (Basic Lead Acetate) (1 gr basic lead
acetate, 50 ml ethanol, 50 ml distillated water, 0,5 ml
glacial acetic acid) (5) for 24 hours and after the elution
process and the routine tissue follow-up they were
blocked with paraplast (8). 6 micron thick sections were
taken from the prepared blocks. They were stained with
toluidine blue (0.5% and pH=0,5) for 10 minutes (9, 17,
33) and with alcian blue 8GX-safranin O combined stains
for 30 minutes (2, 32). These stained preparates were
examined under examination microscope (Lecia 1CC50)
in terms of heterogeneity and distribution. The photos of
sample sides were taken.

The number of mast cells in 1mm? of the preparates
stained with toluidine blue was evaluated semi-
quantitatively as (+), (++) and (+++).

Results

The mast cells in the lower respiratory of VVan Cats
were distinguished in toluidine blue stain with BLA
detection and in the examination under the light
microscope with metachromatic coloration. In the
AB/SO combined stains of the examined organs AB (+)
and SO (+) stained mast cells were found. Mast cells
were seen round, oval or in a shuttle shape according to
their locations. In the cytoplasm of mast cells,
homogeneous granulose mast cells and mast cells whose
granules could be distinguished were detected.
Examinations from the trachea in the lungs to the larger
number of mast cells were found (Table 1).

It was seen that mast cells were located in lamina
propria in trachea and bronchus, around glands in the
submucosa located subepithelial and near blood vessels.
In the submucosa layer the mast cells were detected to
have more cells than lamina propria layer (Fig 1.). It was

also observed that the mast cells located rarely in tunica
muscularis and tunica serosa in the lungs, mast cells were
found in the interalveolar septum, around blood vessels
and in the subserous of the pleura (Fig 2.). In the trachea
and the lung in the stain of AB/SO AB(+) and SO(+)
mast cells identified (Fig 3., Fig 4., Fig 5.).

Table 1. The presentation of the density of mast cells with
toluidine blue in the examined organs of Van Cats semi-
quantitatively.

Tablo 1. Van Kedilerinin incelenen organlarinda, toluidine blue
ile belirlenen mast hiicresi yogunlugunun semi-kantitatif olarak
sunulmasi.

Organ Density
Trachea  Proximal )
Medial (+4)
Distal (+4)
Lung (+++)

R 7
Fig. 1 Trachea mast cell, BLA, Toluidine Blue.
Sekil 1 Trakeya mast hiicreleri, BLA, Toluidin Blue.
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Fig. 2 Mast cell lung intrapulmonary bronchi, BLA, Toluidine
Blue.

Sekil 2 Akciger intrapulmoner brons mast hiicreleri, BLA,
Toludin Blue.
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Fig. 3 Trachea AB (+) mast cell, BLA, Alcian Blue Safranin O.
Sekil 3 Trakeya AB (+) mast hiicreleri, BLA, Alcian Blue
Safranin O.
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Fig. 4 Lung AB (+) mast cell, BLA, Alcian Blue Safranin O.
Sekil 4 Akciger AB (+) mast hiicreleri, BLA, Alcian Blue
Safranin O.

»
Fig. 5 Lung intrapulmonary bronchi SO (+) mast cell, BLA,
Alcian Blue Safranin O.
Sekil 5 Akciger intrapulmoner brons SO (+) mast hiicreleri,
BLA, Alcian Blue Safranin O.

Discussion and Conclusion

For the metachromatic stain and the demonstration
of mast cells, basic dyes such as toluidine blue, thionin,
azura A were used (8, 30). Mast cells could be
distinguished easily by using the feature of metachromatic
stain with toluidine blue in Van Cats.

In their study with the organs belonging to different
systems of cattles, Kiither et. al. (23)’s finding that mast
cells especially located around blood vessels and nerve
fibers is suitable with the findings of this study. In Van
Cats, it was observed that mast cells located near
histological construction like blood vessels and nerve
fibers.

In one of their study about the respiratory passage
of rats, Wilkes et. al. (35) reported that the mast cells in
the trachea located subepithelial in lamina propria and
near capillary vessels in tunica adventitia. Also it was
observed that in the lung mast cells located near
bronchial epithelium, bronchial lamina propria and
bronchial muscles, in the peribronchial tissue and
airways near blood capillary. Our study that found mast
cells located near bronchial epithel, bronchial adventitia
and the blood vessels around alveolus is in compliance
with Wilkes et. al (35)’s study.

In one of their study about lower respiratory mast
cells of Ankara goats, Kurtdede et. al. (22) reported that
in trachea mast cells located in lamina propria and
subepithelial area; and in the lung they located in inter-
alveolar septum, around the bronchioles and the blood
vessels. The location of mast cells in Ankara goats are
similar to the location of mast cells in Van Cats.

In their study to specify the features of lower
respiratory mast cells of cattles, Chen et. al. (7) indicated
that the shapes of mast cells in the respiratory passage
changed from round to filiform. Similarly, for Van Cats
it was observed that according to their location mast cells
could be round, oval or in shuttle shape and in different
sizes.

Karaca (17) reported that to specify the granule
construction of mast cells in chickens and quails BLA
and Carnoy detection is the most suitable one. In their
study about lower respiratory of geese and ducks Uslu
and Yorik (33) indicated that to specify granule
construction BLA detection is suitable. In this study BLA
detection was also seen suitable to preserve and specify
the granule construction.

In one of their research on the mast cells found in
the trachea and the lung of chickens, Karaca et. al (18)
concluded that there were less mast cells than the other
organs examined in the other studies.

In the study on trachea, bronchus and lungs of
humans, Shanahan et. al. (31) researched the effects of
detections such as Carnoy, BLA and formalin on the
distribution of mast cells in these tissues and they
reached different conclusions. According to this study, it
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is found that it changed due to the type of detection but
generally there were more mast cells in bronchus. Also
the same study indicated that there were more mast cells
in the trachea than the lung. In this study about Van Cats
identified that there were more mast cells in the lungs
than the trachea.

In his study on rats Majeed (25) reported that he
found rare mast cells in the lung tissue. In the study it
was also observed that the number of mast cells was
more in the organs which is related to external
environment such as respiratory system than the other
organs. In our study, contrary to this, less cells were
found in the trachea although it was nearer to external
environment than the lung.

In Mair et. al. (24)’s study to specify the distribution
and the construction of mast cells in the respiratory
passage of equine, among three parts of trachea the most
mast cells were found in proximal side and the
experimented parts of the lung tissue most mast cells
were found near secondary bronchus and the blood
vessels. The least mast cells were seen in the tissue
samples taken out of the peripheral parts of the lung. In
this study, different from Mair et. al. (24)’s in the
proximal trachea (+), in the medial and distal trachea
(++) mast cells were seen and in the lung tissue a
distinguished difference was not observed that in the
parts of the peripheral lungs mast cells such as
parenchyma were located. In one study on the
heterogeneity of mast cells in lower respiratory passage
of sheep, Chen et. al. (6) used IFAA and formaline
fixatively to emphasize the importance of detection to
specify these cells. They concluded that IFAA was more
suitable to specify the density of mast cells in subpleural
parts of trachea and lungs. They also indicated that
formalin sensitivity was important in mast cells
heterogeneity. According to this, CTMCs are durable to
formaline and MMCs are sensitive to formaline.

But CTMCs that contains formol can detect
solutions. After MMC and CTMCs are detected by
solutions for example carnoy that can detect both types
of cells, with the staining of alcian blue/safranin O, both
MMC and CTMCs are stained by alcian blue (+) while
only CTMCs take safranin O stain (+) (9). Heterogeneity
is not only specified by the type of stain and type of
detection but also the location of cells (12). To identify
the heterogeneity the presence of chymase and tryptase in
mast cells of humans is effective. Mast cells found in
bronchial epithelium and lung alveolar only have tryptase
(30). Mast cells having tryptase in lungs are dense but
two types of mast cells are found in this part (13).

Barrett and Metcalfe (4) in their study on the
heterogeneity of mast cells, two types CTMC and MMCs
were found in respiratory passages.

To specify the differences of the granule content of
mast cells different staining can be applied. In this study

presented, to specify the heterogeneity of mast cells
AB/SO stain was done. As a result of this staining AB
(+), SO (+) mast cells were found in the trachea and the
lung and mixed granulose mast cells could not be found.

Bachelet et. al. (1) analysed the heterogeneity of
mast cells in the lower respiratory passage of rats and
guinea pigs. When in the trachea, bronchus and lungs of
rats AB (+), SO (+) mast cells and mixed granulose mast
cells were found, in guinea pigs only AB (+) mast cells
were seen. Kurtdede et. al. (22), detected only AB (+)
cells after AB/SO staining in the lower respiratory
passage and the lungs of Ankara goats. In their study on
the heterogeneity of mast cells in lower respiratory
passages of sheep and cattles Chen et. al. (6, 7) observed
AB (+) cells in AB/SO staining but in the study on rats’
organs in the same system to control their previous study,
they saw AB (+) and SO (+) cells.

The characteristics of mast cells of pig oviduct (27)
and in the ovaries of cows (28), studies to determine the
AB (+) cells were determined. These results are in
parallels with our study. In these studies (27, 28) SO (+)
cells were not coincident. But in our study SO (+) cells
were found. These results are distinctive.

In the study on the lower respiratory passages of
chickens, Kogak — Harem (21) identified AB (+), SO (+)
and mixed mast cells in the lower respiratory passages of
chickens in the AB/SO staining.

As a result, the lower respiratory organs of Van
Cats which are local species located in Van Lake Basin
were examined; the morphology, locations, distribution,
heterogeneity of mast cells were tried to be specified.
The results we had in this study are in conformity with
the information in the literature from other studies about
different animals’ respiratory systems and the organs
belonging to this system. Because there were not any
studies about mast cells of lower respiratory passages of
Van Cats, it is thought that the findings of this study will
contribute to the literature.
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