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Effects of Formaldehyde and Vimentin Expression in Rat Skin
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SUMMARY: The Wistar rats ( 9 weeks old, 180-200 g body weight) used in these trials were divided into two groups of 16
animals each (Control group and Experimental group). 100x65x100 in the sizes of the experimental group were taken v@tsea glass
During the time period of 8 weeks, 5 days a week with 8 hours the inhalation of 10 ppm formaldehyde was made. Skin wasicemoved
placed in 10% formaline. Sections were stained with Hematoxylene-Eosine, Trichrome-Masson and observed under light riricroscope.
this study, histopathological and immunohistochemical techniques due to the impact of the changes in formaldehyde anthexamined
distribution of vimentin.
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INTRODUCTION MATERIAL AND METHOD

Formaldehyde is an extraordinary resolution of low The Wistar rats (9 weeks old, 180-200 g body weight)
molecular weight which kept the upper respiratory traatsed in these trials were divided into two groups of 16 animals
inhalation. Despite some similarities between the two routesach (Control group and Experimental group). The rats were
there are also important mechanistic differences in thobtained from the Department of Medical Science Application
currently understood etiology of allergic contact dermatitignd Research centre of Dicle University. All the animals were
the most common skin allergic disease and asthma andivially housed in stainless steel cages at room temparature.
allergic rhinitis, the most common respiratory allergiesThe animals had free access to standart laboratory rat pellet
Formaldehyde is commonly used in the production of varioasd water 100x65x100 in the sizes of the experimental group
industrial and medical products. Formaldehyde is a chemicetre taken into a glass vase. During the time period of 8 weeks,
which is traditionally used for fixing cadavers and routin® days a week with 8 hours the inhalation of 10 ppm
histopathology techniques. It is vaporised during thioermaldehyde was made. Formaldehyde vapor in the
dissection and practical study of a cadaver. Previous studew/ironment,with a special air pump ventilation constant
have shown that this vapor may cause clinical symptoraslume, pressure and temperature achieved. The face skin were
such as throat, eye, skin and nasal irritation (Golalipbur dissected under ketamine hidrochloride anesthesia and placed
al., 2007). Exposure to formaldehyde vapors can causel0% formaldehide solution. They were placed in parafine
irritation of mucous membranes and allergic sensitizatidnclusion melted at 58°C after treatment with xylol, the 4-6
of skin, but the critical target is upper respiratory tragim sections were taken by rotary microtome and the sections
(Mathur & Rastogi, 2007) Vimentin filaments are moravere stained with Hematoxylene-Eosin (H-E) and Trichrom-
broadly distributed among tissues such as in the cells of ttinasson dyes and then observed under olympus BH2 light
mesenchymal origin, certain other non-epithelial cells ahicroscopy to determine histological changes.
various other tissues (Bavdek al., 1997; Kacenet al,

1996; Lazarides, 1980; Rod al, 1998) In this study, Immunohistochemistry stain.Phosphate-buffered solution

histopathological and immunohistochemical techniques d(@eBS, pH 7.2) were washed 3x5 minutes. Citrate buffer,
to the impact of the changes in formaldehyde and examingssue sections were antigenically masked for the abolition
the distribution of vimentin. of the environment and 2x5 minutes in a microwave oven,
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waited outside for 10

minutes.The slides were
washed in PBS, and
marked the boundaries of
tissue on the hydrophobic
pen.3% hydrogen peroxide
were dropped on the tissue
and allowed to stand for 15
minutes. Sections were
washed in PBS at room
temperature and humid 80
min were stained with

antibodies to vimentin in

the primary. Washed with

PBS. Secondary antibodies

and streptavidin-
peroxidase complex, 30
minutes, stained.

Diaminobenzidine as the
chromogen (DAB) were
R e s 4 stained for 3-5 minutes. 1
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Fig. 1. A. Control group. H-E, Bar 50 mm. B. Thinning of the epidermis and degeneration in dermigi@inatoxylin staining was

E, Bar 50 mm. C. Anincrease keratinization and in collagen fibers. Masson, Bar 100 mm. D. Infiltraieropposite.
of inflammatory cells. Masson, Bar 1Qén.
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RESULTS

Control group and
treated group were
compared with
formaldehyde.
Formaldehyde in the group,
minimal to  slight
multifocal hydropic
degeneration of basal cell
layer, depending on the
thinning of the epidermis,
the cellular degeneration in
the dermis and a decrease
in the number of cells was
observed in sebaceous
glands of the hair follicle
hemorrhage. Infiltration of
inflammatory cells such as
neutrophils, eosinophils,
monocytes and

Fig. 2. A. Vimentin positive expression in the dendritic cells. Vimentin-immunoreactivity, Bar Z&ypertrophy_ of the epider-
mm. B. I'ntense expression of vimentin-positive stromal cells in the dermis. VimentinTIS Were ‘?V'der,“’ a'_qd SOME
immunoreactivity, Bar 20 mm. C. Myoepitelial vimentin expression in cells surrounding the sebacediést cell invasion into the
and sweat glands. Vimentin-immunoreactivity, Bar 20 mm. D. Vimentin positive expression in haermis was observed in the
folliculli. Vimentin-immunoreactivity, Bar 10 mm. face-skin (Fig. 1b, c, d)
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There was also increased keratinization of the epidermisf(!)‘rmaldehyde-exposed workers had blood cell abnormalities
the apical cell degeneration. Formaldehyde group, and soff8ucopenia, thrombocytopenia, and depressed serum
stromal cells in the dermis, tight connective tissugemoglobin levels) compared with unexposed controls (Tang
hyperplasia observed increase in collagen fibers. etal..2009). Zhangt al (2010) reported that Chinese factory
workers exposed to high levels of formaldehyde had
Vimentin-immunoreactivity was very dense in thesignificantly lower counts of white blood cells, granulocytes,
dendritic cells of the subepidermal region It was alsgjatelets, red blood cells and lymphocytes than unexposed
strongly stained around the myoepithelial cells surroundingntrols. The toxic effects of formaldehyde in experimental
sebaceous (Figure 2a, b) and sweat glands. Vimentighimals include irritation, cytotoxicity, and cell proliferation
immunoreactivity was observed in the fibroblasts, the smoah the upper respiratory tract, ocular irritation, pulmonary
muscle of arrectores pilorum muscle, endothelial cells @ peractivity, bronchoconstriction, gastrointestinal irritation,
vessels (Figure 2c, d) and bulbus pilorum of some hajhq skin sensitization. Hedd al, (1988) reported vimentin
follicles. Vimentin-immunoreactivity was very dense in the?mmunoreactivity in the hair follicle bulbs of mammalian
smooth muscle cells of vessels, while it was weakly stainggin Mesenchymal tissues, especially in the connective
in the arrectores pilorum muscles. tissue of a vimentin intermediate filament protein expressed
in the dermal sheath of hair follicles are more. Also
supporting the hair follicle is an essential element. vimentin-
DISCUSSION immunoreactivity was seen in the dermal dentritic cells in
which their processes extended into the epidermis.

The most commonly reported effects include eye,  As a result of histopathological examination,
nose, throat, and skin irritation. Other effects include a”efg%rmaldehyde and haemorrhage to cause dilation of the
contact dermatitis, histopathological abnormalities (e.9yesse| wall caused by the realization of microvascular
hyperplasia, squamous metaplasia, and mild dysplasia)|@fkage, inflammatory cell infiltration was observed that
the nasal mucosa, occupational asthma, reduced lufiganges with a high incidence of acute inflammation.
function, altered immune response, and hemotoxicity(IAR%rmmdehyde in rats, inflammation of the dermis cells,
2006). Some studies of Chinese workers suggest that Iof@roblasts, and sebaceous glands in the hair follicle damage

term exposure to formaldehyde can cause leucopenia, 38dpparent, depending on the expression of vimentin filament
one study reported that a significantly higher percentage gfoteins is due to be considered.
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RESUMEN: En este ensayo se utilizaron ratas Wistar (9 semanas de edad, 180-200 g de peso corporal) que se dividieron en dos
grupos de 16 animales cada uno (grupos control y experimental). Los animales del grupo experimental fueron colocadoslen un vaso
vidrio de tamafio 100x65x100. Durante un periodo de tiempo de 8 semanas, 5 dias a la semana con 8 horas se expuso a@da inhalacié
10 ppm de formaldehido. Se retird la piel y se coloco en formalina al 10%. Las secciones fueron tefiidas con Hematoxilina-Eosina
Tricromico de Masson, y fueron observadas al microscopio éptico. Las técnicas histopatoldgicas e inmunohistoquimicatoyeal impac
la piel provocado por el formaldehido permitieron examinar la expresion de vimentina.
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