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ABSTRACT

The infrared laser beams has been successfully insg@éht lesions treatment due to its analgesiti amflamatory
and healing action, and on a cellular level, inchgian accentuated synthesis of ATP, activating lulegl
proliferation and collagen synthesiSamples of normal-control and irradiated tissuenfréemporo-mandibular
joint disc of rabbit, were obtained, with daily ss of 2 joules/cmduring 10 consecutive days. They were
prepared for transmission electronic microscopynB@ission electronic micrographs of normal and dieted
fibroblasts were obtained with final increase of300 X for morphometric studies with the purposeuantifying
the volumetric fractions of the cellular componepéstaining to the mentioned cellular types. Voltindractions
of the quoted cell corresponding to nucleus, cysi, rough endoplasmatic reticule, eu and hetermeiatin were
evaluated. In the same manner, the nucleus — @goptic relation and the area of each cellular typere
qguantified. The results derived from the morphoinetomparative study between the normal and irrgetia
fibroblasts indicated that there were significaiffetences with respect to the volumetric fractimisuchromatin
and heterochromatin and fundamentally in the cell@reas of both types. On the other hand, theatguantified
parameters remained constant. It could be condutiat the cellular function reflected in collagsynthesis and
secretion remained constant in both cellular tygdéswever, by means of infrared laser stimulatidhgs fibroblast
facilitated protein synthesis, due to high percegetaf transcriptionally active euchromatine.
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INTRODUCTION morphological and morphometric modifications
that could characterize the process of cell

The susceptible cells, if stimulated by externabtimulation.

effectors, constitute an excellent model forn this context, the use of infrared laser treatmen

investigation of the biochemical, physiological,is useful in the temporo-mandibular joint treatment

“Author for correspondencecornejo@ufro.cl

Braz. Arch. Biol. Technol. v.52 n.3: pp. 611-616aWlune2009



612 Uribe, R. C. et al.

resulting an analgesic effect (Kim and Lee, 1992)Jehydrated in growing concentrations of acetone

healing and anti- inflammatory effect (O” Kanes ef(30 to 100%) and embedded in Araldita 6005.

al., 1994; Lilge et al., 2000), inducing anUltra fine slices of approximately 70 nm of

accentuated synthesis of ATP, (Colls Crufiaghickness, were obtained which were treated with

1984; Karu, T. 1998), cellular proliferation 2% uranile acetate for 40 minutes and 0.5% lead

(Porreau-Schneider et al., 1989), and variation initrate for 10 minutes.

the metabolism of collagen (Pereira et al., 2002Jhe samples were studied and photographed in a

on a cellular level. Phillips EM 300 electronic microscope.

In view of the above, it seemed important to study

the morphological and morphometric differencesStereological Method

observed between the temporo-mandibular joinBeginning with the blocks for electronic

disc fibroblasts pertaining to normal rabbits andmicroscopy, ultra fine slices were obtained in

those whose changes in their phenotype generatadhich each one of the cellular types were

by a daily stimulation with infrared laser for amicrographed with an augmentation of 11.500 X.

period of 10 consecutive days as the cause &for the evaluation of volumetric fractions of the

modifications that would entail the alteration tf i different cellular components, a reticule of points

gene expression. was placed above the electronic micrographs and

Considering that study of Cell Biology a differential count of the points having an

demonstrates that as long as the cells aiacidence over the profiles of the cellular

stimulated, its components are subject t@omponents took place, calculating the volumetric

qualitative, quantitative and surface modificationsfraction occupied by a given component with the

the analysis of electronic micrographs show hovfollowing equation:

the modification of different components reflects

into cellular function, pointing out the suscepibl

changes to be evaluated and compared between the _ Pa

normal and stimulated cells in relation to its ¥ Pt

morphological and morphometric aspects that

determine the ultra-structural modifications patter Where:

characterizing the radiation stimulation, in this

biological model. (Junqueira and Salles, 1975). Fv: Volumetric fraction of the cellular component
Pa: Points having an incidence over the component
of the investigation

MATERIALS AND METHODS Pt. Total points having an incidence on the
investigated cell

Transmission Electronic Microscopy

Starting with the discs pertaining to the temporoFor the calculation of the cellular area, a Poltr O

mandibular joint of normal control rabbits andKempte, Bayern Germany

irradiated daily with infrared laser for a periofl o Planimeter was used.

10 consecutive days, samples were obtained for

the investigation of fibroblasts. A solution of 2%

glutaraldehyde in phosphate buffer (0.15 M, pHRESULTS

7.2) was added to these samples at room

temperature for 2 h.  Subsequently, it wadn the electronic micrographs obtained from the

submitted to a wash solution of 6 g of NaC1 andhormal as well as the irradiated fibroblasts (Hig.

73 g of sucrose dissolved in 1 | of distilled water and 2), the corresponding morphometric analysis

Post fixation took place in a solution of osmiumwere done, thus determining that the product of the

tetroxide (1%) dissolved in the washing solutionstimulations of the infrared laser was cytologigall

for one hour at 40° C and uranile acetate (0,59%flected throughout the following parameters:

for 18 h. After washing, the material was
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Figure 1 - Electronic micrograph of normal fibroblast pémtag to the disc of the temporo-
mandibular joint of the rabbit 11.500 X.

Figure 2 - Electronic micrograph of the irradiated fibroblasirtaining to the disc of the temporo-
mandibular joint of the rabbit1.500 X.

The volumetric fractions occupied by the nucleu§he volumetric fractions corresponding to the

as well as the rough endoplasmatic reticule (RERjuchromatine increased, while those

manifested in great dilatated cisterns wereorresponding to the heterochromatin decreased
maintained constant in the normal fibroblasts affom the normal fibroblasts to those irradiated

well as in the irradiated fibroblasts. Results iare (Fig. 4)

Figure 3. The cellular area pertaining to the irradiated

In the same manner, the nucleo-cytoplasmatifibroblasts showed an accentuated decrease,
relation quantified in the normal fibroblasts adlwe equivalent to 40 square microns in relation to the
as in those irradiated were maintained equallpormal fibroblasts (Table 1).

constant being equivalent to 0.4%.
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Figure 3 - Volumetric fractions (%) corresponding to themmmnents of normal and irradiated
fibroblasts pertaining to the disc of the temporangiibular joint of the rabbit.
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Figure 4 - Volumetric fractions of chromatine evaluated rinrmal and irradiated fibroblasts
pertaining to the temporo-mandibular joint of thélit.

Table 1 -Cellular area (u?) corresponding to normal anddiated fibroblasts pertaining to the disc of thepero-
mandibular joint of the rabbit.

Cell Type Cellular Area
Normal Fibroblast 82 square microns
Irradiated Fibroblast 40 square microns
DISCUSSION relative to the similar volumetric fractions of

cytoplasm, nucleus and those corresponding to the

The results from the analysis of the morphologicatough endoplasm reticule from the normal as well
data obtained with the transmission electroni@s irradiated fibroblasts, demonstrated that these

microscopy fundamentally considering thosecells possessed similar morphological parameters,
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indicating that the effects produced by theempting to suppose that this situation was the
stimulations with infrared laser did not have artranslation of a change in the gene expression
inhibiting action, nor an activating one of themodulated by these infrared stimulations.

cellular activity, situation which would translate

concluding primarily that these cells displayed a

cellular function translated to a rate of proteinRESUMO

synthesis-secretion practically similar.

These data differed from those described by raio laser infravermelho tem sido usado com
Marques et al. (2004), which found that the effec§ycesso no tratamento de lesoes articulares por sua
of laser generated ultrastructural changes igcdo analgesica, antinflamatoria e cicatrizante e,
human gingival fibroblasts, which would causeao nivel celular, induzindo acentuada sintese de
abnormality in the collagen synthesis. ATP, ativando a proliferacéo celular e a sintese do
The present results differed from those obtained byolageno.

Chomette et al. (1987) working which humanrForam obtidas amostras do disco da articulagéo
gingival fibroblasts, ~ who found that the temporo-mandibular de coelhos que foram
stimulations with laser produced an accentuateradiados com raio laser e de outras ndo irragiada
increase in the development of rough endoplasmigue foram consideradas como controle normal. As
reticulum, an increase in the number ofdoses diarias de irradiagdo foram de 2 Joule$ /cm
mitochondria and cytoplasmatic granular materialgurante 10 dias. As amostras foram tratadas para
translated to an increase of metabolic activity. microscopia eletrbnica de transmissao.

In relation to the absence of intracellular collage Dos fibroblastos normais e irradiados obtiveram-se
the present results coincided with those ofnicrofotografias eletrénicas de transmissdo com
Berkovitz and Pacy (1999) obtained by studyindaumentos finais de 11.500 X, realizando-se
the ultra structure of the fibro-cartilage a|SOestudos morfometricos com prop(’)sito de
pertaining to the temporo-mandibular joint of thequantificar as fragbes volumétricas  dos
rabbit. componentes celulares pertencentes aos tipos
The present findings also coincided with thosee|ulares assinalados.

found by Pogrel et al. (1997) in the sense thabas células indicadas avaliaram-se fracdes
cultured fibroblasts stimulated by laser did No{/olumétricas Correspondentes ao nucleo,
cause changes in the characteristic activity of theitoplasma, reticulo  endoplasmico  rugoso,
fibroblast such as migration, proliferation andeucromatina e heterocromatina. Da mesma
cellular adhesion. maneira, quantificou-se a relacdo nicleo-
However, having the evaluation of increaseditoplasma e a area de cada tipo celular.
euchromatine volumetric fractions in the irradiatecbs resultados originados do estudo morfométrico
fibroblasts as a base, thus with accentuated RNeomparatiVO entre fibroblastos normais e
transcription rates and its respective relatiorhwitjrradiados, indicaram que existem diferencas
the volume found in the rough reticulum, a”owedsigniﬁcativas nas frag{jes volumétricas de
an argument that the rate of collagen synthesisycromatina e heterocromatina e
could increase, to a period of high metaboliGundamentalmente nas areas celulares de ambos os
activity, “to full function” as a response to thetipos. Os outros parametros quantificados
stimulations of infrared radiation in relation teat mantiveram-se constantes. A conclusao é que a
found in the normal fibroblasts. funcdo celular traduzida em sintese e secrecédo de
The difference in the density of the cytoplasmcolageno é constante em ambos os tipos celulares,
observed in the electronic microscopy, as well agontudo, produto das estimulagdes com raio laser
the decrease of the visualized cellular area in thﬂfraverme”qo este fibroblasto tem tendéncia
irradiated fibroblasts, with respect to the normabevido a sua percentagem de eucromatina
ones, constituted an optimum representation of theanscripcionalmente ativa a uma sintese imediata
effect that the infrared laser stimulations geretat e facilitada de proteinas.

in this cell type. It would be pertinent to reclat

this effect, a product of the radiation, decreased

the area of the irradiated cell to one half, (82@o

square microns) transforming it in the typical

morphology of a “juvenile” fibroblast, making it
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