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Summary. We present an ultrastructural study of thyroid 
capillaries in which 50-day-old rats Wistar rats, were 
irradiated with an infrared (IR) laser, (total dose, 46.80 
~ / c m ~ ) ,  the tissue quantified 1 day after ending treatment 
and a quantitative capillary analysis carried out by light 
and electron microscopy. Light microscopy was used to 
calculate capillary volume density revealing a significant 
increase in the irradiated rats. The  quantitative 
measurement of parameters by electron microscopy 
required a two stage analysis: Level I,  Electron 
Microscopy (Magnification ~ 5 , 0 0 0 ) ;  and Level 11, 
Electron Microscopy (Magnification ~26,000). At Level 
I, the following parameters were measured in each 
capillary: capillary area, capillary diameter, luminal area, 
luminal diameter, endothelial area, nuclear area and 
mean endothelial thickness. At Level 11, pinocytotic 
vesicle diameter and their numerical density in 
endothelial cells were evaluated. Electron microscopic 
analysis revealed an increased luminal area in the 
capillaries of the irradiated rats. They also presented a 
decrease in endothelial cell thickness and vesicular 
diameter and an increase in vesicle numerical density. 
This latter increase is indicative of presumptive changes 
in capillary permeability, but the possible functional 
significance of these morphological changes in the 
endothelial cells requires further investigation. 
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Introduction 

Evaluation of changes in the thyroid gland secretory 
activity has been made possible thanks to the 
morphological studies of thyroid capillaries carried out 
under both normal and pathological conditions. We have 
learned, for instance, about vascularization changes 
produced by hyperplasia-type cellular growth disorders. 
In hyperplasia caused by the administration of TSH 
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(Fujita, 1988), goitrogenic substances (Smeds and 
Wollman, 1983; Wollman et al., 1990) or laser radiation 
(Parrado et al., 1990; Lerma et al., 1991; PCrez de Vargas 
et al., 1992), the capillary network presents signs of 
dilation and a greater number of mitoses in endothelial 
cells and pericytes (Erickson and Wollman, 1980). 
Studies carried out by electron microscopy have also 
shown an increase in organelles associated with 
biosynthesis activities, especially of RER, and in 
endothelial cell pores (Fujita, 1988). 

Taking as a reference point the research available on 
vascularization in highly vascularized organs, such as 
the brain (Anwar et al., 1992; Meier-Ruge et al., 1992), 
skeletal muscle (Mathieu-Costello, 1991; Diamuro et al., 
1992; Poole and Mathieu-Costello, 1992), the 
myocardium (Poole et al., 1992; Rakusan et al., 1994; 
Villar, 1995) and the lungs (De Fouw, 1984; Shumko 
and De Fouw, 1987), we undertook a quantitative study 
of thyroid capillaries under normal physiological 
conditions and after exposing the gland to IR laser 
radiation. In previous studies the "vascular effect7' of IR 
laser radiation has been described as: dilation of 
arterioles, capillaries and venules, acceleration of blood 
flow, decrease in capillary pressure, reabsorption of 
interstitial fluid and also vascular regeneration (Gorisch 
and Boerger, 1980; White et al., 1986; Fulga et al., 
1995).These effects are connected with the clinical 
efficacy of IR laser in inflammatory and regenerative 
conditions (Chelyshev and Kubitsky, 1995; Lowe et al., 
1995). Our aims in this report were to determine, using 
objetive parameters, the underlying morphological 
factors of the "vascular effect" of IR laser radiation and 
to assess possible alterations in the thyroid capillary 
walls. 

Materials and methods 

Animals 

Fifty-day-old albino Wistar rats weighting 200-250 g 
were used in our study. Six rats were irradiated for 15 
days with an IR laser and sacrificed 24 hours later while 
six other animals served as sham-irradiated controls. The 
animals were subjeted to a daylnight cycle by exposing 










