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Summary. The morphology of the thyroid C-cells in 
golden hamsters after short- and long-term treatment 
with ethanol was studied. Immunohistochemistry was 
applied to examine the distribution of the C-cells in the 
thyroid gland. In the short-term experimental animals, 
the Golgi complexes and the granular endoplasmic 
reticulum were well developed and the number of the 
secretory granules was decreased as compared with 
those of the control animals. These findings suggest that 
the cellular activity of the thyroid C-cell is stimulated 
after short-term treatment with ethanol. The morphology 
of the thyroid C-cells of the long-term experimental 
animals was similar to that of the controls.  It is  
conceivable that long-term treatment with ethanol does 
not affect the function of the C-cell. 
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Introduction 

The increasing incidence of osteoporosis has 
prompted the research for etiological factors. Among 
these factors, ethanol has recently been implicated in 
osteoporosis as a risk factor. Constant consumption of 
ethanol is associated with disturbance of bones and 
mineral metabolism (Bikle et al., 1985; Laitinen and 
Valimaki, 1991; Sampson, 1997). The mechanism of the 
ethanol-induced bone diseases seems to be complex: a 
direct effect of ethanol on bone cells and an indirect or 
modulating effect through calcium regulating hormones 
such as vitamin D metabolites, parathyroid hormone 
(PTH), and calcitonin (Bikle et al., 1985; Laitinen and 
Valimaki, 1991; Sampson,  1997).  However, the 
possibility that ethanol affects the calcium regulating 
hormones directly has received lit t le attention. 
Previously, we found morphologically that short-term 
treatment with ethanol suppressed the hamster 
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parathyroid activity and long-term treatment stimulated 
the parathyroid function (Chen et al., 1997, 1998, 1999). 
In the present study, we observed the morphological 
changes of the hamster thyroid C-cells to determine 
whether ethanol affects the function of thyroid C-cells. 

Materials and methods 

Six-week-old male golden hamsters with an average 
body weight of 92 g were divided into 4 groups of 7 
animals each. Hamsters were housed in stainless steel 
cages that were equipped with depressions where food 
pellets (CE-2, Clea Japan Inc.) were placed. In the short- 
term experimental group, ethanol was administered by 
gavage via an intragastric tube. A dose of 6 g k g  of 50% 
(v/v) ethanol or an equal amount of distilled water (12 
mllkg, short-term control group) was administered. The 
thyroid glands were removed under sodium 
pentobarbital anesthesia at 3 hours after administration. 
Long-term experimental animals were given tap water 
and 7% ethanol solutions provided in calibrated glass 
bottles fitted with ball bearing tubes to limit spillage. 
The ethanol solution intake of a hamster averaged 11.2 
m1 per day. Long-term control hamsters had tap water 
available as the only drinking fluid. Three months later, 
the thyroid glands were removed under sodium 
pentobarbital anesthesia. 

For immunohistochemical study, the thyroid glands 
were fixed in 4% paraformaldehyde in phosphate buffer 
(PB) at pH 7.4 for 60 min and cut into 10-pm-thick 
sections using a cryostat. Immunostain was carried out 
by the unlabelled peroxidase-anti-peroxidase (PAP) 
method with a PAP kit (Zymed, South San Francisco, 
CA, USA). Briefly, the cryostat sections were incubated 
with the rabbit anti-human calcitonin primary antisera 
(Biomeda Corp, Foster, CA, USA) diluted 1:1000 in PB 
containing 0.1% Triton X-100 for 60 min at RT. After 
being washed in PBS, the sections were incubated 
successively with goat anti-rabbit bridging antibody and 
rabbit PAP for 60 min each, with washing in PBS after 
each step. Visualization was achieved by immersing 
sections in diaminobenzidine solution. Negative control 
sections were treated with PBS instead of the primary 












