




the number of subjects by comparing the silicate group, including
the subcutaneous and the oral sub-groups (total number is 6), with
the control normal saline group, including the subcutaneous and
the oral sub-groups (total number is 6).  The absolute difference in
the percentage between the two groups was equal to 50%
(83.33%-33.33%), which is clinically useful, although, we did not
achieve statistical significance (p=0.12).
The mechanism of these histopathological changes is probably
due to disruption of one of the following physiological systems:  the
hypothalamic-pituitary-thyroid (HPT) axis, the calcium metabolism,
and immunosuppression (23).
The significant serum autoimmune response, particularly with ANA,
suggests that the autoimmunity probably has a contribution to the
histopathological histological changes in the thyroid gland. There
are a limited number of publications concerning the structure of

thyroid gland following the exposure to some drugs and toxins
(9,10,12-14, 22-23).
To my knowledge, this is the first study showing the correlation
between the histological changes in the thyroid gland secondary to
silicate exposure and the serum autoimmune response.
In conclusion, silica exposure is probably one of the risk factors
inducing autoimmune thyroid disease in immunosensitive rats.
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Figure 1. Rat thyroid, hematoxylin and eosin stain (x200 magnification).
Sections show histology of thyroid gland.  There is moderate proliferation of
thyroid follicles. These are actively secreting small thyroid follicles with
scanty colloid.  The cuboidal cells lining the follicle are relatively tall, reflect-
ing active hormone synthesis

Figure 2. Rat thyroid, hematoxylin and eosin stain (x200 magnification).
Sections show histology of thyroid gland from the control rats. The thyroid
follicles are lined by simple flattened to cuboidal epithelium. These thyroid
follicles are distended and filled with pink colored colloid

Table 2. Histopathological features of silicate-tested&control groups 

Thyroid of the Inflammation Autoimmune Granuloma Epithelial follicular Hurthle cell Neoplastic change 
following rast thyroiditis proliferation 
Silicate SC1 -ve -ve -ve + -ve -ve
Silicate SC2 -ve -ve -ve + -ve -ve
Silicate SC3 -ve -ve -ve + -ve -ve
Silicate PO1 -ve -ve -ve + -ve -ve
Silicate PO2 -ve -ve -ve + -ve -ve
Silicate PO3 -ve -ve -ve -ve -ve -ve
Control SC1 -ve -ve -ve -ve -ve -ve
Control SC2 -ve -ve -ve -ve -ve -ve
Control SC3 -ve -ve -ve -ve -ve -ve
Control PO1 -ve -ve -ve -ve -ve -ve
Control PO2 -ve -ve -ve + -ve -ve
Control PO3 -ve -ve -ve + -ve -ve
-ve = 0 = negative

+ = 1 = mild

++= 2 = moderate

+++ = 3 = severe

SC: subcutaneous

PO: per oral
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