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Summary 

 
 It was microscopicaly examined a parathyroid gland, sampled by surgical 
intervention on a nodular mass (from the thyroid area), with large sizes, from the ventral 
region of the neck of a male dog, Dalmatian, 11 years old. 
 The cytological and histological exam pointed out the diffuse hyperplasia and 
hypertrophy of the chief cells, intralobular connective proliferation and the presence of some 
Calcium accumulations (crystals), positive to the von Kossa reaction, with different shapes in 
the excretory ducts lumen. Histochemical, in the cytoplasm of some chief cells were pointed 
out small secretory argentaffin and PAS-positive granulations, with phenomenons of theirs 
expelling. The noted histopathological changes are considered diffuse hyperplasic 
parathyroiditis with secondary hyperparathyroidism.   
             
 This paper presents microscopic aspects noticed in a case of diffuse 
hyperplasic parathyroiditis with secondary hyperparathyroidism in a dog, 
postoperative diagnosticated. 
 The parathyroidian endocrinoses, though relative often and with first 
importance in veterinary pathology are studied very little in the speciality literature 
from the histological point of view. Microscopicaly excels in the parathyroids 
structure the existence of some specific cells, the chief cells, light and dark cells, 
parathormone (PTH) secretory cells and oxyphile cells, esteemed senescent cells 
(5, 7, 9, 13). The PTH regulates the calcemia by the Calcium mobilization from 
bones and the phosphatemia with the increase of the phosphaturia. The Calcium 
action is essential in the supply of electric power for the Central Nervous System 
and the Muscular System, and ensures the strenght of the Skeletal System (2, 6, 
12). The parathyroidian diseases are characterized by the increase or decrease of 
the PTH secretion in accordance with the values of plasmatic Calcium. The 
parathormone is synthetized in the principal endocrinocytes when the Calcium 
concentration decreases under a normal level (5, 11). 
 The adjustment of the PTH secretion is realized through an humoral 
mechanism of direct simple negative feed-back type, dependent by the sangvin 
concentration of ionic Calcium as follows: the hypocalcemia stimulates and the 
hypercalcemia inhibits the secretion and the release of the PTH from the chief cells 
in the bloodstream (4, 5, 11). 
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Materials and methods 
 
 Cytological and histological exams were effectuated from a fragment of 
parathyroid gland, sampled by surgical intervention from a nodular mass (from the 
thyroid area), with large sizes, from the ventral region of the neck of a male dog, 
Dalmatian, 11 years old. 
 The cytological exams were realized on cytological smers obtained by the 
impress technics and stained by the May Grünwald-Giemsa method. 
 The necessary parathyroid gland fragments for the histopathological 
exams were fixed in Backer solution, paraffin embedded, sectioned at 5 µm, and 
the sections staining was realized by trichromic staining method (hematoxylin-
eosin-methylene blue – HEM), histochemical by Periodic acid- Schiff (PAS) – 
Alcian reactions (with and without diastasis) for the glycoproteins and 
glycosaminoglicans (GAGs) and the von Kossa reaction to indicate the Calcium 
depots (the Calcium salts). (1) 
 

Results and discussions 
 

 The cyto-histopathological exams emphasised the following aspects: 
 In the parathyroidian lobules were pointed out numerous chief cells, with 
polyhedral shape, big and vesicular nucleus, having the chromatin with a lax 
disposition and the granular cytoplasm (Fig.  1, 2). It is observed a proliferation of 
the dark chief cells, which are the active elements and secrete the parathyroidian 
hormone. The light chief cells appear in a high number and in small sizes, being 
inactive elements. However, it is noticed the presence of a high number of 
hyperactive cells with intracytoplasmatic PAS-positive granulations, having the 
tendency of hypertrophy (Fig.  3, 4). 
 Other principal endocrinocytes appear to be swollen with 
intracytoplasmatic vacuolisations of different intensities, alternating with cells that 
were presented a rich granular PAS-positive material (Fig.  5). 
 The vascular connective tissue which divides the glandular parenchyma in 
irregular lobes is strongly limited by connective proliferation, reaching in some 
areas until the cellular cordons trammel, with hyperemia and hemorrhages of 
different intensities and with the presence of a high number of swollen 
endocrinocytes (Fig.  6, 7). 
 The chief cells population appears hyperplasiated, being acinary disposed 
around a lumen which contains an amorphous or granular substance. Some chief 
cells pointed out a reduction of the granulations and a small nucleus, retracted, 
considered as sign of a very active secretion and excretion of parathyroidian 
hormone (Fig.  2, 8). 
 The von Kossa reaction indicated on limited areas the presence of fine 
argentafin granulations, secretory granulations placed in the cytoplasm of a small 
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number of dark cells, pointing out intense phenomenons of their expulsion in the 
interstice and the lumen of the excretory ducts (Fig.  9). 
 The cytological exams presented numerous chief cells, having the nuclei 
with a lax chromatidian structure and without cytoplasmatic limits (Fig.  10).  
 In the parenchyma it was found out the presence of some follicles with 
varied sizes, limited by a simple epithelium and demarcated by principal 
endocrinocytes, having a basophilic and PAS-positive intrafollicular colloid which 
represents o way of storage of the synthesized hormonal product (Fig.  11, 12). 
 It was remarked, in the lumen of the excretory ducts, the presence of some 
Calcium crystals (depots), with a light yellow or dark brown color, positive to the 
von Kossa reaction. The crystals pointed out different irregular shapes or appeared 
in a sphere shape with concentric striations (Fig.  13, 14). 
 The cyto-histopathological investigations effectuated from parathyroid had 
revealed that the principal lesion was that characterized by diffuse hyperplasia and 
hypertrophy of the chief cells, which results in the hypersecretion of parathormone. 
 The modifications of the parathyroid reflect its hyperactivity as a possible 
consequence of the Calcium and Phosphorus metabolism disorder. 
 The excessive elaboration of the argentafin and PAS-positive granulations 
from the dark cells proves an excess of parathormone which has a direct action 
upon the renal tubulary resorption (in chronic diseases), increasing the urinary 
retention of the phosphates and acting on the Calcium mobilization from bones with 
the installation of hypercalcemia and the storage in different organs of the Calcium 
crystals (3, 7, 8, 10). Also, the excess of PTH can determine severe modifications 
in the bones concerning the affection of the bone-forming capacity. 
 The histological picture from the parathyroid is made remarked by the 
hyperplasic character of the principal endocrinocytes, modifications that can be 
attributed to some eventual renal lesions. 
 

Conclusions  
 

1. It was diagnosed by histopathological exam the hypertrophy and 
hyperplasia of the parathyroid gland, in a male dog, Dalmatian, 11 years old. 

2. Histological and histochemical were found out hyperplasic process of the 
principal endocrinocytes, with the excessive extracellular elaboration of the 
carrier granulations of parathyroidian hormone and numerous Calcium depots 
in the parenchyma. 

3. The histological lesions remarked in the parathyroid gland register in the 
characteristic picture of the hyperplasic parathyroiditis, manifested by 
secondary hyperparathyroidism in dog.  

 
We thank to Lucretia Androne for the excellent quality of the realized 

histological slides.  
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Fig.  1. Parathyroid gland: Group of light and dark chief cells disposed in an 
acinary shape. Trichromic staining (HEM) x 450. Axiostar Plus Zeiss Microscope. 

Canon Power Shot G3 Camera. 
 

 

 

Fig.  2. Parathyroid gland: Group of cells with dark cytoplasm and numeous 
hypertrophic cells with retracted nuclei. Trichromic staining (HEM) x 450. Axiostar 

Plus Zeiss Microscope. Canon Power Shot G3 Camera. 
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Fig.  3. Parathyroid gland: Cells with retracted nuclei and PAS-positive 
intracytoplasmatic granulations. PAS-Alcian staining x 150. Axiostar Plus Zeiss 

Microscope. Canon Power Shot G3 Camera. 
 

 
 

Fig.  4. Parathyroid gland: Hypertrophied chief cells with PAS-positive secretion 
particles. PAS-Alcian staining x 450. Axiostar Plus Zeiss Microscope. Canon Power 

Shot G3 Camera. 
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Fig.  5. Parathyroid gland: Chief cells with PAS-positive granulations. PAS-Alcian 
staining x 150. Axiostar Plus Zeiss Microscope. Canon Power Shot G3 Camera. 

 
 

 

 

Fig.  6. Parathyroid gland: Glandular acins with polyhedral chief cells, fibrosis and 
hemorrhages with swollen endocrinocytes. Trichromic staining (HEM) x 150. 

Axiostar Plus Zeiss Microscope. Canon Power Shot G3 Camera. 
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Fig.  7. Parathyroid gland: Proliferation with intense PAS-positive reticular fibers 
and intrafollicular hormonal secretion. PAS-Alcian staining x 150. Axiostar Plus 

Zeiss Microscope. Canon Power Shot G3 Camera. 
 

 

 

Fig.  8. Parathyroid gland: Hyperplasic glandular acins. PAS-Alcian staining x 
150. Axiostar Plus Zeiss Microscope. Canon Power Shot G3 Camera. 
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Fig.  9. Parathyroid gland: Small argentafin intracytoplasmatic granulations 
(secretory granulations) in the interstice. Von Kossa reaction and contra-staining 
with Nuclear Fast Red x 250. Axiostar Plus Zeiss Microscope. Canon Power Shot 

G3 Camera. 
 

 
 

Fig.  10. Parathyroid gland impression: Numerous chief cells with rare 
hyperactive (hypertrophic) cells. MGG staining x 1000 (immersion). Axiostar Plus 

Zeiss Microscope. Canon Power Shot G3 Camera. 
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Fig.  11. Parathyroid gland: Follicles covered up with epithelium and the presence 
of a basophilic colloid in the lumen; acins with hypertrophied chief cells. Trichromic 

staining (HEM) x 150. Axiostar Plus Zeiss Microscope. Canon Power Shot G3 
Camera. 

 

 

 

Fig. 12. Parathyroid gland: Intraacinary hormonal secretion. PAS-Alcian staining x 
150. Axiostar Plus Zeiss Microscope. Canon Power Shot G3 Camera. 
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Fig.  13. Parathyroid gland: Spherical masses with concentric striations are 
observed in the lumen of some acins. Trichromic staining (HEM) x 450. Axiostar 

Plus Zeiss Microscope. Canon Power Shot G3 Camera. 
 
 

 

 

Fig.  14. Parathyroid gland: Calcium depots in the acins lumen. Von Kossa 
reaction and contra-staining with Nuclear Fast Red x 450. Axiostar Plus Zeiss 

Microscope. Canon Power Shot G3 Camera. 
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