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Parathyroid Glands
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1862
العالم البريطاني Richard Owen كان 
 rhinoceros يدرس تشريح حيوان الـ

(وحيد القرن). أثناء التشريح، >حظ وجود 
غدد صغيرة جدًا خلف الغدة الدرقية ما 

كانت معروفة قبل. هاي كانت أول مرة يتم 
.parathyroid glands فيها وصف الـ
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Calcium homeostasis is regulated by three main hormones:
Parathyroid hormone (PTH)
Vitamin D (Calcitriol)
Calcitonin

Vitamin D synthesis:
The major source of Vitamin D is sunlight (UVB).
UVB converts 7-dehydrocholesterol in the skin into Vitamin D3 (cholecalciferol).

Activation of Vitamin D occurs in two steps:
In the liver:
Vitamin D3 is converted to 25-hydroxycholecalciferol (25-OH Vitamin D)
In the kidney:
It is converted to the active form:
1,25-dihydroxycholecalciferol (Calcitriol)

Key enzyme:
The renal enzyme responsible is 1-alpha hydroxylase

Role of PTH:
PTH stimulates 1-alpha hydroxylase
→ increases production of active Vitamin D (Calcitriol)

Summary:
PTH and Vitamin D work together to increase blood calcium levels.
 

Calcitonin is a hormone secreted by the parafollicular (C) cells 
of the thyroid gland in response to elevated serum calcium 
levels. Its primary action is to lower blood calcium by 
directly inhibiting osteoclast activity, thereby reducing bone 
resorption and limiting the release of calcium from bone 
stores. It also has a minor effect on the kidneys by 
increasing urinary calcium excretion. However, in humans—
especially adults—its role in overall calcium homeostasis is 
relatively limited compared to parathyroid hormone (PTH) and 
vitamin D. This is evidenced by the fact that absence of 
calcitonin does not result in significant disturbances in calcium 
balance. Thus, calcitonin functions mainly as a protective, 
short-term regulator against hypercalcemia rather than a 
primary controller of calcium homeostasis



Calcium Homeostasis
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Calcium Homeostasis

Calcium forms:

50% free (ionized)

40% albumin bound

10% Anion bound 
(Phosphorous, citrate)





The parathyroid glands (unlike other 
endocrine glands) are not controlled by the 
hypothalamic-pituitary axis. They are 
controlled by ionized serum calcium levels 
(active form of calcium). 

Ionized calcium receptors on parathyroids 
are G-protein membrane receptors



Calcium Homeostasis



Parathyroid carcinoma accounts for only 
1% of cases of primary 
hyperparathyroidism







Most cases of primary 
hyperparathyroidism are asymptomatic








