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Biological functions of Calcium

– Bone  and teeth mineralization

– Regulate  neuromuscular excitability

– Blood coagulation

– Secretory processes

– Membrane integrity

– Plasma membrane transport

– Enzyme reactions

– Release of hormones and neurotransmitters 

– Intracellular second messenger



Calcium turnover



Hormone regulation of calcium metabolism

Parathyroid hormone (PTH)

Organ-target: bones, kidneys

Function of PTH - increase of Ca 

concentration in plasma

Mechanisms: 

1. Releasing of Са by bones (activation 

of osteoclasts – resumption of 

bones)

2. Increase of Са reabsorbing in kidneys

3. Activation of vit. Dз synthesis

and increase of absorption

in the intestine 

Vitamin D

Calcitonin

Organ-target - bones

Function - decrease of Ca 
concentration in 
plasma





Calcium as 
Hormonal 
Messenger



Normally, cytosolic calcium [Ca2+] ions is kept very low (10-7 M) by the action 
of Ca2+pumps in the ER, mitochondria and plasma membrane

Hormonal, neural, or other stimuli cause either an influx of Ca2+ into the 
cell through specific Ca2+ channels in the plasma membrane or the release 
of sequestered Ca2+ from the ER or mitochondria, in either case raising the 
cytosolic [Ca2+] and triggering a cellular response

This phenomenon is called Calcium ion flux.



Calcium ions are also important intracellular messengers

In fact, calcium ions are probably the most widely used 
intracellular messengers

Calcium (Ca2+) plays an essential role in the physiology 
and biochemistry of organisms and the cell

It plays role in common signalling mechanism because 
once it enters the cytoplasm it exerts allosteric regulatory 
affects on many enzymes and proteins



Calcium is a second messenger produced by indirect signal 
transduction pathways such as G-protein coupled receptors

Calcium ions (Ca2+) impact nearly every aspect of cellular life. The 
principles of Ca2+ signaling, from changes in protein conformations 
driven by Ca2+ to the mechanisms that control Ca2+ levels in the 
cytoplasm and organelles

The highly localized nature of Ca2+ -mediated signal transduction and 
its specific roles in excitability, exocytosis, motility, apoptosis, and 
transcription.



Calcium as 
second 

messenger



Calcium as 
second 
messenger

Calcium ions-once they enter the 
cytoplasm exert allasteric
regulatory effects on many 
enzymes and proteins

Calcium acts as a second 
messenger by indirect signal 
transduction pathways such as via 
G protein-coupled receptors













Role of Calcium 
in muscle 

contraction















Role of Calcium in 
Neurotransmission








