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1. INTRODUCTION 
 

Calcium-increasing hormone parathyrin (PTH) is the 

hormone of parathyroid glands, under which effect 

occurs the dynamic balance between bone calcium and 

blood serum. Homeostatic regulation of this balance 

provides with the influence of PTH on the resorptive 

processes in bone and as the result Ca
2+

 realizes. PTH 

increases calcium absorbtion in intestines and 

reabsorbtion in kidney small channels. 

 

A number of investigations are showed that PTH 

activates Ca
2+

entering in the cells of organs, not being its 

direct targets. PTH effect on glucose metabolism 

practically is unstudied. The single information about the 

increasing of PTH level in blood serum under diabetes 

mellitus.
[1]

 and the metabolic syndrome.
[2]

 is available. 

 

Moreover, it is established the increasing of Ca and P 

excretion with urine under the metabolic syndrome, what 

positively correlated with the glycemia and the insulin 

level in blood.
[2]

 and the intensification of bone 

resorption, that it is connected with the disturbance of 

Ca-P metabolism and the secretion of calcium-regulating 

hormones.
[3]

 On the other hand, the disturbances of 

carbohydrate and lipid metabolism were revealed under 

the primary hyperparathyriosis.
[4]

 There are some data 

about the stimulating effect of hypercalcaemia, induced 

by introducing of Ca-salts, which improved the 

assimilation of intra-vein glucose injection and increased 

the concentration of immunoreactive serum insulin.
[5]

 It 

allowed suppose about the presence of PTH effect on the 

islet’s apparatus of pancreas. 

 

2. Parathyrin and Glucose Metabolism 

It was showed the decreasing of the blood glucose level 

after one-time injection of parathyroidin (the preparation 

of bull PTH), which caused by hypercalcaemia, that 

confirms in tests with the calcium laktat load.
[6]

 Besides, 

there is a close negative correlation established between 

glucose and calcium level (r =-0, 813, P>0,02). It is 

known that hypercalcaemia induces the increasing of 

insulin secretion.
[7,8]

 Thereby, a special interest is the 

data about the decreasing of initial glucose level and the 

dynamics of alimentary hyperglycemia after PTH 

injection. Unlike other calcium-regulating hormone – 

calcium-decreasing hormone of the thyroid gland - 

calcitonin (CT), induced glucose intolerance,
[9]

 PTH, on 

the contrary, decreasing the blood glucose level, 

decreased the degree of hyperglycemia under glucose 

load, i.e. it increased glucose tolerance.
[6]

 Apparently, 

PTH due to hypercalcaemia stimulates insulin secretion, 

which, in one’s turn, normalizes the blood glucose level 

and the same one doesn’t make worse glucose tolerance. 

Analogues data were received under acute 

hypercalcaemia.
[10]

 Besides it was established that PTH 

doesn’t effect on insulin-stimulated glucose consumption 

by the muscle and adipose tissues in vitro and in vivo.
[11]
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ABSTRACT 
 

The review contains contemporary and retrospective literature data about parathyrin effect and its interaction with 

calcium channel blockers concerning to glucose metabolism. It is shown that parathyrin decreases the blood 

glucose basal level, decreases the degree of hyperglycemia under glucose load, doesn’t effect on insulin-stimulated 

glucose consumption by the muscle and adipose tissues in vivo and in vitro, increases glucose tolerance, i.e. 

parathyrin is gluco-regulating hormone. Calcium channels blockers (isoptin and nifedipin) led to much more 

decreasing of hyperglycemia under glucose-tolerance test against the background of parathyrin. It indicates the role 

of L-type Ca
2+

-channel in the mechanisms of parathyrin effect on glucose homeostasis and testifies about 

parathyrin capacity to increase glucose tolerance. 
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3. Interaction of Parathyrin and Calcium Channel 

Blockers 

Calcium channels blockers (isoptin and nifedipin) led to 

much more decreasing of hyperglycemia under glucose-

tolerance test against the background of PTH.
[6]

 It 

indicates the role of L-type Ca
2+

-channel in the 

mechanisms of PTH effect on glucose homeostasis and 

testifies about PTH capacity to increase glucose 

tolerance. A special interest is the data of glucose 

consumption by muscle and adipose tissue in vivo and in 

vitro. Just like CT, PTH didn’t effect on glucose 

consumption by these tissues but unlike CT.
[11]

 it didn’t 

change insulin-stimulating effect on this process.
[6]

 

Apparently, PTH, revealing its effect on non-specific 

receptors via Ca
2+

-dependent processes, increases Ca
2+

 

going out due to Ca
2+

-channels L-type, that led to the 

decreasing of intracellular Ca
2+

 concentration in the 

muscle and adipose cells and furthers insulin-stimulating 

mobilization GLUT-4 from intracellular depot on 

plasmatic membranes, and this way, doesn’t change 

insulin effect on glucose consumption by tissues, doesn’t 

induce glucose intolerance and insulin resistance. 

 

Thus, it is established the opposite to CT action of PTH 

on glucose metabolism. In this connection, it is 

acceptable to consider, that PTH is CT antagonist not 

only concerning to the regulation of calcium metabolism, 

but and glucose metabolism. So, it can take into 

consideration, that PTH takes part in neuro-endocrine 

regulation of carbohydrate metabolism being CT 

antagonist, i.e. PTH as CT.
[12,13]

 is a gluco-regulating 

hormone. 

 

4. Correlation of calcium and glucose metabolism 
It is rather interesting to note that such glucose-

increasing hormones as glucagon, ACTH, STH, 

glucocorticoids, thyroxin also occur and hypocalcaemic 

effect, i.e. as CT and PTH they take part in the regulation 

of calcium and glucose metabolism, that is an additional 

confirmation of the functional correlation of calcium and 

carbohydrate metabolism. The establishment of a 

functional negative correlation between glucose level 

and the total calcium content after PTH injections 

testifies about the close interconnection of calcium and 

glucose metabolism. With respect to interconnection of 

calcium-regulating hormones and its effect on glucose 

and calcium metabolism it can consider that under in 

vivo the effects of PTH can be, in the known degree, the 

result of changing of circulating Ca
2+,

 in vitro indeed 

they must consider as the result of direct hormone effect. 

In other words, in the different cells not having a 

specialized receptors of PTH occur Ca
2+

-dependent 

processes subordinated its regulating effects. Concerning 

to inter-correlation of the effects of calcium-regulating 

hormones on glucose metabolism one can suppose that, 

under hypercalcitoninemia and, correspondently, 

hypocalcaemia, PTH secretion intensifies, which, in 

one’s turn, increases calcium level in blood serum, 

consequence of it there is the increasing of insulin 

secretion by pancreas β-cells. It is established, that 

hypercalcemia.
[8]

 and the increasing of intercellular Ca
2+ 

concentration take the important role in insulin secretion 

by pancreas β-cells.
[7]

 CT, however, inhibits insulin 

secretion.
[14,15]

 In addition, CT increases glucagon 

secretion, apparently, as it is mentioned above, due to the 

decreasing of the total calcium content in blood serum. 

Apparently, by this way a reciprocal interrelations 

between CT and PTH secretion and their effect on 

glucose and calcium metabolism occur, which reveals 

due to their modulating effect on insulin and glucagon 

secretion. Therefore, PTH acts as insulin agonist. 

 

↑Parathormone secretion→Hypercalcemia→ ↑Insulin 

secretion→Hypoglycemia 

 

Glucosa, calcium, β-cells function and calcium-

regulating hormones are connected between them by 

feedback mechanisms.
[16]

 Beyond all doubt, neuro-

endocrine mechanisms of their interconnection require 

the further investigation. However, findings on this stage 

enlarge the conceptions about physiological role of PTH, 

testify about the involving of Ca
2+

-mechanisms and give 

the basis to consider it as the important modulators of 

secret and metabolic processes. 
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