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CALCIUM CONTENT OF COMMON FOODS

' §
Mille Figs
300 mg per 1 cup “135 mg per 5 figs

Salmon (with bones) . Turnip greens, cooked
241 mg per 4 ounces 104 mg per 1/2 cup

Sardines (with bones) Almonds
213 mg per 2 ounces % 93 mg per 1/2 cup

190 mg per 1/2 cup

Collard greens, cooked '@ ',_’ Sesame seeds
179 mg per 1/2 cup "’51 mg per 1 tablespoon

Spinach, cooked ;__’ Arugula, raw
145 mg per 1/2 cup 32 mg per 1 cup

Kale, raw Mushrooms
137 mg per 1 cup ok 18 mg per 2 ounces

www.thepaleomom.com

4.
’.-’t‘-;‘"a Orange
Bok choy, cooked , ‘3 52 mg per medium orange
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Calcium absorption

* Calcium absorption mainly occurs in duodenum by an
energy dependent active process.

» Factors promoting calcium absorption:

|. Vitamin D ( through its active form calcitriol)
induce the synthesis of caleium binding protein in
the intestinal epithelial cells and promote calcium
absorption.
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Factors inhibiting calcium absorption

|. Phylates and oxalate form insoluble salts that
interfere ca absorption.

2. High content of dietary phosphate forms insoluble
calcium phosphate and prevents ca uptake.the
dietary ratio of ca and P-1:2 and 2:1 is ideal for
optimum ca absorption by intestinal cells.

S

High content of dietary content interfere with ca
absorption.
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Calcium Deficiency Symptoms:
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Depression
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Tooth Decay Brittle Nails




Biochemical function

I

Development of bone and teeth:

Bulk quantity of calcium 1s required for bone and
teeth formation.

Bones act as a reservoir for calcium in the body.

Osteoblast induce bone deposition and osteoclast
produce demineralisation.

Nerve transmission:

Ca is necessary for nerve impulse transmission.




© Voltage-gated Ca?’
channeals open

Voltage-gated
Ca?’ channel

Ca?’
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Synaptic
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© Calcium enters
axon terminal

Ca20
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FIGURE 6—27

Neurotransmitter storage and release at the synapse and
binding to the postsynaptic receptor. Voltage- -gated calcium
channels in the terminal open in response to an action
potential, triggering release of neurotransmitter.
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Thick filament (myosin)

Thin filament

myosin head attaches to an actin binding site,
with the help of caicium. New position of Z lin
\

@) ATP binds to a myosin head, which is released
from an actin filamenl

o The power stroke slides the actin (thin) filament.

CAGImun Waney LoONgtan ing

) Hydrolysis of ATP cocks the myosin head.




. Calcium-calmodulin complex:

Calmodulin(mol.wt. 170000)is a ca binding
regulatory protein.

Ca —calmodulin complex activates certain enzymes
¢.g.adenylate cyclase, ca dependent protein kinase.

[t regulates microfilament mediated processes such
as degranulation of secretary vesicles, endocytosis,
cell motility etc.




Ca'* + Calmodulin

!

Ca-bound calmodulin

KiNase =eewesesActive Kinase

- Phosphorylated enzyme

Biological effect







Thyroid gland

Lowers Ca**
levels in blood

Inhibits Ca?*
absorption by
the intestines

Inhibits Ca?* reabsorption
in the kidney (excreted
in the urine)

- \
»

Promotes
deposition
of Ca** into

bones (inhibits
osteoclasts and
stimulates osteoblasts)

L0esignua’/ Shutterstock com
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9. Ca as intracellular messenger:

*  Certain hormones exert their action through the
mediation of ca mstead of CAMP.

It is regarded as 2" messenger for such hormonal
action.e.g epinephrine in liver glycogenolysis.

« Ca serves as 3™ messenger for some hormone. Eg
antidiuretic hormone acts through CAMP, and then
ca.







Extnnsic pathway Intrinsic pathway

Contact

Tissue damage Heparin + (0.g. with glass)

AT
Tissue factor
Vila
PL
ca**

Platelets

Xl

Il {Prothrombin) »ﬂ(ﬁnombmh—i e
-’{Fnb-mogen 41— Fibrin Staochseo fibnn

© Elsevier Ltd, Rang &t al: Pharmacology SE www.studentconsult.com




11.

12.

Myocardium:
[n myocardium ca2+ prolongs systole.

In hypercalcemia cardiac arrest is seen in systole.

Therefore, when ca2+ is administered intravenously,
it should be given very slowly.

Contact inhibition:
Ca2+ is believed to be involved in cell to cell

contact and adhesion of cells in a tissue.

The cell-cell communication may also require ca2+.




Blood level of calcium

» Normal calcium level in blood is 9-11mg/dl.

* Three physiochemical states: i

anons 9% (0.2 mmollL)
v free/ ionised- 50%
v Protein bound- 41%
v Complexed - 90/0 bonized calcium Proten-Dound cakoum

50% 41%

\ (1.2 mmodL) u







Measurement@f total ca
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Chelation with o-cresolphthalein

 Ca 1s estimated by treating serum with
orthocresolphthalein, which produce a violet colour
with ca in alkaline medium.

* Ca also can be estimated by ion selective electrode
method.

Sulkowitch test.is a bedside screening
test for urinary ca.

v'The reagent contains oxalic acid, acetic acid,
ammonium oxalate .

v'Equal quantity of reagent is added to urine.
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actors regulating blood calcium level

Major factors that help to maintain blood ca level in
normal range (9-11mg/dl) includes :

Vitamin D

Calcitriol the active form of vit.D induces the
synthesis of specific ca binding protein in the
intestinal cells. '

This protein increases the intestinal absorption of ca
as well as phosphate.




* Thus blood ca level is increased by calcitriol.

»  Calcitriol stimulates ca uptake by osteoblast of bone
and promote calcification or mineralization
(deposition of ca phosphate ) and remodelling.

2. Calcitonin :

* A peptide containing 32 amino acids.

» Secreted by parafollicular cells of thyroid gland.

* Its action on ca metabolism is antagonist to that of
PTH.




Thus calcitonin promotes calcification by increasing
the activity of osteoblast.

[t decreases bone reabsorption and increases the
excretion of ca in urine,ultimately decreasing blood ca
level.

3. Parathyroid hormone:(mol.wt=95000)

PTH is secreted by 2 pairs of parathyroid glands that
are closely associated with thyriod glands.
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Mechanism ol action of P1IH

* PTH binds to the membrane receptor protein on the
target cells and activate adenylate cyclase to liberate
CAMP.

* This increases intracellular ca that promotes the
phosphorylation of protein(by kinases)which finally
bring about the biological action.

» PTH has 3 dependent tissues-bone, kidney and
intestine-to exert its action.

* PTH prime function is to elevate serum ca level.
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others factors regulating blood ca level

4.

EJI

Phosphorus :Its increase levels, lowers ca levels.

Serum proteins:Abt. 0.8mg/dl of ca 1s reduced with
each g/dl lowering of albumin.

Alkalosis and acidosis: Acidosis favours ionization
and vice versa.

. Children, pregnancy:In children ca level at upper

limit(abt.50); in pregnancy and lactation at lower
limit.
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Calcium homeostasis

Increased INCREASED

calcium Cart+ Sensed by Chief cells in

uptake from parathyroid gland
duodenum

and Increased DECREASED PARATHYROID

reuptake in bone
the nephron resorption HOEMONE SECRETIOlN

[ 1

Decreased Decreased

osteoclast Vitamin D osteoclast Vitamin D
activity activation activity activation

1 I

INCREASED PARATHYROID Decreased
HORMONE SECRETION Boce Decreased
: calcium
\ resorption uptake from
Sensed by Chief cells in duodenum
parathyroid gland and

DECREASED reuptake in
Ca++ the nephron

Guyton & Hall Textbook of Medical physiology, 11" ed,; J.E Hall, Chapter 79

Increased Increased




Discases states

l.
~ Elevated serum ca level (>11mg/dl)

» Associated with hyper parathyroidism, caused by
increased activity of parathyroid gland.

» There is osteoporosis and X-ray shows punched out
areas of bone resorption.(osteitis fibrosa cystica
generalictica or von Recklinghaysen’s diseases).







» Ectopic calcification may be seen in renal tissue,
pancreas, arterial walls and muscle tissues.

» Symptoms of hypercalcemia include:

» Lethargy, muscle weakness, loss of appetite,
constipation, nausea, increased myocardial
contractility and suseptibility to fracture.




JOther minor causes of hypercalcemia;

= [n multiple myeloma, paget’s diseases and metastatic
carcinoma of bone, there will be bone resorption and
mild hypercalcemia.

= Increased absorption of ca from intestine is seen in
milk-alkali syndrome and vit.D toxicity.

= Lithium therapy and thiazide diuretics may also
causes mild hypercalcemia.
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Low calcium intake could
trigger sudden cardiac attack
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Fig. 39.6: Garpopedal spasm in tetany




»Clinical signs are chovstek’s . Vpgi'ng over 5t

cranial nerve caus | contraction) : c;Trousseu S
sign(inflation  of B.P cuff cau irpopedal spasm.)




- -.... .
f@l er




NORMAL BONES RICKETS




Stunted arowlh

Large forehead -

_0Odd curve 10

spine or back
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\ - Wide joints at elbow
) and wrist
Large abdomen Y "\ s '

Odd-shaped leqgs

Wide bones

Wide ankles

KATHRYN BORNAAFP
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4. : Chare :d by demineralisation

S\ ti1 _: Af;«a:,:) \ e loss of bone

s R

Wthh 19\ an e main cause of disabil it f‘~m elderly
people.
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The mineral, calcium speaks :
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