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Hormonal Requlation

~ Three primary hormones regulate the exchange of calcium between the bone
and the blood: PTH, Calcitonin, vitamin D (calcitriol)

7 Organs regulate calcium metabolism: bone, PT gland, Parathyroid glands
kidney and intestine w )
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Vitamin D
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* |s a hormone essential for calcium absorption and bone mmirafltlon/\\

» prolonged and severe vitamin D deficiency leads to@in children and@gia in
adults ( imperfect calcification” bone demineralization™ associated with defect in muscle
function and inflammation) — —
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» Vitamin D deficiency leads to decreased calcium absorption and ultimately
Qhe release of calcium from the bones in order to maintain circulating calcium concentrations.
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* Vitamin D deficiency A hypocalcaemia Ay hyperthyroidism (PTH)

: Y o\ . A (P T
\ . - \&Q ’\A&)\ uw C\)b\ \&J J OO')OC-'Q*QO w )-—1
[N . . . H N . = RV \ \'\' < Col vy = C - ° .
é(’s’“‘-’ 475 ) ner & intestine+ MY |0 S S ISP D S Mpesiesee T (055 5 somsn) 2 et o one v
G 2 MS Y pay) Plin iy S bas 2y <qlcle & Sylcle S e @ D oyele 25
S o ) (TRETR) B e __;\;: defeck omy A = by Qe By DS Aoy = —k\,yroid\ N s asblon st 8 Wby

Ass.Prof. Noura Bakr



calcium absorption


hormone essential for


bone mineralization


prolonged and severe vitamin D deficiency


to rickets in children


osteomalacia in adults


Vitamin D deficiency leads


decreased calcium absorption


release of calcium from the bones


to maintain circulating calcium concentrations


Vitamin D deficiency


hypocalcaemia


hyperthyroidism


PTH


bone demineralization


associated with defect in muscle


function and inflammation


















































































































Dt = ]
\
R

Sunshine i

vit D O Jom e J\
o 7) TR <D 9N i by g SSY

W S O e 31 FV 0dk 3 U oS USee PRI JURDRS
(::‘3\»: 0 0 e a9 LIVER 25-hydroxylase 225 g
FACINE L TTPINE N
(hver ) ool B g o el 06 251 o —\ f" (CYP2R1) e
Skin. colon. Sk S o § 3L ol
brain. Iymph huer

ﬂﬂdﬂﬁ &:— \C.\C}A\B

o=
. . (sa weet vegetavion

“Witamin [ N “
vit Dg wit D2

w
/ _] (25 -Fovedroaxoyvitcame iy £23)
= 25 I:;DH‘_:ID.? J

. { S¥W _‘agckive
S suglemendt &Y e N

e o Storasme e
J\ a2 &C@ Byts it @»—"i LT Ve S meen d

Liver. muscle &
’ adipose tissue

— ~5>0 Ghiab
(= tesinw) & vio oo (I TINN E Y d 1l a-hydroxylasc Extra-renal B Jab 450
4‘ (CYWP27RE1] syvnthesis AN o S Yy

PWe sLSa Gy ) bAoAy

MSecretiﬂn
e 1.25(0OH)2 D3
<o active Poim
N e S N0
RGN

_ . . ) Q'@‘e 2 AS S LS S5 SN )
( F.25 di-Ffovdroxoarvircameirn £23)

t._,\p PP o Jais s TR L) )
(o »—S5— &%) o (P /‘b (_) (f"‘ )’?3. \.f.——'

Low calciurm G -hydroxwvlase (24-OHase)

lewels

Calcitroic acid ]

Effects

(C2'3) Ca v FTH

Ca 3OV sy

. Excreted in urine or bile

Parathyroid

eland

IMDecreases

socraetion

Rezsulation MActions O
of calcium the  witarmin
metabolism ™ receptor
(N LR )
vea’osorp&;gn
€com Kickny o WMiestine
&7 W)\)J Foe = 4"

calcium Pone strenoth function health

absorption resorption
2ytad ca 8 0T

P N T AN = -
/'-\:-«um: 2 Intestinal Calcium MMuscle £ [1:|1|:1:|.1i|.|:1-e [ Bone
>

G mwscle bv“\d”‘?) A (WD gMe) D Usfa ) (e














































































































































































Vitamin D undergoes several transformations in the body before it becomes active:

Synthesis/Intake: Vitamin D (cholecalciferol/D3 from sunlight/animal sources, or
ergocalciferol/D2 from plants/supplements) is synthesized in the skin or obtained
through diet.

Liver Conversion: In the liver, it's converted to 25-hydroxyvitamin D (calcidiol), the
major circulating and storage form that is typically measured in lab tests.

Kidney Activation: In the kidneys, PTH stimulates the conversion of calcidiol to the
biologically active form, 1,25-dihydroxyvitamin D (calcitriol)
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