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Vitamin D d
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(V,ita‘, In D3) found i

tiss

« Endogenous Vltam /;?recursor

— 7—Dehydrochole | srol is converted te
D3 in the dermiS and epidermis exp
UV in sunh D

Daily requ nt (IU/day):

_Adults éao_Chzldren 4100 _Elderly: 8oc
| Che




Sources of Vitamin D




Metabolism
and actions of
vitamin D

UV Light

N\.\ 7-Dehydrocholesterol | Cholecalciferol

KIDNEY

25-OH D,

L+

° ‘
Parathyroid hormone .

1,25-diOH-D; '
a

PARATHYROID 0 4 s
OO 00
Calcitonin
:: []
THYROID 1,25-diOH-D; “\g.dioﬂ-p INTESTINE
l o

mRNA

° ° 0 ca® bindin!protein

‘.------------

{0

IRRRRR

0O
Q0
N

s

U

+




Vitamin D metaboli
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hydroxychol calciferol (calcidiol)

enzy! s2Hydroxylase
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Vitamin D action *1

1S typical of stero

- Tt binds to intra 1l ar receptor p

* The receptor com eX interacts
DNA in cell nucleus -

This stlmulate Or represses gene
expressm
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* Pro 5 1N st/na bsorption of

and phosphate

788 €alcium and phosphate
- bonai_ntain JEE




Vitamin D
response to low
plasma calcium

MEEE]
calcium

Parathyroid
hormone

i i 1,25-diOH-D, lﬁ
.L Calcium mobiliza-
tion from bone

Renal reabsorption
of calcium

calcium




Calcitonin

@ Thyroid
. land releases
@ If calcium gana e € Blood
level rises calcitonin calcium
above level falls
set point fl'ligh
Homeostasis:
Blood calcium level
Blood Low If calcium
cealcium ‘ |93| falls
level rises ) below
@ Parathyroid set point
glands release
parathyroid
PTH hormone (PTH)

Cepynght © Pearson Education, Ing., publishing as Beojamin Cummengs.

Calcium homeostasis
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Vitamin D' @

common world

nce in Saudi Arabia ¢

|
I
— Low dietary - 1)1/tz!ke p \
— Insufficient expo stireto Sun r 3

e Circulating leV of >75 nmol /L i
for beneflclavl ealth effects
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Nutrition

ren causing net
of bone
Wit ued for tion of collag
matrix of bone

Incomplete bone nﬁahzatlon
Bones become soft and pliable

Causes skeletal leformities includ
bowed

Patientsave low serum levels of v
- teomﬂ‘aycia: demineralizati
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— Insutficient e pzz/sur oxsﬁnlight

— Renal osteodystrophy«(causes decre:
synthesis of active vitamin D in kid

= Hypoparathyr 10 ism (hypocalcemia
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ent rickets (types

ts'due to genetic
 Causing vitamin D‘ sficiency mai
because of gene ] > defects in:
— Vitamin D syt ESIS
— Vitamin D4 eptor (no hormone ac




Diagnosis and treatment of rick
1 levels of:

lecalciferol
A1

— = /, /.»'
/ / ‘,-‘;‘.'-5'1'.
— Calciu /4 7 J

— Phosphate A
— Alkaline phosp tase

* Treatment:
— Vitaming® and calcium supplement:

4%




Osteoporosis

e mass per unit volt

e IX composition is norme

‘ s reducec / ’

» Post-menopausal wo nen lose mo
mass than men primary osteopor

* Increases fra ~ 1ty of bones
* Increases® Ceptlblhty to fracture




Fig. 1 Bone showing (a) normal trabeculae and (b) bone loss in osteoporosis.



° Fig. 3 Elderly woman with so-called
Fig. 2 Crush fractures of vertebral bodies ‘Dowager’s hump'’ from collapsed vertebrae
in a patient with osteoporosis. due to osteoporosis.



Osteoporosis

porosis may be ca

/,

— Immr ation

— Alcohol Y
4

— Cushing’ s syn ome

— Gonadal failu

— Hyperthyz: idism

— GIdis ase




Diagnosis of 0Steoporosis

Serial measuremer
nsSity
Bioc al tests (calcium, phosp
vitamin D) alone cannot diagnose ¢
momtrprlmarfo Ieyporosis

* The test results oyerlap in healthy
and patients wi,__,v osteopor031s




Biomarkers ot

II'KET'S

— Pro by oste bl ts durlng bone
formatic | /4 Y
— Involved in bone reme¢ ehng proces:

— Released durlng e formation anc
resorption (boné ‘turnover)

— Short half—hv of few minutes
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lkaline phosphatas

- osteoblast plasma membr
— Helps osteoblasts i " on ,,_;.::-formation

— A Non-specific marke

—Its i 1soenzymes . ’. W1dély distribute

tissues y
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Biomarkers ot
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— Proc by ¢ S;[g/obl tS p

— Involved in the process of type 1 coll
formation &

— Blood levels are 1ghl{ responsive tc

osteoporosis p; 05 gression and treat




Biomarkers of 0st

1arkers
C poXy-terminal cross-lin
telopeptides o ?fpe collagen)
r

— A component o ollagen

— Released from type -1 c/ollagen durin
resorption '

— Blood and urlf e levels are highly res

post-resorpt ve treatment

— LevelsVar{ 7 largely by circadian variz
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Treatment s
of oste r_

In co ed cases a osteopor051
— Treatment optl B} nsatisfacto

Oral calcium, estr of ep,s, fluoride t
may be beneflc 1

Blsphospho qates inhibit bone res

that slows™ ¢ wn bone loss




Treatment and 1
of osteopor

e Preve fro ch hg)/ed 1S Imp

» Good diet and exercise prevent
osteoporosis later

» Hormone replacement therapy ir
menopause may prevent osteopo

> //"’ 4
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