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the s y te- supli oht (UV)
» The biologically active form is 1,25-

dihydroxycholecalciferol (calcitriol

» Ergocalciferol (vitamin D2) is deri
ergosterol in lower animals and ple




Vitamin D distr

tamin D2) found in l

, rol (vitamin D3) found i
tissu / /

- Endogenous vitag 1 fn‘precursor:

— 7-Dehydrocho esterol is converted t
D3 in the depmis and epidermis exp
UV inse /- E ’




y itar in D3) is der
drc 701 'terg)l by the s

In liver: ‘ a%
. Cholecalmferol s converted to 25
hydroxychol galciferol (calcndlol)

enzyme-252hydroxylase




Vitamin D 0

T'he aAr( /’ Se nzyme CONVv¢
25-hydroxycholeca ol to 1,25

dlhydroxycholec ci erol (biologic
active) Y 4

+ Active vitamp/D is transported in
gc-globudifprotein |
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Sources of Vitamin D




Metabolism
and actions of
vitamin D
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Vitamin D
calcium b

S 1S 1ght1y regulated

of phosphate and calcium

Activit a-hydroxylase in kidneys is
— Directl 1ncreased ue to low plasma phosr

— Indirectly increased athyroid hormc
due to low plasma caleiu

Vitamin D has es€ential role in calciu
homeostasi 4

| eostasis is malntamed by
— arathyrﬁd hormone (PTH)-anc




Calcitonin

@ Thyroid
. land releases
@ If calcium NG 1e © Blood
level rises calcitonin calcium
above level falls
set point fl'ligh
Homeostasis:
Blood calcium level
Blood Low If calcium
cealcium “ Igel falls
level rises ) below
@ Parathyroid set point
glands release
parathyroid

hormone (PTH)

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

Calcium homeostasis



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




Vitamin D action

1 1S ,ical of stero

It binds to intra 11‘ ar receptor p

The receptor complex interacts
DNA in cell nucl is v

This stlmulate Or represses gene
expressm v 4



Vitamin

* Pro 5 1n s?na Absorptlon of
andp osphate’ =~

i7€s Falcium and phosphate
— bonetg;maintain Dle




Vltamln L |e Iclel \ 1!

common worldwide
lence in Saudi Arabla c I
— Lo ary intake # / ‘
— Insufficient expo‘é areto sun
— Lifestyle (eg. clot! 1ng/esp in womel

. Clrculatlng ley B of >75 nmol/L i
for beneficié I health effects
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— Elderly: 800 =~ =

— Upper limit of intake: 4000
« High doses (19_,,/'0 IU for weeks or
lead to toxieityy,

» Hypercaleefia and deposition of cale

arteries and kidneys




en causing net
of bone
A led formation of collag
matrix of bone

Incomplete bone mineralization

4 ’

Causes skeletal.deformities includ

bowed legs”
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Osteomalacia i1s
demineralization of
bones in adults

Due to nutritional
deficiency of vitamin D

Figure 28.25

Bowed legs of middle-aged man
with osteomalacia, a nutritional
vitamin D deficiency that results

m demineralization of the skeleton.



Nutrltlo | rickets

lency because of:

- Pc t10 .
— Insufficient e: S%uf to sunlight

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

— Hypoparathyroidism (hypocalcemie
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lent rickets (types
J (7et s'due to genetic

/5

disorders

» Causing vitamin D déficiency mai
because of geneti ‘defects in:
— Vitamin D synghesis
— Vitamin D eptor (no hormone act




Diagnosis and treatment of rick

1 levels of:
cal grol

— Calc ] A v/,"/ ' | f '_,.;.’vj’./ ‘v r

— Phosphate f 4%
— Alkaline phoép atase
* Treatment;# =7
— Vitamindd and calcium supplement:




)

Osteoperosis

e mass per unit v
‘Bon * u 101 1S NOrme

1s reducec F
- Post-menopausal wofrien lose mor
mass than men (primary osteopor
+ Increases fragj ity of bones

* Increasegsste ceptlblhty to fracture
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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.



Osteopoerosis

DOrosis may be ca

— Imr ation =~ ¢

— Alcohol

— Cushing syndr
— Gonadal fallﬁ 7

— Hyperthyséidism
— Gl disease




Diagnosis of 0Steoporosis

Serial measurement
sit |
310¢ ] tests (calcium, phosp
vitamin D) alone cannot diagnose ¢
monitor primary os Tg;;porosis

» The test results oyerlap in healthy
and patients with osteoporosis

» Secondary ostéoporosis (due to ot
causes) caw’Pe diagnosed by bioc




Biomarkers of 0s

ArKers

o st7obl ts during bone

— Involved in bone remedeling process

— Released during bone formation anc
resorption (bone turnover)

— Short half-lif¢/of few minutes

— Blood leyels are influenced by vitami
status and renal function
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» alkaline phosphatase
— Pr¢ 0S o}l%as lasma membr:

./ y. :
— Helps osteoblasts in bone formation

— A non-specific marker

— Its isoenzymes are widely distribute
tissues 4

— The isoenzymes also interfere with t
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Biomarkers ol 0st eoporo
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on type-1 amino-te |

e Proc | by 0s ZObl tS |

— Involved in the
formation

— Shows good assay precision
— Stable at roon emperature

— Blood levelsfa re highly responsive to
osteepdT08is progression and treat
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Blomarkers ot 0S

X DoXy-terminal cross-lin
telopeptides of type ¥ collagen)

— A component of type-1 collagen

— Released from type-1 9911agen durin
resorption

— Blood and url e levels are highly res
post resorpiive treatment

— Leve o largely by circadian varie
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Treatment and

In cor ed ca fs é osteopor031
— Treatment options are unsatisfactory

Oral calcium, est gens, fluoride t
may be beneflc 2]

Bisphosphonates inhibit bone resc
@wn bone loss
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Treatment and Dre\e Atior {!
of ostec er(g |

* Preve frc ch hO/OdISIm

* Good diet and xercise prevent
osteoporosis lat Y

 Hormone repl ement therapy 1
menopause may prevent osteopo
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Vita nDdeﬁ EeNCyis common

populatlons Yy

Rickets and 0 omala(na are due
Vltamln D deficiency

. Varioa®@brbchemical markers clir
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5th Edition by Allan Gaw (Churchill Li

« Wheater, G. et'al. The clinical utility o
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