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Sources of Vitamin D

HO

GHs CHs  cn,
H-C-CH=CH-CH-CH_
CH,

FHg _CH,
H _C_CHZ_CHZ_CHz_CH\
CH,

Cholecalciferol

Synthesis in skin

CGH3 _CH,
H _C_CHz_CHz_CHz_CH\
HyC CHg

HsC

7-Dehydrocholesterol




Vitamin D metabolis:

drc 7101 'ter/o/l by the

In liver:

. Cholecalclferol s converted to 25
hydroxychol ealciferol (calcidiol)
enzyme-28°Hydroxylase
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Vitamin D metabol

- The 1- drox Is/ "nzy e CONVe
25-hydroxycholecalc ol to 1,25
dlhydroxycholec , fer /ol (biologic
active) Y 4 ‘

 Active Vltam D is transported 1
gc-globus g protein
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s is tightly regulated
_ f phosphate and calciu
e Activ o-hydroxylase in kidneys i

— Directly increased ue 0 low plasma phos;

— Indirectly increased vi athyroid horme
due to low plasma Ca um/

— PTH increases V1t min D synthesis in kid

e Vitamin D has é ential role in caleciu

homeostasis##

. CalciumPomfeostasis is mamtalned by

Barathyngyi hormone (P ANC
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Metabolism
and actions of
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Calcitonin

@ Thyroid
" land releases
@ If calcium ganc re © Blood
level rises calcitonin calcium
above level falls
set point fl-ligh
Homeostasis:
Blood calcium level
Blood Low If calcium
glcium ‘ |98| falls
level rises . below
@ Parathyroid set point
glands release
parathyroid

hormone (PTH)
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Vitamin D
response to low
plasma calcium

l Plasma

calcium

Y

Parathyroid
hormone

i i 1,25-diOH-D, 'ﬂ
.\ Calcium mobiliza-
tion from bone
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Renal reabsorption
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\, 3 Renal excretion
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Calcium absorption : /
from intestine
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Vitamin D action

1s typical of ster

» Tt binds tc int:jgll rrﬁceptorp
» The receptor complex interacts wi
DNA in cell nucl s v

 This stlmulate ‘or represses gene
expressm
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— Elderly: 800 / Y

— Upper limit 0f1 ta 74000

« High doses (10, 000 IU for weeks or
lead to tox101t

» Hypercaleefiia and deposition of calc
~arteries and kidneys
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Nutritional rickets
en causing net
of bone

) ued formation of collag

matrix Done Z /

* Incomplete bon ralization
* Bones become soft and pliable

* Causes skeletal eformltles includ
bowed 1egs
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we low serum levels of

 Patients®




N

Larje Forehead \
v

funed Jrowﬂv,

' Odd. curve
—Fo Ipine or back

Odd shaped i L
& breast borfs I Wide jois
' mz;féow or wrist
Lﬂde yd
4640!!18&




Osteomalacia is
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
vitamim D deficiency that results

in demmeralization of the skeleton.
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Nutritional rickets

enc because of:

— U
— Insufficient exp sur to s/u/nhght

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

= Hypoparathyy idism (hypocalcemis
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Inherited rickets

rickets (types
ue to genetic
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 Causing vitamin D de mency mai
because of geneti¢ defects in:
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— Vitamin D sy thesis
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— Vitamin D##ceptor (no hormone ac

—



Diagnosis and treatment of -
levels of:
lecalciferol

— Calciurmr y
— PhosI.)hate 7 7 / Y ,, i l
— Alkaline pho/s/p, hatase

e Treatmenty /

— Vitamina® dand calcium supplement

e -4



e mass per unit ve

.A‘ { ‘ m O
is reduced /P

» Post-menopausal women lose mo
mass than men (primary osteopor
» Increases fragility of bones

10N 1S NOTrme

» Increases sféceptibility 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.
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— Smoking
— Alcohol
— Cushing synéir
— Gonadal fall
— Hyperthy@éidism
— GI disease




Diagnosis of 0Steoporosi

Serial measureme




Biomarkers of'osteopoi

1I'KEeT'S

s during bon
y .

— Prc by osteobl:
— Involved in bone remedeling proces

— Released during e formation an
resorption (bone turnover)

— Short half-li of few minutes

— Blood lewels’are intluenced by vita
status and renal function



Ikaline phosphatas
— osteoblast ?a membr
e formation

P1 ]a
— Helps osteoblasts in bon
— A non-specific marker \
— Its isoenzymes are widely distribute
tissues o -

— The isoenzymes also interfere with t
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Biomarkers of osteoporc

AT'KETIS
3 yoxy-terminal cross-li
telopeptides o ’?/pe collagen)
— A co ponent of type-1 collagen
— Released from type-1 collagen durin

resorption
— Blood and uripe levels are highly re

post-resorpiive treatment
_ Levelsvary 7 largely by circadian vari

o/A' ‘



Biomarkers of'@steopor

on type-1 amino-te

— Proc by st obl ts y
— Involved in the rog ess of type 1 coll
formation :

— Shows good assa preéi/éion
— Stable at roon

A
ytemperature
— Blood levelsfare highly responsive tc



of osteoporosis

* In co 1ed aps/és C ost/eoporosi
— Treatment options are unsatistacto

+ Oral calcium, estrogens, fluoride
may be benegi/cf p

 Bisphosphonates inhibit bone res
that slow#@@wn bone loss




of oste _r) orosis

| CTe\ | f ) C/
» Good diet and exercise prevent
osteoporosm later %

 Hormone repl ement therapy ir
menopause may prevent osteopao
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