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Funcao 0ssea
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Estrutura e funcao
Estrutura do 0sso
Massa 0ssea
Funcao o0ssea
Marcadores de turnover 0Sseo



Thin shell of compact bone
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Fig. 28-1 A, Parts of a long bone. B, Long bone in cross section: notice predominance
of trabecular, cancellous bone in diaphysis. (From Copenhaver WM, Kelly DE, Wood RL,
editors: Bailey’s textbook of histology, ed 17, Baltimore, 1978, Williams & Wilkins.)
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Metabolismo Osseo




Metabolismo Osseo
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Clin chem, 45: 1359, 1999



0 $ 0

Formation Resorption

BAP Calcium
TRAcCP
x4 (
Collagen type | O
propeptides Hydroxyproline
Hydroxylysine glycosides
dini crosslinks
Osteocalcin FETRAEY Srae

Collagen type |
telopeptides

Osteoblasts Bone matrix Osteoclasts

11



IFM=7, IL-4




Acao da atividade fisica no
metabolismo dsseo
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25(0OH)D4

1.25(0OH).D4
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cells
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synthesis and release proliferation
Bone
Red Blood

i
~ \% Immune

Intestine system .

Increases bone

Improves hemotopolesis
mineralization

Increases absorption Induces differentiation
of calcium and In immune cells
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Fig. 1. Effccts of vitamin [ on target oclls.



Biossintese de Calcitriol
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uv figado
7 deidrocolsterol = colecalcifero|=— 25(OH)colecalciferol
(calcidiol)
rns

1,25-(OH)colecalciferol  24,25-(OH)-
(calcitriol) colecalciferol



Homeostase do calcio sérico

i Aw Sintese de calcitriol

diminuic&o da absorcao Diminuicao da
secrecéo intestinal do calcio e do PTH
reabsorcao 0ssea

diminui¢ao calcio sérico
aumento

Aumento da absorcao aumento da secrecao
intetinal do calcio e da do PTH
reabsorcao 0ssea
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iAgéo do Hormonio da Paratireoide
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osteoporose  hormal osteoporose normal



Hipotese da Osteoporose
pOsS-menopausa

Deficiéncia de Estrogenos

Reabsorcao de osso com liberacao
calcio e fosforo

Decréscimo de Hormonio da Paratireoide
Decréscimo de 1-hidroxilac&o do calcidiol
Decréscimo do calcitriol

decréscimo da absorcao de calcio
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Table 2 World Health Orgamization (WHO) definition of osteoporosis

lhagnostic Categary [-score Bone Mineral Density

Normal -] Within 150 of a young normal adult

Low bone mass -1t -25 Between 1 and 2.5 S0 below that of & young nomal adult
(stenporass <-1.5 0.5 50 below that of a young normal adult

Severe osteaporosis <-0.5 and =1 fragility fracture 0.5 50 below that of a young normal adult

Adapted from WHO Technical Report Series.



Table 1 Risk factors for osteoporotic fractures in womean

Age

Premature menopause

Frimary amenorrhea or amenorrhea associated with Low
estrogen

Asian or white ethnic origin
Frevious fragility fracture

Low bone mineral density
Glucocorticoid therapy

High bone turnowver

Family historny of hip fracture
Poor wisual acuity

Low body weight
Meuromuscular disorders
Cigarette smoking

Excessive alcohol consumption
Long-term immobilization

Low dietary calcium intake
Vitamin D deficiency

Adapted with permission from Lancet.”



Hiperpartieroidismo Secundario
ina falha renal: Teoria do Fosfato

Diminuic&o o indice de filtracdo  Glomerular
r Aumento da concentracao do fosfato  sérico
Decréscimo da sintese de calcitriol
b decréscimo da concentracao de calcio  sérico

Aumento da secr¢cdo do hormdnio da Paratiredide



Hiperparatireoidismo secundario
a falha renal: teoria da Vit. D

Doenca no pareriuima renal

Decréscimo da Sintese de calcitriol j

Decréscimo intestinal da”Absor¢éo de Calcio
e Resisténcia esquelética ao PTH

Aumento do PTH

LDecréscimo na concenthacao de calcio
com aumento de fosfato sérico
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Table 1. Markers of bone turnover.

&

Marker Tissue of Origin Specimen Analytical Method Remarks

Markers of bone

formation

Bonespecific alkaline Bone Serum Electrophoresis, Specific product of osteoblasts,

phosphatase (BAP, Precipitation, Some assays show up to 200

bone ALP) IRMA, EIA cross-reactivity with the liver
isoermzyme (LAF)

Osteocualein Bone, Serum RIA, Specific product of osteoblasts;

(OC) platelets IRMA, many immunoreactive forms

ELISA in blood; some may be derived

trom bone resorption.

C-terminal propeptide Bone, soft tissue, Serum RIA, ELISA Specific product of proliferating

of type | procollagen skin osteoblasts and fibroblasts.

(PICP)

N-terminal propeptide Bone, soft tissue Serum RIA, ELISA Specific product of proliferating

of type | procollagen
(PINE)

]

skin

osteoblast and fibroblasts;
partly mcorporated into bone
extracellular matrix.



Pyridinoline

(FYD)

Deoxyvpyridineline

(DPD)

Carboxytermin:al cross-
linked telopeptide of
tyvpe I collagen

(ICTP, CTX-MNP)

Carboxytermin:al cross-
linked telopeptide of
tyvpe I collagen

(CTX-T)

Aminoterm inal cross-
linked telopeptide of
tvpe I collagen
(NTX-T)

Collagen I alpha 1
helicoidal peptide
(HEL™)

Bone, cartilage, tendon, Urime

blood vessels Serum
Bone, Lrime
Dentin Serum
Bone, Serurm
Skim
Aldl tissues contaiming Tirime
twpe I collagen Ca=S I3
Serum
(G onky )
All tissues contaimimg Urime
twpe | collagen Serum
All tissues contaimimg Urine

twpe | collagen

HFLC
ELISA

HFLC
ELISA

RIA

ELISA
RIA

ELISA
CLIA
RIA

ELISA

Collagens , with highest
concentrations in cartilage and
bhone; absent from skim; present

in mature collagen only.

Collagens , with highest
concentration in bone; absent
from cartilage or skin; present
in mature collagen only.

Collagen type I, with highest
comtribution probably from
bone; may be denwved from
newly synthesised collagen.

Collagen type I, with highest
comtribution probably from
bone. Isomerisation of aspartyl
to B-asparty ] ocours with ageing
of collagen molecule.

Collagen twpe L with highest
contribution from bone.

Degradation fragment derived
from the helical part oftype I
collagen (alpha-1 chain, AN
620-633). Correlates highly
with other markers of collagen
degradation, no specific
advantage or difference in
regards to clinical owutcomes.,
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Calcio
99% nos 0ssos e 1% nos tecidos moles e <0,2 nos fluidos
extracelular
50% forma livre, 40% ligado a proteina e 10% complexado (HCQO3,
H2PO4, HPO4, citrato e lactato)

Fosfato

85% nos 0ssos e 15% nos tecidos moles e <0,1 nos fluidos
extracelelurar

55% livre, 10% ligado a proteina e 35% complexado(hidroxiapatita)
Magnésio

55 nos 0ssos, 45 nos teecidos moles, 1% nos fluidos extracelular

30% livre, 30% ligado as proteinas e 15% complexados



Hipercalcemia

Hiperparatireoidismo primario
Tirotoxicose

Doenca de Addison

Tumores

Intoxicacéo com Vitamina Ae D
Sarcoidoise

Hipercalcemia idiopatica infantil
Imobilizacao

Necrose Subcutanea infantil
Diuréticos tiazidicos

Sindrome do leite-alcali
Hipercalcemia benigna familiar
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