PYOMIXH AXBEXTIOY



* AvBpomivo coua: 1200 gr Ca

e 9094, 6TOL 0OTA KOl TOL OOVTLOL

e To vVTOAOITO PPIOKETUL GTOVS 1GTOVC



POAOX EEQKYTTAPIOY Ca*™

Mvikn GuGTOAN

20uvamTikn otoPifacn
2VGGMPELCT OUUOTETAALWDV
[IMEn Tov aipatog

‘Exkpion opuovav



POAOXZ ENAOKYTTAPIOY Ca*™

10000 @popéc Myotepo amd T0 EEMKVTTAPLO

* Ag0TEPOC OPiPacTnG otV KLTTOPIKN OOUPEDT,

KIviion TV Hoov, EKKplon uepupavav.



2YI'KENTPQXH AXBEXTIOY XTO
[TAAXMA

lovicuévo Ca++ 1.25 +- 0.07 mmol/It
Amoterel 10 50% TOL OAIKOV
40% ocvvoeOEUEVO LE aAPovuivn

10% cuvvoeoguEvo pe aviovta my
POGPOPIKA, KITPIKA



e MetaPoAikd evepyo €lval LOVO TO 1OVIGUEVO
Ca ka1 avtd puOuileton oo TG
KOAGLOTPOTOVC OPUOVEG



YT KENTPQXH Ca XTA YI'PA TOY
2OMATOX

OAiko 8.5-10.5 mg/dl(2.1-2.6mmol/lt)
lovicuévo  4.4-5.2 mg/dl(1.1-1.3mmol/It)

2uvoedeuévo ue mtpoteivee 4-4.6mg/dl(0.9-
1.1mmol/It)

2uvoedeuevo ue aviovto 0.7 mg/dl (0.18
mmol/It)

Evookvttdpio elefepo 0.00018 mmol/It



HMEPHXZIEYX ANAT'KEX

» 800-1200mg avdAioya pe o GOAO KoL TNV
nAio



I[THI'EX Ca

* ['oAoktokoukd Tpoiova

e 20AOUOGC GOPOEAEC ENPOlL KOpTTOL



OPI'ANA T110Y 2YMMETEXOYN XTH
PYOMIXH TOY Ca++

* 'Evtepo
* Oocta

* Neppot



Bone releases Ca*t

'ca++

Kidneys conserve Ca**

|

Ca*? iz excreted in urine

Bone incorporates Ca*t

'Cﬂ++

Intestine absorbs Ca*™t from diet

|

Ca** is excreted from diet

Ca** = Calcium




KAA2IOTPOITIOI OPMONEX

+ TIAPAOGOPMONH (PTH)

« BITAMINH D

. KAAZITONINH (CT)
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[TAPA®@OPMONH (PTH)

e IIemtiowo pe 84 aupvoiea

* H éxxpron ¢ pvBuiCetar and to Ca kot
Sitauivn D.

e Ta kOTTOPA TOV TOPAOVPEOELOMV OLUDETOVV
«ooOnnpa Ca» mov pvOuilel TNV EKKpPion

PTH




Parathyroid

Decreased blood calcium | : | Increased blood calcium
stimulates parathyroid ' _ inhibits PTH secration
hormone secretion ;

FTH

® =

\ s\ s\ )

Kidneys Intastine
releases Ca** conserve Ca*t absorbs Ca**

I 69 I

PTH = Parathyroid hormone
Ca'* = Calcium
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BIOCHEMICAL EFFECTS OF PTH EXCESS

calcium T calcium T
phosphorus phosphorus i)
alkaline phosphatase T cyclic AMP T
chloride T
bicarbonate 4
RN




CLINICAL MANIFESTATIONS OF HYPERCALCAEMIA

neurological

lethargy, confusion, irritability, stupor, coma

psychiatric

depression, hallucinations

gastrointestinal

anorexia, nausea, vomiting, constipation

cardiovascular

Increased myocardial contractility, shortened

ventricular systole

nephrogenic diabetes insipidus, impaired glomerular

filtration, nephrocalcinosis




KAINIKH EIKONA
YINEPA2BEZTIAIMIAZ

[ToAudiyia- TToAuoupia
Bpaduappubpuia, kapdliako PUTTAOK
Avopecia, vauTia, EUETOC, KOIANIOKO AAyOC

Al0TapaXEC TNG TUUTTEPIPOPAC, CaAN, AnBapyoc Kwua



YINAZBEZTIAIMIA

Ca < 8.5 mg/dl

loviopevo Ca <4 mg/dl n 1 mmol/lt



AITIOAOT A

YTToTTapaBupeocIdIgpog

AvtioTaan atn dpaon Tng PTH
Meiwpevn rapaywyn 1,25(0H),D,
AvTtigTtaagn atn 0paon TnG Pirapivng D
AMNAEG QuTIEG



KAINIKH EIKONA

Qucnaon TNG VEUPOMUIKNG dIEYyEPONG -TETAVIA,
AlIPWOIES, AyXOG,

Taxukapdia, pidpwan,

guyxuarn, TTapaiglnaeic

ETTIANTITIKOI OTTACOI



ANTIKEIMENIKH E=ZETA2H

e agnueio Chvostek

* gnueio Trousseau









OXTITHX IXTOX

* AoK100ONC 1 omoyy®mons 20% tov oKEAETOD

¢ Olowwone N ovuroyns  80% oL GKEAETOD



- Cortical

- Cancellous







Cenirul Lotetyey! oo
canal




OXTA
Avopyovn edon: 2/3 Bapovg(kpOoTarrot
VOPOSLOTATITN)

Opyovikn eaon: 1/3 Bapovc (90% koArayovo,
TPWOTEOYAVKAVEQG)

KvVttapa Tov ootitn 16T00



KYTTAPA TOY OXTITH IXTOY

* OocteoPAacteg
* OoTE0KANOTEG

e OcteoxvtTapa

OXTIKH ANAKATAXKEYH(remodeling)



EVENTS INVOLVED IN NORMAL BONE REMODELLING

new bone
structural
—unit
N\

resting l_—_':> resorption [:> reversal :> formation l:> resting




OXTIKH ANAKATAXKEYH

€ K0Be oeoouevn ypovikn otryun to 80% tov
omoYY®Ooov¢ 06ToL Kot To 20%T0V PAOIMO0VC

VTTOKELTOL GE OGTIKT] OVUKOTOOKELT



* CHANGES IN BONE MASS WITH AGE

1000

bone mass
(grams of
calcium)

fracture threshold

20 40 60 80 100

age (years)
womern R en




CLASSIFICATION OF OSTEOPOROSIS

_primary: without associated diseases

senile or postmenopausal (involutional) (95% of all patients,
most frequent in elderly white women

idiopathic (occurring in middle age)

juvenile (occurring during adolescence or 20s)

~secondary: associated with other conditions

e R R e

Cushing's syndrome
chronic liver disease

- Turner's syndrome
immobilisation
heparin therapy
alcoholism
diabetes mellitus

' malabsorption

_ osteogenesis imperfecta
pregnancy and lactation

elite female athletes

~ anorexia nervosa



RISK FACTORS FOR OSTEOPOROSIS

female sex

menopause

race — Blacks and Mexican Americans are protected

diet — calcium deficiency, phosphate and protein excess
smoking — smokers are leaner and have a lower bone mass

alcohol — alcoholics have less bone than corresponding
non-drinking controls

Inactivity

leanness

diseases associated with secondary osteoporosis, such as
Cushing's syndrome, previous gastric surgery, and
hypogonadism in males; the major risk factors in males may be

cigarette smoking, alcohol consumption and leanness, which
predisposes men to vertebral fractures













Remnant of

epiphyseal disk (spongy) bone  (compact) bone

Trabecular Cortical
{spongy) bone  (compact) bone




Mormal
Trabecular Bone

Trabecular Perforation

N

Trabecular Thinning

@2000 Merck & Co., Inc.



Bitapivn D

* O opo¢ Birapivn D (KaAoipepoAn)
Ava@EPETAI 0€ OUO OTEPOEIDN HOpPIa, TN
Birapivn D, N epyoKaAaipepOAn Kal TN
Birapivn D, 1 XOANKAACIQPEPOAN



* To yoplo TNG 7-0eudPOXOANCTEPOANC
LUETATPETTETAI ATTO TNV UTTEPIWON
OKTIVOBOAiIa Tou NAIOU OTO OEPUA O€
mmpoBitauivn D,, n oTroia iIcouepigeTal
apya o€ Birapivn D, N
XOANKAACIPEPOAN, evw N [BiTapivn D, n
EPYOKOAACIPEPOAN TTPOEPXETAI ATTO
LUETATPOTTI TNC EPYOOTEPOANC OTA PUTA



* H Birapivn D; udpogUAIWVETAl GTO NTTAP WE TN
Opaon Tou evCUPoOU 25-udpoculaon o€
250HD,

e 2TN OUVEXEIO OTOUC VEPPOUC UE TN OpAaCn TNG
19 -udpocuAdoncG uioTaral OEUTEPN
udpoguAiwaon ae 1,25(0OH),D, TTou atroTeAei
TOV TTIO IOXUPO UETABOAITN Kail DIEVEIPEI TNV
ATTOPPOPNON TOU ACBECTIOU KAl TOU
PWOPOPOU ATTO TO EVTEPO.






0 GF = oo

_— —_—
25-hydroxylase ta-hydroxylase
Microsomes CYP27B1
CYP2C11

CYP2D25 > - -
CYP2R1 HO" HO" OH

CYP2J3 25-OH-D X
(CYP3A4) 3 1,25-(QH),D,

Mitochondria 24-h
CYP27A1 l Yg‘;%ggase l
OH

OH

;‘ “Fon
HO- f HO™ "OH

24,25-(OH),D; 1,24,25-(OH),D;




AITOPPOOHXH

OAa to Prjpota amoppO@ENeNS EDOOWVOVTAL OO TN
Brrauivn D



* H Birauivn D, Kai ol yeTaBoAiteg TNG
UETAQPEPOVTAI OTNV KUKAOQPOPIa OUVOEUEVA UE
TTPWTEIVES, KUpiwg Tnv DBP (Vitamin D
Binding Protein) aAAG kai aABoupivn o€
TTOOOOTO OUVOAIKA JEYOAUTEPO aTTO TO 99%,



D

[lyorvLcos urgouyaus e bre, B (VR



O VDR BpiokeTal oTa KUTTAPO TOU
evrépou, otrou n 1,25(0OH),D, TrTpokaAei Tn
OUVOECN APKETWYV TTPWTEIVWYV TTOU
OUMMETEXOUV OTHN METAPOPA TOU OCRECTIOU
OTTO TOV AQUAO TOU EVTEPOU OIOUECOU TWV
EMIONAIOKWY KUTTAPWYV TTPOS TNV
KUKAo@opida. H KOAUTEPO PEAETNUEVN ATTO
OUTEC TIC METAPOPIKES TTPWTEIVEG Eival N
KOAMTTIVTIV



 ETITTpO00BeTa GAAEG YPAYOPEG KUTTAPIKEG
ATTAVTROEIC EXOUV TTapaTNPENOEi oTO
EVTEPO, TOUGC OOTEORBAAOTEG, TOUG
TTapaBupeoscideic Kal aAAoU. AUuTEG Oev
aTrodidovTal OTOV TTUPNVIKO UTTOOOXEQ,
aAAd oTn OSlapecoAdBnon pIag
TMIOAVOAOYOUNEVNG TTPWTEIVNG TNG
MepBpAvng, 1ng 1,25(0H),D, —
MARRS(membrane associated rapid
response steroid binding protein).



ITAPATONTEX IIOY KAOGOPIZOYN TA
EIIIIIEAA THX BITAMINHX D
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EAAEIYH BITAMINHX D
OMAAEXZ YPYHAOY KINAYNOY

Bpepn 11 maidid to omoia:

OnAdalovv Kal 0 Aapavouv CUUTTANPWHO
EXOUV OKOUPOXPWHO OEpUa

COUV OTO KEVTPO TTOAEWV UE PMEYAAN
ATMOO@AIPIKN pUTTOVON

aKoAouBouv pakpofIoTIkr dlaTpoPn






OMAAEXZ YPYHAOY KINAYNOY

 HAwopuevol oe akivnoia

e Atoua pe vepPoAIKT KAALYT TOV GOUATOC,
KOPKIVO 0EPUATOC

* Atopo pe yAoTPEKTOUT, OvcaveSio 6T Aaktoln



EAAEIYH BITAMINHX D
BIOXHMIKA KPITHPIA

KAOOPIZMOXZ TIMQN ANAD®OPAX

 YI'IEIX EOEAONTEX

 BIOAOI'IKOI AEIKTEX



serum 25(0H)D, nmol/L

L 1 -
adults independent institut. hip fracture
elderly elderly patients

OFl) D(Lzan), Jr=91| gic, JEai|)

23
L&, Corris Triests Urly, Arpsterelzier 1984
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=
=




BIOXHMIKA KPITHPIA

« 25(0OH)D<30nmol/It

36% TtV avopav

47% TV yovarkov

Vainl eleir Wieler ezl Fzipear 3408 (165
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Fig. 14.15 A child with rickets. Note the
bowing of the boy's legs, which is only part of
the reason for poor growth in children with

LLLL L
=)

I[TH]

rckets.

ju













Decrease in
Caintake

T~a

Decrease in

Caabsorbed
from zut
- Decrease inPlasmaCa
Decreased Plasma Ka
1,25(0H)P . ; Ny

. m———

Inctease in PTH sectection

Decrease in

g Increase in kdney
kidney 1 g hypdr o vlase
4 etz Increased bane Lo hydroxlase
1 k Carescrption /
Lo inPTH ti
i FCTEASE 11 sectecion Increased Plasma
e N 250D,

-, .
= Increase in Plasma Ca

*. Increase in/

Caahsorbed

from gt
Y\\ Increase in

Caintake






AIAINQ2H

XAMNAN TIU 10VIOPUEVOU QOBECTIOU QiPATOC



OEPATIEIA

« Ca 7-8 mg/dl :Ca atro to atopa ae d6oan 1 ewg 3yp.
NUEPNOTiwG kal Birapivn D.

« Ca <7 mg/dl: 1-3 amp yAukovikou aaBeaTiou 10%
dlaAupeva ag 50 ewc 150 ml N/S



[MPO2OXH

H xyopriynon TTPETTEI va YIVETAI apyad, PE puBuo

xopnynang MIKPoTePo atto 10 ml o AeTTTO UTTO

HKI k) TTapakoAouBnaon



YINEPA2BEZTIAIMIKH KPI2H

Ca >14mg/dl



AITIOAOT A

« KakonBela

e TTPWTOTTAONC UTTEPTTAPABUPEOEIDITUOC



AloupnTIKA TS AYKUANG
AilQuaovika
KaAgitovivn

['AUKOKOPTIKOEION



