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1- cortical 2- lamellar 3- trabecular 

4- cancellous 5- sealing :wne 

6- osteopontin 7- osteoid 

8- Howship's lacunae 

9- deo~pyridinoline cross-links 

10- hydro~proline 11- osteoblasts 

12- osteonectin 
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Bone marrow 
CFU-GM CFU-F .. 

Osteoclasis Osteoblasts 

Osteoclasis on the bone 
surface resorbing old bone 

Osteoblasts appearing 
at the resorption site 

Quiescent bone surface 
covered by lining cells 

••••••••• 

• • •• • 

Osteoid becoming mineralized Osteoblasts filling the 
resorption cavity with osteoid 

••••••••••• . ., ... 

~ wl~l 0jLJ4 • .:....I o~ o~b ~ ~ ~ •c:,i-o ;~aS ;,b wl..Jb ·wl~l 0jLJ4 J,L 0 1_P.-1 Ctlfft 
JW (o~ ~,; CFU-GM •;1....:.;:>1 ~~I;~) ;l!,.fl.. o~; ;~ c....~~~lS~jL~ .~l~ c)!. I ub ,.:....I~~\_,.! 
..::.oip-, dL<"' wl~l ~ ;~ J;,; ~ ~ 0~ .:: ... h ~aS ..u~L<"' JW Y~ J4 4 ~~.:......~~~ ~ J.~, ..u~L<"' 

- wl~l JA-<> 0t..,_r-....1 0~J,L o~; ;~ ~.:.....~_,::.......1 0~JLc.f.:-t '-""'*"" . ..u).iS'L<"' ~ ~ ~,> Jll; ~~J4 (t;~~) 

~_;I;~~ ~~I ,..u~LS"' JW .o~ .f~ ul~J4 <?I~ ;~GS(CFU-F 0 ;1....:.;:>1 rli 4) ..U~LS"'~ ~),c....~,r,::i 

-~~LS"' ){ .~.:......~~~ jl ~L; ~~ ul~' dlS"' y,_.,; ~~~ c)l.l ;~ ~..w. ~1,_. '-""'*"" ,dlS"' 

;::J c.?..;J..J::J ~,_k ..u1,j ~1 ,jj::J .fi.S""" J..a:.. ~.lo..o 
~ ~rk J1 w1~1 ~.lo..o ~ ~ ~' '-"'~ 
J.Aj LA.~,_::...1.jj1o::J_,s'~~ o~ }~l.its' 4 
w1~1 0,;::J ~ts:.o~ 0 LA ;l.:.! '-"'L>-1 ;::J 1; ~ 

::J 1. :l o.l.l5"1 ::JI... · ::J1J.aJ I 1H, ·~ -~ lA. 1 ) "'<c' .X ' _) 1ft' . r..=-.- If' -

1... ox.:.5JW ox.:.5 ....... .l>.r1.1~ · .J-1--1-. 
-' ' • • '-'"'<c' - 0'/:l ,- c---
1.ii kl.J 11.- -~ •- 1 1.- -~ •- 1 ox.:.5 .__..< 

) r )--! • ) "'<c""" ~ ' "'<c""" -~ • 'Y r' 

r1..1..5 o...5 x.:51.S""" ~ ~,_::...1 ~11l~ .~wlf' 

1- transforming growth factor-/3 

2- insulin -like growth factor-1 
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0 2 0 3 
(Ergocalciferol) (Cholecalciferol) 

Inactive 

l 
I 

Liver 

~ 
25-0H 0 (Calcidiol) Inactive 

j + I 
PTH ------~ Kidney 

~ 
1 ,25(0H)20 (Calcilriol) Active 
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PTH(1-84) 
N .......................... c 

PTH(1-34) PTH C-term fragments 

Actions of PTH 

Kidney: Stimulate 1 ,25(0H)2D production 
Stimulate cAMP production 
Stimulate calcium reabsorption 
Block phosphate reabsorption 

Bone: Activate osteoclastic resorption (acute) 
Activate osteoblastic bone !ormation 
(subacute, chronic) 

Intestine: Activate calcium transport (indirect by 1 ,25(0H)p) 
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Acute response to a high calcium intake Chronic response to a high calcium intake 
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Acute response to a low calcium intake Chronic response to a low calcium intake 
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