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1- Callus.

2- progenitor cells.
3- Chondrocytes.
4- osteoblasts.

5- calcifies.

6- hypertrophy.

7- proteoglycans,
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10- paracrine.
11- osteoprogenitor.

——

Oln! Jeolie 5 glggiwl (> 2 alxo

VWP VAY sbaxino AFee 3100 (VO Judno 05lols) ¥ o ylosds (o0 395 0590

Sl Se blod a4y S S ogllS 10 ouuid o2 y0 leseal
sl pliul b g 08 oo sbml 1) ali &gl s )lly ol annd
Sl 5 o515 A )5 wBioe (Rl Jle 5w Sl
538 Vogiga S5 o o oot Jloel (SulSe sla)l b gzl
5 Sl pglae aial B Sy GlgFeil 3luil al (GYLLS )5 (S5 Jsb
9 S glpFil slac—dlgiinl (p 380 (Salos S
Gl 00 uaM ol 8 oyl Moo L slacundS gl
JJ"‘..D)..S@ o o] 5l e gzl a5 oy e pian 45
b 50 aldS siul g lecedlginl o Bl o npeo 800uS pplass
Ot sl s ot SV 5 b V] (g logs 5 a5
Con il pigalatinl ps s ale &) SO 0 lssinal
.(\’)09‘:#

3 Wi GlyFial pue 5 pae (plostul (S15 e i il 3525 L
9 Sl llpd daze 180 5 LAkl Sl sl (2 Ao @
038U ey Vil ansls Gl pe 5 (sl 5L 9550 (So3gle
Sguds g0 0d8live Slogyi lilows Ao, 0 VO L O jo leseinl  Snsls
Sla Ty 5 Y e col e sl oy 0l ;o Jslse L
.(mo}.i;sa QS ] gllasls

55 Ul 31 5Li 50 Syl SOl LSS olime 45 60l5e 4o
p3¥ 5 OlgFil oo i SRl el piiny Gleseiul (SWedaes
PL 4 2 il 5l (g09eS iz (Slgem Joo Sligdiod )3 e
4SS e oo iy (critical size defects) « Sl o 65lasl b Sl
4o Ay g 45 3B e i (pall Bl (IS 6S lgie @
Olge 4 Ul anlgs oguy (sremb y3b 4 0 (e o) ko
Lasl 85la0l By il slaylgseinl ali a5 Cunl (ol o (2,8 (Jle
2 ogde 09 o et nbly lgteial B iy 9o Lo ) 5555
e 5o gl JSas Wl (2 lsenl Sn pali e
1548 o b lam il o3Y cal (Sae 55 Ol Lol ansls
Ml Jgona (Spinal Fusion) «clyas g (455 >,
St J=l et sl ais ol S5k Lyl Ban o5 plapleys sl
Sloteinl Wigm o9 5 Yooms ol dyaz gl sl by olgseil
Slow 065 5l (Gdgm Glggeinl Wilgh co el Wig 09l o colaiul
S5l lgeil asle ail (6,50 slap 355l> L (authologus)
Ol eyian b (xemb Sloulr 0o 5y5,8 b 035 o5l
) BaiS SGp25 ohg 51y eiS e b L aS el 5l (oS5 e b
wtl andls alide (Sojglen (oles wil oo Ll andl plose]
O0% o i lgsenl S5 o a8

Jol aleg 3 1) 998 oo 435 a3 )5 i (S S olosl plosein
FS5 g Gz Sl lm )L i Sle SO Glee @
Ol oS ganld S oo Jos Slstnl sla sl 3555 b G ile

\YY

8- resorbing osteoclasts.
9- osteoimmunology.
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13- Mesenchymal multipotent stromal cells.
14- transforming growth factor (TGF).

15- platelet-derived growth factor (PDGF).
16- bone morphogenetic proteins (BMPS).
17-vascular endothelial growth factor (VEGF).
18- fibroblast growth factor (FGF).
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12- chondrogenesis
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26- polytrauma.
27- knockout mouse.
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19- small molecule.
20- Retinoic acid.

21- Alendronate.

22- Skeletogenesis.
23- hematoma.

24- inflammatory cells.
25- cytokines.
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34 -Lipopolysaccharide.
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28- Tumor necrosis factor-a.

29- Interleukin.

30- Oncostatin M.

31- chemotaxis.

32- Insulin like growth factor (IGF).

—



Ol (55wl @ puud 9 SQ 2

Oln! Jeolie 5 glggiwl (> 2 alxo

VWP VAY sbaxino AFee 3100 (VO Judno 05lols) ¥ o ylosds (o0 395 0590

S ylojen (555515 4 31 b 31 (g 3lwglgiuml w9 Dt 9 &0l )0 Wiz (plgs & (b ¥ IS

0| o 5055 oaiS g guS 1SS gioiw! s )

) S g0
ey p...h.u” A5
JTY] Puaweew
(3 Slgo
05131 gl
Ry It
03| pmna
O™
0 sk Wz b i ol

Walyd Sonte 9 &2y
2 &5k plgin!
g @ee ployd
G (Kusll
Slasil

Wz ol 4 ol

LTA) 7 sl K395 gudd -Y'-F
Sl Sk gl ;5 ootz el S (LTA) sl S555005]
S oolie el el Sidsil 85len5 sl T BanS wulass 5 oo p 5
ooty 295 31 AU 5L Sl 5l G Bites LS (sl Jole
b ogdge ol eV slocSign (T b oS I S8
e bplas gloadsind @ polaisl e ok 4 Bua gla sl
Loddy g iy el osle cnl 09d oo Juate CD14 & ol> 5l
(S5 Sl slolatis p csil sla ¥y ue Lajlis Sbe o
SlacrS g g 0y Loyl o6 S had S9lS slaviny
3k Ol Cagli Sl |8len &g a5 99 g0 SnS gn
S3lwsl slm LTA a8 aas o ylits sgame Sledbl AV054d o
Oloys Gl &S cidgh j0 .l asie alBiole;l Lol il o lgseil
Jole @t ol pLawl LTA Ly (g 0 o Olgond (Sonsls
(el abger Sis Eel LTA (lasys 45 ooy o] 5l SLs
a8 )l slabge )3 (Kl @y 09— 9 (53LmplgFl
preimane jo-b an LTA ((aBiolosl Ll i 50 098 00 ol plosetal
S5l gy Jelse 5l 256 MC3T3-EL Jsko Loy slaasls
(el Gl g peelS Doy GBlALS QLIS C LS alex Sl sl
00iiS lgaal plos (slilo LTA a5 vao o lis laasdly s yo

Ol Olegewl g5lusl sl

36- Lipoteichoic acid (LTA).
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35- Interleukin 17.
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