[ Downloaded from tumj.tums.ac.ir on 2024-08-15 ]

FAV=0-V XD 318 o lach < PA 6550 (Slogs Sy psle slStil o Sty 0uSitily thas

Saspe Yo 1 ylgduw] (So1 9 cuS gl 990,95,

VAP0 Gy )l VYARONY tlie il s

LRAYLEN

- <

Sy 3L

55 Jlodsl Slojs 58 o e O Sltle 3, w51y Gl o35 28 L &S sl (gl 550 5

Al e sl gl Sl 505 0300 mb J= e 3 5 S s Sy 2o 1 Olew o)

(thPTH [1-34]) (Sl S 55 dus0bL Oses50) Al 5 OF ol SJUT 5 (PTH) dus il Ose, 50
Sl L s Sensls S S 3 Olao sl Ol Jl g a5 L oS s ST T lagls 5l g NS
48}'«%)U>ﬁ@w6)jfwww“.Lj..i‘_gca:}.r)lSA.sJ{M}}j}&ﬁ‘dh))é‘f@\ﬁ;ﬂlw

a3 13 s g0 |5 Dgessn nl B w5 e 35058 oo (ST HB 5 SLT

3k Je b 5l

psle oKLl o lia g 5u1E i3S o
Ol i Ol S
_ *
oIl I 6,855 0015 1 e ok 55
edsilin 5 3 Sl S e (s 0 Ol slay
CVAAYY oYY il

Oleys o Glssnal o355 g 5,550 O 58 G sial « Sludl oS 558 Ay 9,550 050588 okl lalS”  email: emre@tums.ac.ir

A Ohles ol L3 Jlal Oleys el OT & 51 ga>=
Sl 5 e g Oased b Jb e 3 5 (SeaSlE Gy S
5 Odspel Wl il lasls sl e Sl el
(b 55l lg5 55 (Dbt WOl shd oy 032552
oAl Gla b S S s s il S (S S
LSl Sl SL oS sl e Jsb 5wl ol
S5 GRIB L e psba SISk s esls Al
3 eslizad 3550 Ohlas ol 53 (SaSs Sy 2alS 5 Ol g
53 ST ol 23l s s b 3 sl e TS
Lol Saals 31 b Sldlas s andlss Lol gl
e Jiisa 8 Sl dos e e o 1 il 658 5
UL Osspr sls b b bl 335 e sl s)ls ol
00, 9») Teriparatide 451l 5 ol el S JUT 5 (PTH) WP
S gt S (thPTH [1-34]) (Sldl S 55 dus sl
Sl s 5 sl Olays gl 45 e SIUT slasls
OLe sill Sl 3 8l o gastas Lagyls ol L 55 s 03 4
wrld Ol LS8 Rl L b SaSS a med 03
Sl il el S s K oslen T

Gl ds bl ple s Lobgied e 3l eslizad ol Gus

Lledls

ol Loy s 3 s 5L 06,8 o35 (Antiresorptive)

VA 3T 09 o)las « FA 0,50 oyl (Siiy pale olKiily o Sy 0uSCiily almo

o3y als LS ol (gsley (Osteoporosis) g siiel
&S Jal s ogd e sasie O Sl 3y o 5l Sl
Lol s KeeSls 55 Jleasl b3l 5 Slsaal gl Jaals
(Remodeling) (s3lusl L3 Jsbes o, o 51 713 S e e
i S S el s odal Ll o sea Sl
Osabe Yoo 350 (glew cpl il o (olow ol 0 iSslonl ol se
Lodow 063 53 OF a5 ol 03,8 S8 .8 Olezr sl 53 1, L0
adlas 55 Tsgd e 03y mess Y ssd Jle T VL C
Sl sl s 08 San pske JK bug S s
FroBA o3y 53 Sa sl pand A3 plil Og ek 53 oSLe
53 el ok esls OLES TAF Ols,e 3 AFY/F 0L s Jlu
O ol 55 el 4 5 ol Ol 53 & (6 505 oo 2
Comazr 03 sl 5l £50 4y Cows Sl gladla ¢ samme a5 50
a Glaze OT JLu YAVOV oS 635 TEYF Jslas \YWAr JLu s Ol
SV gyl Tl e Lagile ay late OF JLu WYV 5 OLGT
o 5 edd et VLI L3 L SaaSs Ok VY 4 e
53 Sspsil 51 GE0 (SaLIS 51 ailig slacadl e SV
San Sl et el Vs 35Lke VY 4 Sisg 58 ol
2 Ol G el oo Jlo 5 Ll (K L s Ol

S Sl 3 gas gl gl b 5 1) O S (65 pelsxr


https://tumj.tums.ac.ir/article-1-309-fa.html

[ Downloaded from tumj.tums.ac.ir on 2024-08-15 ]

OLKan 5 Sl Y 3L YaA

S L il (5 el Camal 4 05 o VATV )40
et Sl smla b nle Olye Coud 050,50

Jlsa W ige 53 Slyiaal o35 il Sasll al,) 14Y4
"Bauer L 5 A 5,5 Oges 8 3l eslizal

“Bauer 4 Lk 4,5 \a¥Y

Sl d s ShL Osasen g5luld 1450 —)AVY

BE I PR PN FEE S VSV W P HCH s RCH R TAD
0Ll 53 53y sl Oloys 53 OF 2 gyt Sgr 2l Dlalllas
Sl 5 i Gl iy eSS s g S0 1AVD
e . TS UTANPSTEIR SR RPN RPLIARES
sl Ol A lls s o pasta JsS05e mlaw 53 05058
b s oS s 1) 53 e dd ekl D8 Ol pdea 05
1ol S sas s Jotr Shos il sen 51 30 ailind
S s 5 Sl oo (Rl 5s Osaps8 Syl S T
sl Oldlas s b SaSs

FDA L5 Osay50 0ol b 55, 9l Oleys o5 YooY

Sl A5 SL 050558 1050551 SIHEE 5 ST
5 b 3 e 1B &S Wik bl gl AY azy S
Alas e Lyl Ok 3 OF sl 5 dS Co SIS
(hPTH [1-84]) ol dys, 5L Osey5n o) 2 sl Olllas

Yoy

N-terminal Coewd ;3 g0y 5n 'l S5 d oo Cllad a5 Wsls Ol
ol S A s3> sl A sl Osassa | als Sl O
S o Jlas! el pimal Slad 5 slad il L 355 31 oS
S Wlesls QL e plol aies ol 3 05SL oS Sl Slallas
VAL 53 b sl Gl S o 8L Ogesp alate B as
ol daulgay 1) Jlgal cuglis i slulis Reeve Lw g
ele T s e I OT bl (3 p 5 Sl e 5
Cslie bagyls ploe b Joho sl 5o o 5,504 Osas 50 5 Shas
Gl ws lagyls Olpe co &S plagls ol
Loy Jee bl (gl o atls (Antiremodeling agents)
Sl Lol mie 53 a8 IS5 e b e 5 sl Lles
Ol gl 53 1y 555 3 lagyls opl TS e ST WSl e Ole jen
OB Gk Sl Sl o1 s 5 Olol el L il
SaediS max Olgsa) sl Slam 5 ilesl 5 glad

ERAAIAN

Ll Osmspn SIpLT ol e e S p Ol W8
Gy ol b As eI VAT Jl Sl Ol S5 ks
DL Sldliae U1 G e 1AVE Jle b St 050,58 ol
o35 Ol Sliie 31 2 0 5 Ao 5L O, 58 Sl ealizal &S Lilesls
Shoslizal s obea iy 05 s 1 Sl Sl
B ol Sl oS e Ol | Olpiid Sy e & sl ol
oL Rl OV ol gl 53 o sastay Gl el e
S T g eSS e 8IS was S e s Sl
Ogssn a5 Jd Sldllas (gos,0 ) p adllae ol 5
bl e Ol (S olen Oleys 53 01 35 dos,sib
3 A bl 0o awey 5o S Sl (G5 sy Sia
538 SVUs aes ol o pll 55 gl Olys 3 0T Sl
2 Sl s slaOls 4 addS L Ve s anes ol
The Cochrane Central Register Embase PubMed  ¢laDatabase
e gl rt;,;;\ Sl S w2 a3l Lisl of Controlled
sl Oposr has sl Osusa GAS Sl S5
Sl o8 Go sl b 0s, 5L Oso 8 5 Sl S 55
o aS ol sdel csts Sldllas Ole Sl s S eslizad Slays
SSFP el Osuss 5 das sl Dpeos B0 )
Ol gy 4513 5 DLl Sak a5 Sl gt 0357 S35 2 ]
S Slslen bl g ol glass S Oldlae 43 S
3,8 ol S Sl s s w88 s Ol (Sl L
A3 8 5505 ys e el s andllae Vv sl (S S
LTSRS

Ohles gl oo Slass o5 8L Ogas 8 e )b 5 & 28
5 e ms b ST Oleys cpl A3l o 5 p sl 4 Sl
S ezl 8l 55 n s B Ol e Sl 5Ll
SIS e el odd at LS Ol ppal LS (S 4 O 2
0505k Oseosa 31 eslanad U dy s 5L e il 5l oS
Visl e b Tty 750k Sl S pals Olsee
Ao, Ol e (gsae Olgeas Aoy 5L e (LIS VADY =140
a sl s Shas b

o S5 sy E5 55 aidi Ve e S)AYD

by oS el i 3 0 o3 2 A2 14T

VAT 379 o,las « A 0,50 ol (S pale olKitily o Sy oSty almo


https://tumj.tums.ac.ir/article-1-309-fa.html

[ Downloaded from tumj.tums.ac.ir on 2024-08-15 ]

Ya4 Olsdied (S 5SS Ssesib

ol oslizal PTH SUpbl JI 6,8 o 5 Olpal sl 5 ol

o3 |y Noise 4 Signal Cons o 2l awlbis pl &Sl (il

)04

Lgflj.? (b3 PTH b Ol g5l u,isjfl} slaanlll )5 Oue ol S

.Cuwl azils Fracture Prevention Trial dsJUzs

035 Ssge 3l e 0L 53 8 Ot BMD js iy )58
53 BMD il Ol geay Ll g e Oleys b s laaulls l .ol
) Ol &S i ol b Wsd geme Olays amd oLl
(e VTVA b aglie s oo Yo9) 55 Gl s 1y ol
Al olie 4 Olos ps Jlo s bagasls ) T diile s ol b
SsAS sn sess l S TTTs S s
T Ll el s s st Ll ) e 4 (SnS
Opoosr Sl oslae eslinal b bl oS15 5 0550k
o2 5 JSELSS Ol 5o oa Gl o5 il A SLL
53 Sl S dge ki LT e VS
53 sl Ogepn T Al e igls SV bad
Rl lalaSe BB Sl H s e IS S8 Ol (oS5
=SSt Jlaz] Sl e Ol il CodS (S35 L 050550
s ol WA Sl e T S e Gl sga s s Slo e o
NS 5 PO L o g SanS Jlexl sey 98 pl 05555
I RVATEATICH T
T K Dl S s O

Loaslie 55 5 ol 395 a4 aealy Ao, 5L Osey 98 Ol

"‘“L‘Lf U,ZALS 1O+ 6\0)@,« ]&

VI S e i 1y 0T S Sas il bl

()
N das ad il Lol S s Sl egsls onl VG slagss
b Cod Ol (S15 R s A bk Oseope Ao
wlie jsbas Oloyscas Ols o sandl 0L ajﬁdu BiFCRGIE
03 a3l dm 4 s e il £ e 5 g ol Slass &Il sl

LB OLBT S S e Ll 53 Sl ST Sl e e
Of Cdoril p olgaal L5 05050 5l ealizal sl ole 4w o
Al E.Ljda 352 94 ol O Jal dels Hs g atdls 65 s
ol e GBI Ul slale 53 Sl (ST nlBl xiy s
Sap A glaele 3 sl KenSs s Sl &S el J s

VST FY

Ldle @l Lol Sl a8 Lol siud s O LS

VA 3T 09 o)las « FA 0,50 oyl (Siiy pale olKiily o Sy 0uSCiily almo

b IS, Ol 53 5 O Sl b 5 (SO o 2l
TS e sl Sl RS 5 Gl (S5 sl
G 3l Ol a5 K L) 35 Jee Osn) 5L Sl
(o O 5L Sl cou aas rl?g.v\ Silwsb ce e b8l
o5 Solusl Al g3 oS Sladlgral L WaOsteon cuslses

YV FF 0 e s
DAL e Rl Bl Ll e

3 Sl e 53 Sl
ol sl gladsly Slelas a5 Ol Olpe romes
S w1 O pea Sl SOk s iy Rl
S esbial (g3lasl sladsls LhlEl s esdle s pd e LSS
Bl e 1 YIS el ol Sl 5 culs SLL 5
Sl ol s oS Lo yind 3 ool ol 7 das
Slllas = sl s AL e i s el B VS
Loools onl G Jlisay el Cb Ll a8 L5k cpl
2t Sl §gd e ol I Ll sy IS5 Ol gl o
VY FASTS

|

Sl pasde Sl s 5L O o5 Sind
Sl 5l b sl ol malS Wlg e s anils O gl

358 gn sl Ogay 5L Ly a8 s T

Al Ol 1y e
93 Losast 5035 ogline Sl sl Sl Gl lacaans 5o
Al e Lo e O35 e 3 Dl L IS, 58 Ol s
(Bone turnover — {lgseal s Sly sbeasls 5 Osey 500
Sheslanad Jgl 505 YA 5 sols cpl 5l eslazal ol 51 Biomarkers)

”}ﬂ)w.})ﬁij )LGT UT

Wy SRGSW satls Ss i
C- «(PINP) N-terminal procollagen 1 ¢ jl geul 3Glecsd O}L(JT]
ol [(ﬂ OedS sl (CINP) terminal procollagen 1
«slysl (NTX) N-terminal cross-linking tellopeptide] O sl
C-terminal cross-linking tellopeptide s I ,s| deoxypyridinoline
T ol st edalie Olays ot SR TV e s [ (CTX)
Jales 5 s e ol bl 1y Ol sl (55 S15 PTH L oslize Oleys
kS e bl 0T Gl & e Ol gl Sl 5 sl ot
Eel s Ol 815 b g Slaanlid o esass SRl
Ll PTH &l35, Oleys 4 (BMD) Ol sl o135 fulbl siday
i PINP 5 PICP 53 sy Ll Tl sl Sl ke
35 anllas a3 PTH & BMD ul odiS oS o

YO¥Y 5¥0

LBl by Olgea PINP I Sldlas ST s Sl


https://tumj.tums.ac.ir/article-1-309-fa.html

[ Downloaded from tumj.tums.ac.ir on 2024-08-15 ]

OblKas 5 il Y SL B

dile Glls 5 Sopsmel 4 ke el slagls s Gl
=SS sl bl pl il e g len e LSS
VI I ey Ol ol 52 A3 sl
Sl oS Wilos gas 0Ly g 305 OLLS Ols 0 3 1) 050, 5L oo
A3l e alie Ol o 5 O3 L3 pls (SeeSls Ao

St il aipndls b (D 5wty sladls) Ol Y

Sl gddaze Oladlas

VY Y4 5fY

Ashile 5 S dlisa Sltal adls U1 50 S 0k
Sl Glmal andls b Ohley sl cslie Sless 1y 55l
Y0 3 S Ly SanSs Ole 55 /0 1S Tscores) b
oS ol o3y OLid Slalas pan 53 il 63 05 ((KiuSd ) sl
GFn SaSld 5l(5 S sl 55 Ll pind e 0 Sod 1 )
JRE PRI kA IR PYPES S PR IRE
(Antiresorptive) Ol geial Ol Ao lag,ls 4 &S Sy =Y
—1S Ol 5l eslizal gl b s Llesld 1) olin oy 39 50
pde (o S5 (o 93l (VLD dls Ol
SBs IS s Conlis Clow Lolpind ey Joos
e sl Opeypn 3l eslinal s (S0 sl 51 S,
Olgsas LOlsind o 3l eslital o s Ko 5,
Tt Sy sl Caeme bl Sl eslial Gl
s SRl i w1y (Sasls S Ll e 50l

s iy sS85 Sl Vb eslinad Cgra &5 ke ¥
el 35 il

S50 o Slllas i :05e, 500 L Ol i s
Aoy ey Jy el bl Jl 00 (VL Ol e 5wl O3
oA 050,50k L Ashly 5 Sl eslinal (gl o o gl s
3 065 Glr bagls cpl Sl eslinal &S Lo pa cdBl andls 5 g
25 pe Il g Olgsa ol Gl andls b 5005 Ols
e O 5hk @l 8 0U5 o lardlas 5o 550 0l wo S
Yl s (5508 sl en Gl oS5 a5l Ao V)
3L Sl alal O3 53 o ls ol 51 eslizal <l e o)l
53 063 L3 A bl Osepse 5 eslatad s LSl ged s o
Sl sls cpl Bhesliiad ioman 55l e deo s So0L e
S Oldllas aS| o 55d ol slgiiy Jle oo 31 5 Vb e

Sde SNb laeslinal 5o guls ol L150W e 3l s s

150V 50A

Ll oo Al w0 O e, 5L B aale VA o) 53 5
FE b e 0l e IS 5 S S8 050504
S el O s sl 25w (Intact PTH [1-84]) 00, 51,0
ISl olal ol o 3ls sdge o 1y Opaysn S50 Collad
<l glyls PTH [1-38] 5 PTH [1-34] PTH [1-31] OSUS
ol oSl e ol ssanl (g5, PTH [1-84] wlie S bl
T sk s Sl S (el gen g 53 S
S JUT human recombinant PTH [1-34] L teriparatida -
SLoleys i 3l Oses5n nl 7T AL e PTH St o
L O G e S il o 03, 5 51 (S IUT L 5 033 55 5800
ol e Jgb Tl e oot sla SanSa el
Voo G o s a8 VO ssde gl 5 GaoF s sl
T g o plie S 5 AS 53 Dgessn ol Bl e ai
Lles 50 oyl ol SKSdee @8 iS5 PTH [1-31] —
Pl e alie s L Opese b ALy 5

L JSE cpl IV eepg @i, s iuS 55 PTH [1-84] —
Iz 53 oSl JB 2alS 5 Ol o515 (2l 31 L oS 58
Tl o ol an S pttedd Shlas 53 (Sl en (K2 5

5 kel Cewsas PTH [1-84] 042 4t S [7-84] 050, 550,0 —
Vs h e sles PTH [7-84] G jme Ity il il Colir 3l

PTH & 4} san hPTHIP-[1-36] L PTH-related protein (PTHIP) —
S e Sl 8 Olea Loy sepse pl il 5 ooy
oo iul ladsle 5 Lol sy 2 PTHL ok, S 5 )b
oS Wlesls 0L g3z Slalllas S s Jlesl Ol il ke
Lol aw gl sl o5 Dson gols onl GYL Slajss s
O U P U PES S [PEN N
Js eedas 5 e S PTH 008 & Cod 551>l (dr
T L3l e o yer 550 il Loolse b ogls onl 3l eslizd
GoF) eslinal o gmd b wysa 1050, 5L L Oljs LA Sl 3
S dzes el 5l ot Vb ool 5l SLS 5 (Gl
LA S (63l 3l .l 03 505 5 gdmen 1y g9 5l g0y 08 B pne
PR g e i 035 ez 53 Ated ALl 5 L Ole s
S ge Sladllas s gmad 518U Senss il b ol )

):-.OJLS‘°)-€-‘ 6@;.‘& &Mﬂ) JAS)}))‘} J‘u:nj)v\i‘}ﬁ

VAT 379 o,las « A 0,50 ol (S pale olKitily o Sy oSty almo


https://tumj.tums.ac.ir/article-1-309-fa.html

[ Downloaded from tumj.tums.ac.ir on 2024-08-15 ]

o\ Olsdied (S 5SS Ssesib

VY

PTH [1- &S Jhlaw 53 (2mS 5 200 pond 7 ilad b
b o Lz gy 0350 Sy DL Lol by alese | 84]
M i Las alema ST L Ol cou &S LS
LoaS (sl 3l s sl @ 55 0 0 Sl Al s lezw&l)_é\
so Lag ol Ol Lallt Aol Osene by AL S
JLis 3,5 08 55,0 Olalllas 51 & 55 N oss S 5,8

A

Tl o sdalive PTH [1-34] G ome
Sl AL guls sl (WPTH [1-34]) Aslls 5 0 e sla S5
Olys gl el 5 Loyl s OF 5 eslizud &8 il o S bl
53) ol VA gl Yepg/day 5os boadl lagils 5o 5y il
il s 4l s (S el L) ole YY L (Ll

SIS el A LS sl Oseye ) Cla.w oslazul
A ol ooy S a4 FDA b Ol 0 S sl
bt Sk Osas 8 alaie G pme a5 Jl s Sos Sslew
SIHE A 0T wls G e ilel o s 1 Ol 04
ol o  (Bone resorption)  Jlggeal odesl Loy andls
(144V) Turner 5 Dobnig low 55 45 (glaxdlas 5 AN 5L e
s Sl sl Onrpn Gpan oS A3 03l LI W pla
el gzl s I T Fl S sl el 55 5l S
SIS s b Fota Vb sl 8 Jb 5
o S 55l Osms0n b Oleys o Ll 51 el ol e
S s Ol S Ol sl i Ol LSS
a5 L aS il &lysy O gt b oo OF 51 eslizal 45 Lz
O350 (pl 5l eslizal Ol spdos Zsb gls YL Cud @

VA . .
RGDUo IS 5 BEES CJ))—#M.

ol sl oldles
S Llosgad slgdy 1) Gl Sba ) camslr 3 5ol S sk
S OF Sl eslizal Slass 31 55l SIpbl cuols Lis o 5dle
L Obys aslsl 5 Lo (gl [1-84] A 5,550 O say 90 51 enlanal
dos bl Osepsn 3l Saie eslizad e 53 gl ULl
OF G pan ) ds 050y 58 (Saia Goy 5 canloans (slaey 53 3 [1-34]
YVJMJL\.~“‘:’@ s s ol dher Sl al555 & gty oo ooy
b ol Intact PTH 5 A3l 5 6, » ol Slalllas
o Bl il e S sl il ls 5es S sl

330 055 aoedS mlaw s 5L Ossm GuF Sl e cele

VA 3T 09 o)las « FA 0,50 oyl (Siiy pale olKiily o Sy 0uSCiily almo

Oleys 51l L 05SE oS (logs Yogr e Oba 517 lesls
Colus by 5 oSl S S s e p Sl gl el
G ze Ol adad ol s gy ol bl sdd 3158 il 05 50
PTRCUR PR RCHR. IV PR R 5ol S s 5ol
L e Dlew Llex L3 psSolesmal Son 5 650 adlas
Ml edd ol Al a5 5k s

53 53 ol B e Jlise bosS ol gl 55 o SOT sy 5 L
Sy 03 &8 Gl 5o L 5 5l eslinal Jy edld s Ol
(ol U LOT il & Olg 313 aole dter (Golew ol S5
e Gl boObber il oben 4 Mae e L
& Osk Lol 0 blid JUT b a5 0T (Sl g
dro 5 il S 1 15l o S L 5 cVl ot a5
dila b Ollog 3 camen Ogayn ol Sl eslinad s s e
2 s o S Gllalds S Mo b s kS Ol e
@ S ls ol s edkile amdi g bl ple oS (655l
orlS sl 335 U8 51 e e AL axdls (550 O L2 lse
P s g e olgig sl o Sl Aol
gl S Sl Bl 5o V0 Sl 5V Sl deed ol b Ol
Shoslizal i g Olys G smy Bl L AL e S Sl A
Lol o LS o Grme udlizes Sl 55 gols
oS G pme 5ols cpl ) eslinad ps 3 5,8 g0 bl
A el (Gl b oS a5 1 Sl ax) Ly,
s —oeluy cle polie canl o Olley ol LaSL VO emg
3T bls Ohlas L3 Al ol ol dnled Cdlys 1 (Vv U/d)
s g el 63 0k Glagil 5 O35S bl S

PTH [1-84] 5 (PTH [1-34]) MLy W b= 5 15,0
Sl S andllas LS Neer asllas M’M’M..ﬁpda Joms s
53l 4t Ll 5 sl (ol s syl ey 4 oS
Bl3a 3l b bl A s asbly 5 slagsb ST addlas
rl sl slaasl s lassb 5T cnl s S 28 ol 5l Yong
S Gl 53 Ll Bl ol Grmes I 25 el
(333 g AES sls L3 ged e ibys el Ay Shl Ogeysm
ol 53 S s 2l Fpls Slae S 5 (S e
AN R (ol cnl gt &S L a s S 518 Olley


https://tumj.tums.ac.ir/article-1-309-fa.html

[ Downloaded from tumj.tums.ac.ir on 2024-08-15 ]

OLKan 5 Sl Y 3L o-Y

o sleas alie gla JSTs 5 5l Lan 5 cd el Jools Wl
T el 35T sy il

S SVsb e (gl oS gladel> 0L s Slallae 105 xl
LSS SIS L 5 O3l A bl Opense b Ol g0
alsl Oloys gop8 Sl da o Lol Gme 5 03505 00 O e
la et le miy 2ulssl Ol s 4 g C.ﬂli ezl (sl oo
T Al Gl s 5 Ol W5 b
@ sse b sl al 53 (B-blockers) S5l -k i eslinad
“LL Ogeysn 3l Ologan eslizul s Gk 51 ol a3y el ea
“Ll Oseosp 4 Coms S50 gt (HRT) Sloys O5as58 5 dng s
adlas ol 5 el s El e Sl olesa dusus
Sl A M DUl 5 s Opesh 45 seme S e
Loty cos & Shlaw 3 edel s =B s s Jl
gyl 5 (bl 5 s Ll Osassn s Ll Ose) e
DY Osmnsn b 0lys sk JalBl s el we s e
53 il LB 5L 50 ol YF VA 5SS nl s o
e @l 2 SSs Slllas (F 3 elyen Gl oS5
T Lles yos i1 L HRT 4 A s 500 Ogn 58 03 ged 3L

Sy &S sladst L;La(.ib'- 33 e (’b';" Sldlas el Sl
03505 3Ly eSS, Sl 5o pas 5 S el VY Bl
oS 03 S0 S I Olagan b A3 eslinal o5 5ls OLAS (s 5
Che s I e gl Opose ST S 008
T s e il 1y el s sla e Ly

Lol sand oo &S Lilesls olis oldlas =y HUNGE LRV I o
soesls Shals 1y aus 5L Osesan s 3l S, o sesta
—ols oldlas 5l Ks s I e G 4 0T g
ISy Steay Bl 45 5 5 (slanil slails 53 i b edans
N s 0l Cow U, L e, 1L gars 3l

9 bFGF Ol ed Oleys b-Fibroblastic Growth Factor (bFGF)

Loaslie 5o Slpimal ol 25 U5 Aol Osessm
Ul e el en leSa A bl Oses s
Oseos2 Sl eslinal Jlisa 101l Sl A slas)ls L Oleys
Slr sl Ssose (SaSs ds D Sl boag sl

S e sl oS s il 3L Ol gl 5l e o

53 o)lsen O oo s Ll I (/Amg/dD) +/Ymmol/L
el . Yoo . . R R
Sl pelS o I8 Rl Tkl e Bl S5 b
ft‘.‘.‘l’ CEN “ ‘>JJ§ LS'.’.)JJ r).) BEL) 45UT)‘ J._j} aJJLAL;;L' L;.;Jﬂ
FDA ol b sla bl bl s 3125 5 5L
oS3l s Ohles 53 055 eeedS mhaw pslde L4 3L
5 o3y ):U O')L“:-.’ uﬂ‘ BE r)\.)w daﬂ.lsﬁ.\.h 45‘)77- G SEYEPL
1\ VASYA

BEIES B il et Sl p s ose U2

LS e il 1 ashle g 5l VL lases & Shles
Ohlaw 53 emdS en iman N el Frb (f+mcg)
Floiial 5 6568 el 0l G)15S iy PTH [1-84] 0SS e
s Oy Sl ok RO Gl s s Ohley onl 5o
oSy 5 0l gpd 3 3 1 3L S ga e oela s s
Coge 5 bl (Sl Openss &lis Siae Sl
L1 sl S (5l JuSe 5 e Ol RIS pslds oS o
5754 05058 Gy Dby Jals pendS s gl L5 LSk e
FSE 5wl GoslSple a5d ae s Ol s S
Lhlos S Ghla s Gl IKhe S Olgsa S S
Sl 5 b aE s bl e Clesa a8 s b s
3 A b Ol cod Ol 53 Sl Al # gl =51
O Glamse U O Ol s KOsl Cla.ﬂ o=\ dntact PTH
e @ SE 5 O sl D3l sl o )8 e oles
T s ST Sl 5 s slasss sl G peas Jisa,
Whlaw ale b Obbe ol 5o Gl (SISl labs
pESNY (5\); 03 eeia mals ol Sl (g5 el
3o Oy Jsb s (Gusesly Js) IG5, 58 slacily
ol S Sy Sl L I ) oS e sl
05 81y ol la o le (il sl ol s Ol
Psgie Gl el sen Ol gl ol VY s Sl

sy a5 des Sl Osos Obges e
-ty mb gl gadaze b sle olesTIS :Antiresorptive
S AL e balles SN 0o gy lesl sla
OS5 3 b aass ol STl sdin 8 ks O sl
S5 SR 1 Olad Sl s 5 ST glas s il
S a5 tbles pasl (SaaSla at [l 5 Ol s

VAT 379 o,las « A 0,50 ol (S pale olKitily o Sy oSty almo


https://tumj.tums.ac.ir/article-1-309-fa.html

[ Downloaded from tumj.tums.ac.ir on 2024-08-15 ]

0-Y Larijani B. et al.

RAD 3 =l 5 3 5eS 4 Wt 131 33— el mhaw S L
b TSk eas SOl Wl sl Oy ga,e Sl S
5> om0l gah 5l g Sblied ST ma 035

ol 0l 4o 55 (95L 5 Oldlas
oslazal a5 Wlesls OLES (gadate Sldlas 1o 4ls Clg_e S basoy
o35 53 abMe LB LI L Ope) 5L wlad Jlisa gl )
oS53 bl ol 3t elas odS a5
A 5 Y it (515 g by s S S e
sdme Oloys e WY 51 0A
e Al o S5l wlis) Sopen LS L les

Ve

Lo gad 3l s SUy,udl &S Sy

el aljwh v_;\j;:...w\ vsb.?):.@;cbb‘ﬁ)]:

References

1. Keramat A, Patwardhan B, Larijani B, Chopra A, Mithal A,
Chakravarty D, et al. The assessment of osteoporosis risk factors in
Iranian women compared with Indian women. BMC Musculoskelet
Disord 2008;27(9):28.

2. Moayyeri A, Soltani A, Larijani B, Naghavi M, Alaeddini F,
Abolhassani F. Epidemiology of hip fracture in Iran: results from
the Iranian Multicenter Study on Accidental Injuries. Osteoporos
Int 2006;17(8):1252-7.

3. Cummings SR, Nevitt MC, Browner WS, Stone K, Fox KM,
Ensrud KE, et al. Risk factors for hip fracture in white women.
Study of Osteoporotic Fractures Research Group. N Engl J Med
1995;332(12):767-73.

4. Larijani B, Soltani A, Pajouhi M. Changes in BMD values of
Tehrani individuals aged between 20 and 60 years. Teb-e-Jonoob
2005;1:41-9. [Persian]

5. Abolhassani F, Mohammadi M, Soltani A. The burden of
osteoporosis in Iran 2002. Barvari Nabarvari 2005;6(1):25-37.

6. Ray NF, Chan K, Thamer M. Medical expenditure for treatment of
osteoporosis fracture in USA in 1995. J Bone Miner Res
1997;12:24-35.

7. Cranney A, Guyatt G, Griffith L, Wells G, Tugwell P, Rosen C.
Meta-analysis of therapies for postmenopausal osteoporosis. IX.
Summary of meta-analyses of therapies for postmenopausal
osteoporosis. Endocr Rev 2002;23(4):570-8.

8. Ringe JD, Orwoll ES, Daifotis A, Lombardi A. Treatment of male
osteoporosis: recent advances with alendronate. Osteoporos Int
2002;13(3):195-9.

9. Trivedi DP, Doll R, Khaw KT. Effect of four monthly oral vitamin
D3 (cholecalciferol) supplementation on fractures and mortality in
men and women living in the community: randomised double blind
controlled trial. BMJ 2003;326(7387):469.

10. Haguenauer D, Welch V, Shea B, Tugwell P, Adachi JD, Wells G.
Fluoride for the treatment of postmenopausal osteoporotic
fractures: a meta-analysis. Osteoporos Int 2000;11(9):727-38.

11. Neer R, Arnaud C, Zanchetta J, Prince R, Gaich G, Reginster J, et
al. Effect of parathyroid hormone (1-34) on fractures and bone
mineral density in postmenopausal women with osteoporosis. N
Engl J Med 2001;344(19):1434-41.

12. Orwoll E, Scheele W, Paul S, Adami S, Syversen U, Diez-Perez A,
et al. The effect of teriparatide [human parathyroid hormone (1-
34)] therapy on bone density in men with osteoporosis. J Bone
Miner Res 2003;18:9-17.

VA 3T 09 o)las « FA 0,50 oyl (Siiy pale olKiily o Sy 0uSCiily almo

OF 4451+

(Sldlas 3l o s 1W AS o A a4 g S

L’)}ﬂ)}.ﬂ)l{; qu.a.e JL:..OJAJ. \) Qbﬁ&.«\ u.b- Lo L;L&j)\: J_ifu"
Liles 33 Ol 5o ladllan 5 5 Lled gad o 55 OT ! 1 i (ol

sl 5 DU, «bsyslS sy WIS L JE Oleys &S
T as e RS 1 s 5L 4 Oy 4 el Olse

ool Ll s gl 5l eslinad
3505 S 54 O gl Lods S I 3 3 = sl s 35S
Sldllae (ilad o Josn |y 555 sl SlaOleys & ealy 5 — el 5
5> Sl (S5 bl s Ashly 5 e Wlesls 0l (gadae
e > =l s 5 oS sla oS 0T &S 85 B Al 0L
TSI (a2 ) 53 3 — ol Tk 4 Auled

13. Greenspan SL, Bone HG, Marriott TB, Zanchetta JR, Ettinger MP,
Hanley DA, et al. Preventing the first vertebral fracture in
postmenopausal women with low bone mass using PTH(1-84):
results from the TOP study (Abstract). J Bone Miner Res
2005;20(S56).

14. Greenspan SL, Bone HG, Ettinger MP, Hanley DA, Lindsay R,
Zanchetta JR, et al. Effect of recombinant human parathyroid
hormone (1-84) on vertebral fracture and bone mineral density in
postmenopausal women with osteoporosis: a randomized trial. Ann
Intern Med 2007;146(5):326-39.

15. Alkhiary YM, Gerstenfeld LC, Krall E, Westmore M, Sato M,
Mitlak BH, et al. Enhancement of experimental fracture-healing by
systemic administration of recombinant human parathyroid
hormone (PTH 1-34). J Bone Joint Surg Am 2005;87(4):731-41.

16. Komatsubara S, Mori S, Mashiba T, Nonaka K, Seki A, Akiyama
T, et al. Human parathyroid hormone (1-34) accelerates the
fracture healing process of woven to lamellar bone replacement
and new cortical shell formation in rat femora. Bone
2005;36(4):678-87.

17. Rittmaster R, Bolognese M, Ettinger M, Hanley D, Hodsman A,
Kendler D, et al. Enhancement of bone mass in osteoporotic
women with parathyroid hormone followed by alendronate. J Clin
Endocrinol Metab 2000;85(6):2129-34.

18. Hodsman A, Hanley D, Ettinger M, Bolognese M, Fox J, Metcalfe
A, et al. Efficacy and safety of human parathyroid hormone-(1-84)
in increasing bone mineral density in postmenopausal osteoporosis.
J Clin Endocrinol Metab 2003;88(11):5212-20.

19.Selye H. On the stimulation of new bone formation with
parathyroid extract and irradiated ergosterol. Endocrinology
1932;16:547-58.

20. Potts JT. Parathyroid hormone: past and present. J Endocrinol

2005;187(3):311-25.

. Dempster DW, Cosman F, Kurland ES, Zhou H, Nieves J, Woelfert
L, et al. Effects of daily treatment with parathyroid hormone on
bone microarchitecture and turnover in patients with osteoporosis:
a paired biopsy study. J Bone Miner Res 2001;16(10):1846-53.

22. Bauer DC, Garnero P, Bilezikian JP, Greenspan SL, Ensrud KE,
Rosen CJ, et al. Short-term changes in bone turnover markers and
bone mineral density response to parathyroid hormone in
postmenopausal women with osteoporosis. J Clin Endocrinol
Metab 2006;91(4):1370-5.

2

—_


https://tumj.tums.ac.ir/article-1-309-fa.html

[ Downloaded from tumj.tums.ac.ir on 2024-08-15 ]

23.

24.

25.

26.

217.

28.

29.

30.

3

—_

32.

33.

34.

35.

36.

37.

38.

39.

Recombinant parathormone and osteoporosis 0¥

Moen MD, Scott LJ. Recombinant full-length parathyroid hormone
(1-84). Drugs 2006;66(18):2371-81; discussion 2382-5.
Armamento-Villareal R, Ziambaras K, Abbasi-Jarhomi SH,
Dimarogonas A, Halstead L, Fausto A, et al. An intact N terminus
is required for the anabolic action of parathyroid hormone on adult
female rats. J Bone Miner Res 1997;12(3):384-92.

Hodsman AB, Bauer DC, Dempster DW, Dian L, Hanley DA,
Harris ST, et al. Parathyroid hormone and teriparatide for the
treatment of osteoporosis: a review of the evidence and suggested
guidelines for its use. Endocr Rev 2005;26(5):688-703.

de Paula FJ, Rosen CJ. Back to the future: revisiting parathyroid
hormone and calcitonin control of bone remodeling. Horm Metab
Res 2010;42(5):299-306.

Black DM, Bouxsein ML, Palermo L, McGowan JA, Newitt DC,
Rosen E, et al. Randomized trial of once-weekly parathyroid
hormone (1-84) on bone mineral density and remodeling. J Clin
Endocrinol Metab 2008;93(6):2166-72.

Black DM, Greenspan SL, Ensrud KE, Palermo L, McGowan JA,
Lang TF, et al. The effects of parathyroid hormone and alendronate
alone or in combination in postmenopausal osteoporosis. N Engl J
Med 2003;349(13):1207-15.

Finkelstein JS, Hayes A, Hunzelman JL, Wyland JJ, Lee H, Neer
RM. The effects of parathyroid hormone, alendronate, or both in
men with osteoporosis. N Engl J Med 2003;349(13):1216-26.
Dobnig H, Sipos A, Jiang Y, Fahrleitner-Pammer A, Ste-Marie LG,
Gallagher JC, et al. Early changes in biochemical markers of bone
formation correlatewith improvements in bone structure during
teriparatide therapy. J Clin Endocrinol Metab 2005 Jul;90(7):3970-
7

. Boivin GY, Chavassieux PM, Santora AC, Yates J, Meunier PJ.

Alendronate increases bone strength by increasing the mean degree
of mineralization of bone tissue in osteoporotic women. Bone
2000;27(5):687-94.

Roschger P, Rinnerthaler S, Yates J, Rodan GA, Fratzl P,
Klaushofer K. Alendronate increases degree and uniformity of
mineralization in cancellous bone and decreases the porosity in
cortical bone of osteoporotic women. Bone 2001;29(2):185-91.
Hernandez C, Beaupre GS, Marcus R, Carter DR. A theoretical
analysis of the contributions of remodelling space, mineralization,
and bone balance to changes in bone mineral density during
alendronate treatment. Bone 2001;29(6):511-6.

Bradbeer JN, Arlot ME, Meunier PJ, Reeve J. Treatment of
osteoporosis with parathyroid peptide (hPTH 1-34) and oestrogen:
increase in volumetric density of iliac cancellous bone may depend
on reduced trabecular spacing as well as increased thickness of
packets of newly formed bone. Clin Endocrinol (Oxf)
1992;37(3):282-9..

Hodsman AB, Kisiel M, Adachi JD, Fraher LJ, Watson PH.
Histomorphometric evidence for increased bone turnover and
cortical thickness without increased cortical porosity after 2 years
of cyclical hPTH (1-34) therapy in women with severe
osteoporosis. Bone 2000;27(2):311-8.

Jiang Y, Zhao JJ, Mitlak BH, Wang O, Genant HK, Eriksen EF.
Recombinant human parathyroid hormone (1-34) [teriparatide]
improves both cortical and cancellous bone structure. J Bone Miner
Res 2003;18(11):1932-41.

Dufresne TE, Chmielewski PA, Manhart MD, Johnson TD, Borah
B. Risedronate preserves bone architecture in early postmenopausal
women in | year as measured by three-dimensional microcomputed
tomography. Calcif Tissue Int 2003;73(5):423-32

Kurland E, Cosman F, McMahon D, Rosen C, Lindsay R,
Bilezikian J. Parathyroid hormone as a therapy for idiopathic
osteoporosis in men: effects on bone mineral density and bone
markers. J Clin Endocrinol Metab 2000;85(9):3069-76.

Body JJ, Gaich GA, Scheele WH, Kulkarni PM, Miller PD, Peretz
A, et al. A randomized double-blind trial to compare the efficacy of
teriparatide [recombinant human parathyroid hormone (1-34)] with
alendronate in postmenopausal women with osteoporosis. J Clin
Endocrinol Metab 2002;87(10):4528-35.

40.

4

—

42.

43.

44.

45.

46.

47.

48.

49.

50.

5

—

52.

53.

54.

55.

56.

Duan Y, Seeman E, Turner CH. The biomechanical basis of
vertebral body fragility in men and women. J Bone Miner Res
2001;16(12):2276-83.

.Duan Y, Turner CH, Kim BT, Seeman E. Sexual dimorphism in

vertebral fragility is more the result of gender differences in age-
related bone gain than bone loss. J Bone Miner Res
2001;16(12):2267-75.

Hodsman AB, Fraher LJ, Ostbye T, Adachi JD, Steer BM. An
evaluation of several biochemical markers for bone formation and
resorption in a protocol utilizing cyclical parathyroid hormone and
calcitonin therapy for osteoporosis. J Clin Invest 1993;91(3):1138-
48.

Finkelstein JS, Klibanski A, Arnold AL, Toth TL, Hornstein MD,
Neer RM. Prevention of estrogen deficiency-related bone loss with
human parathyroid hormone (1-34): a randomized controlled trial.
JAMA 1998;280(12):1067-73.

Chen PL, Satterwhite J, Licata A, Lewiecki M, Sipos A, Misurski
D, et al. Early changes in biochemical markers of bone formation
predict BMD response to teriparatide in postmenopausal women
with osteoporosis. J Bone Miner Res 2005;20(6):962-70.

Thomas T. Intermittent parathyroid hormone therapy to increase
bone formation. Joint Bone Spine 2006;73(3):262-9.

Han B, Copeland M, Geiser AG, Hale LV, Harvey A, Ma YL, et al.
Development of a Highly Sensitive, High-Throughput, Mass
Spectrometry-Based Assay for Rat Procollagen Type-I N-Terminal
Propeptide (PINP) To Measure Bone Formation Activity. J
Proteome Res 2007;6(11):4218-29.

Dawson-Hughes B, Chen P, Krege J. Response to teriparatide in
patients with baseline 25-hydroxyvitamin D insufficiency or
sufficiency. J Clin Endocrinol Metab 2007;92(12):4630-6.
Hodsman AB, Steer BM. Early histomorphometric changes in
response to parathyroid hormone therapy in osteoporosis: evidence
for de novo bone formation on quiescent cancellous surfaces. Bone
1993;14(3):523-7.

Cosman F, Nieves J, Woelfert L, Formica C, Gordon S, Shen V, et
al. Parathyroid hormone added to established hormone therapy:
effects on vertebral fracture and maintenance of bone mass after
parathyroid hormone withdrawal. J Bone Miner Res
2001;16(5):925-31.

Marcus R, Wang O, Sattershite J, Mitlak B. The skeletal response
to teriparatide is largely independent of age, initial bone mineral
density, and prevalent vertebral fractures in postmenopausal
women with osteoporosis. J Bone Miner Res 2003;18(1):18-23.

. Lindsay R, Nieves J, Formica C, Henneman E, Woelfert L, Shen V,

et al. Randomised controlled study of effect of parathyroid
hormone on vertebral-bone mass and fracture incidence among
postmenopausal women on oestrogen with osteoporosis. Lancet
1997;350(9077):550-5.

Lindsay R, Scheele WH, Clancy AD, Hossain A, Mitlak B.
Reduction in non-vertebral fragility fractures and increase in spinal
bone density is maintained 31 months after discontinuation of
recombinant human parathyroid hormone (1-34) in post-
menopausal women with osteoporosis (abstract). Endocrine
Society, 2002.

Fogelman I, Fordham JN, Fraser WD, Spector TD, Christiansen C,
Morris SA, et al. Parathyroid hormone(1-84) treatment of
postmenopausal women with low bone mass receiving hormone
replacement therapy. Calcif Tissue Int 2008;83(2):85-92.

Horwitz MJ, Tedesco MB, Gundberg C, Garcia-Ocana A, Stewart
AF. Short-Term, High-Dose Parathyroid Hormone-Related Protein
as a Skeletal Anabolic Agent for the Treatment of Postmenopausal
Osteoporosis. J Clin Endocrinol Metab 2003;88(2):569-75.
Finkelstein JS, Klibanski A, Schaefer EH, Hornstein MK, Schiff I,
Neer RM. Parathyroid hormone for the prevention of bone loss
induced by estrogen deficiency. N Engl J Med 1994;331(24):1618-
23.

Sato M, Vahle J, Schmidt A, Westmore M, Smith S, Rowley E, et
al. Abnormal bone architecture and biomechanical properties with

VAT 379 o,las « A 0,50 ol (S pale olKitily o Sy oSty almo


https://tumj.tums.ac.ir/article-1-309-fa.html

[ Downloaded from tumj.tums.ac.ir on 2024-08-15 ]

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

7

—_

72.

73.

near-lifetime treatment of rats
2002;143(9):3230-42.

Leder BZ, Neer RM, Wyland JJ, Lee HW, Burnett-Bowie SM,
Finkelstein JS. Effects of teriparatide treatment and discontinuation
in postmenopausal women and eugonadal men with osteoporosis. J
Clin Endocrinol Metab 2009;94(8):2915-21.

Rosen CJ, Ackert-Bicknell CL, Adamo ML, Shultz KL, Rubin J,
Donahue LR, et al. Congenic mice with low serum IGF-I have
increased body fat, reduced bone mineral density, and an altered
osteoblast differentiation program. Bone 2004;35(5):1046-58.
Whitfield JF, Morley P, Ross V, Isaacs RJ, Rixon RH. Restoration
of severely depleted femoral trabecular bone in ovariectomized rats
by parathyroid hormone-(1-34). Calcif Tissue Int 1995;56(3):227-
31

Whitfield JF, Morley P, Willick GE, Ross V, MacLean S, Barbier
JR, et al. Comparison of the ability of recombinant human
parathyroid hormone, rhPTH-(1-84), and hPTH-(1-31)NH2 to
stimulate femoral trabecular bone growth in ovariectomized rats.
Calcif Tissue Int 1997;60(1):26-9.

Sosa Henriquez M, Diez Perez A. Parathyroid hormone in the
treatment of osteoporosis. Ann Intern Med 2007;24(2):87-97.
Nevitt MC, Chen P, Dore RK, Reginster JY, Kiel DP, Zanchetta
JR, et al. Reduced risk of back pain following teriparatide
treatment: a meta-analysis. Osteoporos Int 2006;17(2):273-80.
Cosman F, Lane NE, Bolognese MA, Zanchetta JR, Garcia-
Hernandez PA, Sees K, et al. Effect of Transdermal Teriparatide
Administration on Bone Mineral Density in Postmenopausal
Women. J Clin Endocrinol Metab 2010;95(1):151-8.

Brixen KT, Christensen PM, Ejersted C, Langdahl BL. Teriparatide
(biosynthetic human parathyroid hormone 1-34): a new paradigm
in the treatment of osteoporosis. Basic Clin Pharmacol Toxicol
2004;94(6):260-70.

Fraher LJ, Klein K, Marier KR, Freeman D, Hendy GN, Goltzman
D, et al. Comparison of the pharmacokinetics of parenteral
parathyroid hormone-(1-34) [PTH-(1-34)] and PTH-related
peptide-(1-34) in healthy young humans. J Clin Endocrinol Metab
1995;80(1):60-4.

Horwitz MJ, Tedesco MB, Sereika SM, Garcia-Ocana A, Bisello
A, Hollis BW, et al. Safety and tolerability of subcutaneous
PTHrP(1-36) in healthy human volunteers: a dose escalation study.
Osteoporos Int 2006;17(2):225-30.

Lindsay R, Nieves J, Henneman E, Shen V, Cosman F.
Subcutaneous administration of the amino-terminal fragment of
human parathyroid hormone-(1-34): kinetics and biochemical
response in estrogenized osteoporotic patients. J Clin Endocrinol
Metab 1993;77(6):1535-9.

Rosen CJ, Bilezikian JP. Anabolic therapy for osteoporosis. J Clin
Endocrinol Metab 2001;86(3):957-64.

Dempster DW, Cosman F, Parisien M, Shen V, Lindsay R.
Anabolic actions of parathyroid hormone on bone. Endocr Rev
1993;14(6):690-709.

Strewler GJ. The physiology of parathyroid hormone-related
protein. N Engl J Med 2000;342(3):177-85.

with PTH. Endocrinology

. Stewart AF, Cain RL, Burr DB, Turner CH, Hock JM. Six month

daily administration of PTH and PTHrP peptides to adult
ovariectomized rats markedly enhances bone mass and
biomechanics: a comparison of human PTH(1-34), PTHrP(1-36)
and SDZ-PTH-893. J Bone Miner Res 2000;15:1517-25.

Plotkin H, Gundberg C, Mitnick M, Stewart AF. Dissociation of
bone formation from resorption during 2-week treatment with
human parathyroid hormone-related peptide-(1-36) in humans:
potential as an anabolic therapy for osteoporosis. J Clin Endocrinol
Metab 1998;83(8):2786-91.

Henry JG, Mitnick MA, Dann PR, Stewart AF. Parathyroid
hormone-related protein(1-36) is Dbiologically active when
administered subcutaneously to humans. J Clin Endocrinol Metab
1997;82:900-6.

VAT 3709 o)las s PA 0y90 (s Ky sl olSiils o iy 0aSCiils aloeo

74.

75.

76.

77.

78.

79.

80.

8

—

82.

83.

84.

85.

86.

87.

88.

89.

90.

9

—_

92.

Larijani B. et al.

Winer KK, Ko CW, Reynolds JC, Dowdy K, Keil M, Peterson D,
et al. Long-term treatment of hypoparathyroidism: a randomized
controlled study comparing parathyroid hormone-(1-34) versus
calcitriol and calcium. J Clin Endocrinol Metab 2003;88(9):4214-
20.

Hodsman AB, Papaioannou A, Ann C, Writing Group on the
Systematic Review of Parathyroid Hormone for the Treatment of
Osteoporosis. Clinical practice guidelines for the use of parathyroid
hormone in the treatment of osteoporosis. CMAJ 2006;175(1):48.
McClung MR, Geusens P, Miller PD, Zippel H, Bensen WG, Roux
C, et al. Effect of risedronate on hip fracture risk in elderly women.
N Engl J Med 2001;344:333-40.

American College of Rheumatology Ad Hoc Committee on
Glucocorticoid-Induced Osteoporosis. Recommendations for the
prevention and treatment of glucocorticoid-induced osteoporosis:
2001 update. Arthritis Rheum 2001;44:1496.

Vahle JL, Sato M, Long GG, Young JK, Francis PC, Engelhardt
JA, et al. Skeletal changes in rats given daily subcutaneous
injections of recombinant human parathyroid hormone (1-34) for
two years and relevance to human
safety. Toxicol Pathol 2002;30:312-21.

Betancourt M, Wirfel KL, Raymond AK, Yasko AW, Lee J,
Vassilopoulou-Sellin R. Osteosarcoma of bone in a patient with
primary hyperparathyroidism: a case report. J Bone Miner Res
2003;18:163-6.

Kakaria PJ, Nashel DJ, Nylen ES. Debilitating muscle cramps after
teriparatide therapy. Ann Intern Med 2005;142:310.

. Benson CT, Voelker JR. Teriparatide has no effect on the calcium-

mediated pharmacodynamics of digoxin. Clin Pharmacol Ther
2003;73:87-94.

Genant HK, Halse J, Briney WG, Xie L, Glass EV, Krege JH. The
effects of teriparatide on the incidence of back pain in
postmenopausal women with osteoporosis. Curr Med Res Opin
2005;21:1027-34.

Forteo approved for osteoporosis treatment. FDA Consum
2003;37:4.

Wada S, Fukawa T, Kamiya S. Parathyroid and bone. Evidence and
perspective of parathyroid therapy for patients with osteoporosis.
Clin Calcium 2007;17(12):1888-94.

Rubin MR, Bilezikian JP. The potential of parathyroid hormone as
a therapy for osteoporosis. Int J Fertii Womens Med
2002;47(3):103-15.

Kroll MH. Parathyroid hormone temporal effects on bone
formation and resorption. Bull Math Biol 2000;62(1):163-88.
Compston JE. Skeletal actions of intermittent parathyroid hormone:
Effects on bone remodelling and structure. Bone 2007;40(6):1447-
52.

Liu H, Michaud K, Nayak S, Karpf DB, Owens DK, Garber AM.
The cost-effectiveness of therapy with teriparatide and alendronate
in women with severe osteoporosis. Arch Intern Med
2006;166:1209-17.

Cosman F, Wermers RA, Recknor C, Mauck KF, Xie L, Glass EV,
et al. Effects of teriparatide in postmenopausal women with
osteoporosis on prior alendronate or raloxifene: differences
between stopping and continuing the antiresorptive agent. J Clin
Endocrinol Metab 2009;94(10):3772-80.

Black DM, Bilezikian JP, Ensrud KE, Greenspan SL, Palermo L,
Hue T, et al. One year of alendronate after one year of parathyroid
hormone (1-84) for osteoporosis. N Engl J Med 2005;353(6):555-
65.

. Vestergaard P, Jorgensen NR, Mosekilde L, Schwarz P. Effects of

parathyroid hormone alone or in combination with antiresorptive
therapy on bone mineral density and fracture risk: a meta-analysis.
Osteoporos Int 2007;18(1):45-57.

Cheng Z, Yao W, Zimmermann EA, Busse C, Ritchie RO, Lane
NE. Prolonged Treatments with Anti-Resorptive Agents and PTH
Have Different Effects on Bone Strength and the Degree of


https://tumj.tums.ac.ir/article-1-309-fa.html

[ Downloaded from tumj.tums.ac.ir on 2024-08-15 ]

Recombinant parathormone and osteoporosis 0F

Mineralization in Old Estrogen Deficient Osteoporotic Rats. J
Bone Miner Res 2009:1-43.

93. Pierroz DD, Bouxsein ML, Rizzoli R, Ferrari SL. Combined
treatment with a a-blocker and intermittent PTH improves bone
mass and microarchitecture in ovariectomized mice. Bone
2006;39(2):260-7.

94. Deal C, Omizo M, Schwartz EN, Eriksen EF, Cantor P, Wang J, et
al. Combination teriparatide and raloxifene therapy for
postmenopausal osteoporosis: results from a 6-month double-blind
placebo-controlled trial. J Bone Miner Res 2005;20(11):1905-11.

95. Ettinger B, San Martin JA, Crans GG, Pavo I. Differential effects
of teriparatide after treatment with ralozifene or alendronate. J
Bone Miner Res 2004;19:745-51.

96. Cosman F, Lindsay R. Therapeutic potential of parathyroid
hormone. Curr Osteoporos Rep 2004;2(1):5-11.

97. Kaji H, Sugimoto T. Treatment of osteoporosis with parathyroid
hormone: evidence and perspective. Clin Calcium 2005;15(4):611-
5.

98. Gasser JA, Ingold P, Venturiere A, Green JR. Chronic
subcutaneous, but not single intravenous dosing of rats with
bisphosphonates results in reduced bone anabolic response to
PTH. J Bone Miner Res 2006;21(Suppl 1):S113.

99. Cosman F, Nieves J, Woelfert L, Shen V, Lindsay R. Alendronate
does not block the anabolic effect of PTH in postmenopausal
osteoporotic women. J Bone Miner Res 1998;13(6):1051-5.

100.Cosman F, Nieves JW, Luckey MM, Zion M, Woelfert L, Lindsay
R. Daily versus cyclic PTH combined with alendronate versus
alendronate alone for treatment of osteoporosis (Abstract). J Bone
Miner Res 2003;18(Suppl 2):S32.

101.Iwaniec U, Mosekilde L, Mitova-Caneva N, Thomsen J, Wronski
T. Sequential treatment with basic fibroblast growth factor and
PTH is more efficacious than treatment with PTH alone for
increasing vertebral bone mass and strength in osteopenic
ovariectomized rats. Endocrinology 2002;143(7):2515-26.

102.Lindsay R, Scheele WH, Clancy AD, Mitlak BH. Incident
vertebral fractures during an 18-month observation period

following discontinuation of LY333334 [recombinant human
parathyroid hormone (1-34), thPTH (1-34)] use in postmenopausal
women with osteoporosis (Abstract). J Bone Miner Res
2001;16(Suppl 1):1105.

103.Mosekilde L, Danielsen CC, Gasser J. The effect on vertebral bone
mass and strength of long term treatment with antiresorptive
agents (estrogen and calcitonin), human parathyroid hormone (1-
38), and combination therapy, assessed in aged ovariectomized
rats. Endocrinology 1994;134(5):2126-34.

104.Cheng PT, Chan C, Muller K. Cyclical treatment of osteopenic
ovariectomized adult rats with PTH (1-34) and pamidronate. J
Bone Miner Res 1995;10(1):119-26.

105.Delmas PD, Vergnaud P, Arlot ME, Pastoureau P, Meunier PJ,
Nilssen MHL. The anabolic effect of human PTH (1-34) on bone
formation is blunted when bone resorption is inhibited by the
bisphosphonate tiludronate-is activated resorption a prerequisite
for the in vivo effect of PTH on formation in a remodelling
system? Bone 1995;16(6):603-10.

106.Koster J, Hackeng W, Mulder H. Diminished effect of etidronate
in vitamin D deficient osteopenic postmenopausal women. Eur J
Clin Pharmacol 1996;51(2):145-7.

107.Lips P, Chapuy MC, Dawson-Hughes B, Pols HA, Holick MF. An
international comparison of serum 25-hydroxyvitamin D
measurements. Osteoporos Int 1999;9(5):394-7.

108.Kurland ES, Heller SL, Cosman F, Diamond B, Lindsay R,
Bilezikian JP. The post-PTH experience in men with idiopathic
osteoporosis: bisphosphonates versus non-pharmacologic therapy
(Abstract). J Bone Miner Res 2001;16(Suppl 1):F363.

109.Finkelstein JS, Wyland JJ, Leder BZ, Burnett-Bowie SM, Lee H,
Jiippner H, et al. Effects of teriparatide retreatment in osteoporotic
men and women. J Clin Endocrinol Metab 2009;94(7):2495-501.

110.Eastell R, Nickelsen T, Marin F, Barker C, Hadji P, Farrerons J, et
al. Sequential treatment of severe postmenopausal osteoporosis
after teriparatide: final results of the randomized, controlled
European Study of Forstco (EUROFORS). J Bone Miner Res
2009;24(4):726-36.

VAT 379 o,las « A 0,50 ol (S pale olKitily o Sy oSty almo


https://tumj.tums.ac.ir/article-1-309-fa.html

[ Downloaded from tumj.tums.ac.ir on 2024-08-15 ]

Tehran University Medical Journal; Vol. 68, No. 9, Dec 2010: 497-507

Recombinant parathormone and osteoporosis: a review article

Bagher Larijani MD."
Ashraf Alimadadi MD.

Endocrinology and Metabolism
Research Center, Tehran University
of Medical Sciences, Tehran, Iran.

*
Corresponding author: Endocrine and

Metabolism Research Institute, Shriati

Hospital, Jalal-e-Al-e-Ahmad Highway,

Tehran, Iran.

Tel: +98-21-88220037

email: emrc@tums.ac.ir

Received: August 02,2010 Accepted: September 06, 2010
Abstract

Osteoporosis is a condition characterized with reduced bone density and destruction of
the bone structure. The ideal treatment aims to reduce the risk of fracture while
improving the density and structure of the bone. Parathormone (PTH) and its main
analogue triparatide (rhPTH [1-34]) is a new class of anabolic medications which
accelerates the healing process in the fractured bone through improving bone formation
and therefore is used for treating severe osteoporosis. The present review article was
designed to report the history, different types, anabolic and catabolic effects,
complications, indications and contraindications of the hormone.

Keywords: Human recombinant parathyroid hormone, osteoporosis, parathyroid
hormone, bone mass, treatment.
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