1o=10 N X Cuagsd o) oslad 9 090 (logs (Sidp posle olStil o St s 0uSitily dao

Wl Jb (159515 55 (Slosiu] dimndld 2 iy (19092 329205 OS]

VANV oy ol ITAR/Y AL e 3L s s

LEELEN

S e cpl ol Kl o Pl BU ol s Sl s AS; Osesen S il 5 4e)
e Sy s e Sl (.JL.J éb DS A s edsd 1S Ll ps Sl andls 1y Al O e se
IS 5 mlasl o8 o3 4 a8 5 Lud bl i 5 a5l Wl sl el dede 580 Y
wpedls L35 355 el aw e sl dladle s U RS 65 S 5 Ads O Shlesl 058 kS s
@l o585 Loolan 18 50ly dbewsa il 5ol 5 s Ly (VU 53 ) 55 55l 5L leol S
oo sl 5 3 il Al e plonil i o iy agg o Se3ll s (5 S sIl e Dl Bl 5 s e S
S sl et Ay 5B e e Sl b gt claadl ke an Jol B L LSy D5 5 Sl A
Sl andls (Pr/00) 3L Bl (ol e [sbar iy Dyespp 5 3l A leslagsS s (IGF-D)
i Sle ab 3 L Salil ol bl el Jal3l 0l ol 5o gl e s des L3 b3l o5 8 s
bl s 8 aen p s A e o P<e/r0) 5ls QLS (gyls sme gl IS 0 5S4 S O Ol il
Loy Ogosph i pSammy A ks ails I e e L3 s el Al S andls Ol sl
ot bl S Caals Cews s e (AL 58 S 53 IS 58 Ol il Bias) Gl sl 4l
b dde Ll oo 558 5 oS S or slenty aalllae () GLBLTOLIL 5 558 5 53 A Dsepsn Lawy

.,L.::béb (JL.JQLMJUAJ,\.\Z)Qf)}A A),_ASLJLQ}}S“J: Ozl 5 A Oy I3l ey Gl

B (S el andls AGFT (Al O30 50 i sblS” lalS”

Ll "s (Antiaging) & 5l ExS sk @lp Ay Oses

' Bl 6ol e daea
) Z.
Sos e SOl
v Al e .
So& e Ol ¢ Sl e 5
¥ 5 5
b Lo e e Lo e

(Sl 0l o Aoy pale 0y )
Ol g Ol ol
oS> e o 5 3t Solinioed ;S 0 =T
() s Syl I Kipy o sle
Ol Ol
i pale oS o plidinl 00 ST
o pale 2 (oDl ST oSS o Sl
Ol s el
0l (el 30 Clgs 05,5 —F
Ol O Ol s ol (Kl
*

IS (g5 oK (O 5 1 e 0 ki

(AL psle 05,5 (S yels
+Q)Y=F 00V ;4 IANEAR AR LY

email: soroori@ut.ac.ir

doudo

S Sl (ol 5 ol Ol il mls ey Slides
S Sl e i g 50 S eslind b alaiy s 55
Sl a3 pd e enls T A Osessp S 4 &S
Looll 5o wdy Ogeyen TS SeeS Oloys sylee 53 &S ol
Rl il 035 353 o 0des JKas ST 534S Do b 5 Sllp
PN il e ol Sl 5 sl Sl il Sl
L imls 5 etid 28 Sldlae plnil (Slidow cnl 5l (ks

YT
’ .,U\uJS w};

Sl adls Al ey S e
Oso58 35S s Olhley 5 &S Conl iy & by e 2l
s s Gilie il oS ol skd plnil JKes ST L 5 s,

ol JSA Sldlas L}:}J JJLS rJ& C,J.G‘U 'b\jsgfd Sl

S Sl Ghis b S 5 S (Growth Hormone) Ly (50 58
23 30 5 My ol Jses 5 asd e w3 sl S pes
3 ks Gk Sl s Sl A Osensa Lol Ok
Insulin-like  J sdl ad Ay oS Wy Wl Lau i e
Jlsl (GF-II 5 IGF-I) 33 5 S 5 Growth Factor (IGF)
Glsltle o, Lo 55 A Ogeysm Ol Jials 7T
53 1y slesliG s ool 3 Rudman ™ syls (5 e il L S
PA=AY Olajn 51 GENY) (S S 05 8 03 iy Ues e 5l ealic
o35 LAl Ol el Rl el S al sl i 1S Al
Ceils 3 G pathe G ey Culbhs CES5L (o

Sl eslizal gl o5l Olma Eoly i sl T g Sl g

P9 sy ) oylacs e £ 0,90 o5t S pale oSl o 55 ouSCals aloea



W OolSet 5 a5 slal incs sans

SPSS 16 (SPSS Inc., i3l 5 5l esbizul b (s)lel LT s S
Gl 5 ke gt Laesls L2 gl=! Chicago, IL USA)
ey L Ol P<o/00 (gl pne rlan b S0l sla 550 Slons
Lo bl U1 S aesls 03 dlos 5 (eSS s
33 o ils e pine S0le Al gl 5 S glags 1 Sesll

A oslizal tlesl al o 2 sk 53058

Lyaasls
IS 5 bl Glaes S ol ne sl 0 03 Lk )
s 38 S s sl g8 53 0 o IGFT LS ey
055 53 IGF-T J5 Sl (ols sme slis o b A3, 050,50
Sl ime sbas iy Osassh i g0 3l e atia 53 Jhles]
O3 s ) Jd (P /00) 3l (il J 28 05 8 4y o
win 3 5l A 2p YYVEOING/L O35 g e IGF-D cble ws,
OLES Sill XY ssus oSty TVes¥ng/l 4 e chle
YVYEATRE/L ) 53 J 28 o S 55 O g IGFT e s
OLES a8 Aoy YVYEN oY/l @ o o Clale azin 93 51 day 5 3
53 Sl andls il 05 S cpl S IGFT 5 nalS ods
Ol Ol il 5 o) litad @ odd (g Sl (aTsieled
Oy Ol ol it oy 3 g glpsrad adisls Lliesl ol 53!
(P<e/00) sls OLE (gols sme sl g bl ki S xS 65 S L
el bl & ead 8ol el T Gl anils
(GH g2 5l oy atan an) pgo (>0 530005 Ol ol
St =l o Al ol sl Sandatindl Al gl

(Y Ji.:) LS ey axdls 158

Ol el LS 5 (Step Wedge) (slaly o8 o5 5 )5 V- IS

TG 9050 ) o )lacs e £9 0,00 45 lhgd S pole olCiils o 5 odCitil aloee

.. s IR P IR TR
RSy O 5t Ol )y dey e Sl T L

AL adls Jlosa g5 slaad LB b el

=53 A9

5 mb o O oKl Saels 2aS2ils 3 o 20 andllas oyl
Al Jl 58 ke 555 e Yo L sl WM Ol
5 ol 2bes 058 53w L a8 5 S 15 eslinal 55
sy odle g 5 e IS oS a0 dd s J 1S
5 i LSl 5 s adllas Jyb las s Lo S 5 ouls
AL NS s 53 55 5 e

SOl il 5 BIS sl Sl 5 o Sl eslizal LS gl
Sl SIS 318 sty a2 8 5 ol ol e O 5 534
VO lyls @Mﬂ (Step Wedge) (slaly oS G s g Sl
ol 53 el /TOMM sles Al s OBl &S el
Lo eals 13 Ol 4 Cand 26 Cumige 53 S 5ol
osbiagy iy Osaysn s ST Sl Ae wia 55 5 J3 () S2)
053 Sl gad S plamil (68055 cpp IGFT LU (g 805100
Bl b O paw s Bl Sk Bl e 5 ) ¥ OC
p e IGFT (g ;So3ll s G =V °C 53 53 (6 ,Se sl
Immunoradiometric Assay — olsisaslsisly 3o lws O
IRMA IGF-I kit (Immunotech, Marseille, .S lw g 5 (IRMA)
Shoeseesmgkg $liss s bl e S As ¢l France)
(Norditropin; Novo Nordisk A/S, Ll elio Ls) Ose)a
by 39, 40 Sdeas ey 5 5ok 3l Bagsvard, Denmark)
o A bl UG Sas aw o LS, Opeose mS LS
bods e o s b Ol ol b IR slaes S
ok S5 saol gl 31 (al> T fae 03) s 4w Jol g
Sleks 5 ol i cos LS ol ad 4y SIS sl o5l
Sk al Sl 5l ey Sl eslizad b 5 s A LS
sl 53 el andls 5 ag Jbhses oS LS sl
Sle 5 SaS sl oS andls b by 5 olesl 5 ol
B s el sled dd acales oS Oy goa 5 anslie Imagel

D3 absol s, 5 oS YooV Excel )lp\@;’ 33 rl>' slaesls



s b 25558 50 (Flsaien] el s ak) G pe 38 s L Y

175 .
17 | 188
1.65 18
1 2 3 4 5 1 2

— 215

i 2 3
1 1

j 2 208

S 1 —4—PEH-T g 3
B £y
* 185 PEH-C o

3 e 3 s

—+—MSH-T -__"/‘—"—_‘ ——DEH- T
DEH-C

MSH - C

Sty ils
"

n 235 * 225 1855
5
22 3
2s 185
a P &
1.845
§ 225 ] 21 3
5 \/ ——PEF-T 5 205 -~ —4—MSF-T 5 184 ~+—DEF-T
* e *
u 22 PEF-C w2 7 MSF - C by DEF-C
-B V.lj 7\) 1.835
215 188
- 183
21 185 1825
1 2 3 4 5 1 2 a4 5 1 2 3 a 5

() 0 ol 8l 5 () 01 Gloe i () 05 VL 5300 () 53 Ll el () 53k ile ikt () 53L VL 53 ) e o) b )5 @mdls Ol puis (Y- IS5

Golowr 555 2 e 3 A3 O30 58 45 A e3ls OLES (S planl
5 ebwdisn s (oS ol jallas L (Critical illness) )
Sl ey b TS e sl 0Ll s alie gsae o jalks
S o Sl SFls Jde 2SS ey o ey g
53 IGFT o Slale 21531 3L L 0Ll 55 A3y D050
e b i sS  os Sl Ad) Osepem oS sl OlaS 2l 0 S
Ol Ol gl i s dadd azdls Ol ois Jb ) Ul on g
Lo =Y JK2) sls OLis J S 05 S L (P<2/40) (515 game ids]
Sl 5l bl edalie andls il 0 aca 4k s 4l
GloslIG 5 ol 3 Rudman (Y JS2) 558 Sls ssn s (g 5L]
Olsyo 51 GENY) (Sor 8 05,8 530 sanpe Sl eslizal 5o |,
5 Carer opl Sl 1 gl ks slls &S Al #Y-AN
Ok S Rl Jola SISl sls I3 L35 A5 O g8
Srain Bl g G Calbes SIS L (o 005 A
Ol andls Jo (AVE) Ad slis (5,08 (slae g andls 3
5 Ghiron "5l Ol ek Ol oYL Cand 5 sl
(ol a2l 0L 3 Al se) 98 3 25 Lsls 0L Holloway
oS glaadlan 5 T das e il 1 gl e sls SOLES
Sis gl My Opessr s A el sy esle glal e 3
P33 Rl s 5 O gladlgaal 3 1) Slpsaal A5 aia
SOl gaal fly 3 Ssls AL edalie (6 o e O g 53
s (s |Si5 (Cortical) JIS 558 Ol gsnal 31 sl a8) il

el s yaseie F L ls sas DL

&

ol A5 Open ol 50 5 sl ole a SIS Sl asdlas
Sy s e 0L Wl B8 s b 5 Ol leol gl axls
Olmnal 5 Ay Ogayn DI ) 8l g 0528 5 sbas (Rat)
Dl ol oled 53 Ly 5 Ll el 48,513 ealizad 550 (L
s el oo S Olgmad Jsb i, iolpbl el Al Ogeem
B by s e aiy e S G S5 53 A Slio
Ay Bl s e b Olsanl o Ad; Oep 50 IS sdel sy
e Gl Slds 5 8 S L Bl s s s ok

LS Gl el oy s iy Osanpn Sl eslinad 52
53 S Lol ol sl sl ol o, YU s Ol
Ol S 558 2 Tl skt sdalie Sl aadls
Loalie 5o 5 ool Koy Sl gl slilul a&aLT
ook S Vel Sy ol 4 LSS sl 08w
Ly O b dlasl gl ool bled B8 5 A, D050
Szt iy Opapsm O3 fse 5 | Blesls 0LE s 51 Sl
ol Invivo s Invitro js 58 =l gbdshe Ll

WYY L .
RGOV IS AP B

ol sl Ol g (9oL calld ol

vt T I L -
et lesls Ol 558 5 5 Ol 53 A, Oge, 88 b s

b Bae B Sl sl Gl Je Dlpen 5SS
Yoo¥ Jle jo &5 ades s O m.;_,.ida oslazal (glos 28

P9 sy ) oylacs e £ 0,90 o5t S pale oSl o 55 ouSCals aloea



\Y Ahrari Khafi M.S. et al.

G oalie Sl SSdses 5 Sake (gl ol
Olyea 1y (oS o aalllas ol sy e o> 0Ll s JKes ST
oLl 5> J&as ST 0less sz sl il b Slam Jle S
Sl K Olgen S5 e aallie s s slety
Vil odd sl bl Ol 1S5 Gl AL Sl
ks> GH =i 5 35008 5lrs Wl 31 5o Jlsal il lals
aedls 5l Rl Eel GH s Lol o3 5 358 s
o5 35S s Wlsl il s oS (laalllas TV s g e Sl
G Ghll Eel l GH e sl 518 s el GH
3355 Sl o3g i ede b Al a3 5 Sl
e 5 Mg Ralalele YA 1 ey GH 35 g3 el o5 o
—02) 5 s Jde S pl by LS el ey Gl sl O
S 5,55 anlllan 5s s slgd Ol GH 3 gl (Ll 3l
Cda Sdets GH 33 g5 A3 plol GH e 53 5008 s 3131 s
sl a8 Jsl Jle 3 ol Ol (5L 4w S S Jle
sle #0350 B Ol gl andls plte 153 Of Jlisa sl
) Sl Sl b Sl andls Oale ol e
55 (an a5l de) (6 e sl p g3 al o 53 g Il anlllas
S O Ol 2ol 5 ol e el (6 S eIl s eled
Shu Sl 05 ol ol pled s s saslie el als
gl 03 SIAGH s5ls OIGH(Y JSE) Al edosiandls )5l
Ol S Do Sl Ll il o3 Sl bt b Il
0355 pacdd LB S50l hds allasiods ap S L
Ll e S5 a8 uS e slgdnadlas ol claasl .ol
53 Ol s, Osassa LA e Gl e Olsea
S s Al Wl O3Sy GH w5 35S (JKas ST
5 i) Oz Foml 5 YL slasss b i Sldlas adl sy

ol G50 S S e gl 5 Vb s glae, s

References

1. Ohlsson C, Bengtsson BA, Isaksson OGP, Andreassen TT,
Slootweg MC. Growth Hormone and Bone. Endocr Rev
1998;19(1):55-79.

2. Morselli L, Manetti L, Cosci C, Sardella C, Bogazzi F, Faldini C, et
al. Bone and joint alterations in acromegaly. J Orthopaed Traumatol
2006;7(4):169-175.

TG 9050 ) o )lacs e £9 0,00 45 lhgd S pole olCiils o 5 odCitil aloee

JKis (Trabecular) NSOl 5 Ol sl 51 Clel 45) o g0 O 5w
A3 S el Slalls 4l iy D)8 g 4D 3 (o
S das e 0l Slides S el sld 318 e,
el e IS, S Ol $55 p Bdes Ad) Oses58 352
I, 58 Olgseal 53 Bdas Ly Osoy9n Jl 50 ol aalllas s
il Oy Oyl Cdd 55 (gl sme sbay andls A sl
JSas J, 58 Ol Sl sdas sba Ol ppal s 5 2l
5 Okl 5 s ouls cl (Sen S e Sl cl s
DLl 3 s plonil Solliing &S ol ol Aas e 5 15 Sl
BN (o3 p Glasls 5 e odd 1S LS bay
o 3 Al e o By L Sl e i (Slude
oS A IGFT guis [ Jle [ ibay L8 Gl lidss
b G e 1 GHL s (S il s s
55 Slades iges g Slme Wl Ol 53 Wl Oy 58 552 Joer
L Sl e Ay Osenpn J&es ST s Bl e 35 3550
A O Gl ol Dlllas syl e mE S b
Ll eKlos S s p JKos ST Sl Olles L3 Sl axeils
ki SIS Al GRIBH L Al 5 ey Lalla ml
534S oy S slgiy Sldlas ST JS b w4 Wl el
wedls bl il o il IS, 58 Ol psal axdls JKas ST
e ol aallas 43 Sl LTS e ek LY Ol g
Lo, Ogey 9 (Exogenous) > b5 5smd Ady Osepsa il
B nl el OF el Jotls i 5 2ol 3l JSas ST 3 5 o
ol 1y syls cillas ol adllas glaasl Lo (gsgd> U
Cid s A sdalie Ol Olpiial Cid Ly 3 anadls Sls s
Ll e LS5 IS8 Ol Sl edes [ sbas 5 0l
Oseysn 45 (Transgenic) asl O3 Jlsl sls is8 = 5 Costa

b oS = ol 53 oS sl g8 LS e M S8 s,

3. Rudman D. Growth hormone, body composition, and aging. J Am
Geriatr Soc 1985;33(11):800-7.

4. Meites J. Neuroendocrine biomarkers of aging in the rat. Exp
Gerontol 1988;23(4-5):349-58.

5. Rudman D, Feller AG, Nagraj HS, Gergans GA, Lalitha PY,
Goldberg AF, et al. N Engl J Med 1990;323(1):1-6.



10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

The effects of growth hormone on bone density in healthy adult rabbits \Y

Borst SE, Lowenthal DT. Role of IGF-I in muscular atrophy of
aging. Endocrine 1997;7(1):61-3.

Liu H, Bravata DM, Olkin I, Nayak S, Roberts B, Garber AM, et
al. Systematic review: the safety and efficacy of growth hormone in
the healthy elderly. Ann Intern Med 2007;146(2):104-15.

Papadakis MA, Grady D, Black D, Tierney MJ, Gooding GA,
Schambelan M, et al. Growth hormone replacement in healthy
older men improves body composition but not functional ability.
Ann Intern Med 1996;124(8):708-16.

Robert MB, Sharon CC, Jacqueline W. A Randomized, double-
blind, placebo-controlled study of growth hormone in the treatment
of Fibromyalgia 11 Supported in part by a research grant from
Genentech, Inc., San Francisco. Am J Med 1998;104(3):227-31.
Chapurlat RD, Delmas PD. Bone and hormones. Effects of growth
hormone on bone tissue in adults. Presse Med 1999;28(10):559-62.
Bengtsson BA, Johannsson G. The use of growth hormone in
adults: a review of the last 10 years, the present and a perspective
for the future. Growth Horm IGF Res 1998;8 Suppl B:27-35.

Faust M, Strasburger CJ. Growth hormone therapy in adults.
Attempt to assess a decade of use. Internist (Berl) 2008;49(5):527-
8, 530-2, 534 passim.

Giardino R, Torricelli P, Giavaresi G, Fini M, Aldini NN, Ruggeri
G, et al. Histomorphometric bone modifications induced by growth
hormone treatment in a rabbit model of short bowel syndrome.
Biomed Pharmacother 2004;58(2):116-22.

Kimmel DB. Quantitative histologic changes in the proximal tibial
growth cartilage of aged female rats. Cells Materials 1991;(Suppl
1):11-8.

Baron R, Tross R, Vignery A. Evidence of sequential remodeling in
rat trabecular bone: morphology, dynamic histomorphometry, and
changes during skeletal maturation. Anat Rec 1984;208(1):137-45.
Erben RG. Trabecular and endocortical bone surfaces in the rat:
modeling or remodeling? Anat Rec 1996;246(1):39-46.

Banu MJ, Orhii PB, Wang L, Kalu DN. Separate and combined
effects of growth hormone and parathyroid hormone on_cortical
bone osteopenia in ovariectomized aged rats. Aging (Milano)
2001;13(4):282-92.

Ortoft G, Oxlund H, Andreassen TT. Administration of a
glucocorticoid with depot effect counteracts the stimulating effect
of growth hormone on cancellous and cortical bone of the vertebral
body in rats. Calcif Tissue Int 1998;63(1):14-21.

Verhaeghe J, van Bree R, Van Herck E, Thomas H, Skottner A,
Dequeker J, et al. Effects of recombinant human growth hormone
and insulin-like growth factor-I, with or without 17 beta-estradiol,
on bone and mineral homeostasis of aged ovariectomized rats. J
Bone Miner Res 1996;11(11):1723-35.

Bosze Z, Hiripi L, Carnwath JW, Niemann H. The transgenic rabbit
as model for human diseases and as a source of biologically active
recombinant proteins. Transgenic Res 2003;12(5):541-53.

Spencer SA, Hammonds RG, Henzel WJ, Rodriguez H, Waters MJ,
Wood WI. Rabbit liver growth  hormone receptor and serum
binding protein. Purification, characterization, and sequence. J Bio/
Chem 1988;263(16):7862-7.

Ehrnberg A, Brosjo O, Léftman P, Nilsson O, Stromberg L.
Enhancement of bone formation in rabbits by recombinant human
growth hormone. Acta Orthop Scand 1993;64(5):562-6.

Costa C, Solanes G, Visa J, Bosch F. Transgenic rabbits
overexpressing growth hormone develop acromegaly and diabetes
mellitus. FASEB J 1998;12(14):1455-60.

Weekers F, Van Herck E, Coopmans W, Michalaki M, Bowers CY,
Veldhuis JD, et al. A novel in vivo rabbit model of hypercatabolic

25.

26.

27.

28.

29.

30.

3

—a

32.

33.

34.

35.

36.

37.

critical illness reveals a biphasic neuroendocrine stress response.
Endocrinology 2002;143(3):764-74.

Stypmann J, Engelen MA, Breithardt AK, Milberg P, Rothenburger
M, Breithardt OA, et al. Doppler echocardiography and tissue
Doppler imaging in the healthy rabbit: differences of cardiac
function during awake and anaesthetised examination. /nt J Cardiol
2007;115(2):164-70.

Ghiron LJ, Thompson JL, Holloway L, Hintz RL, Butterfield GE,
Hoffman AR, et al. Effects of recombinant insulin-like growth
factor-I and growth hormone on bone turnover in elderly women. J
Bone Miner Res 1995;10(12):1844-52.

Holloway L, Butterfield G, Hintz RL, Gesundheit N, Marcus R.
Effects of recombinant human growth hormone on metabolic
indices, body composition, and bone turnover in healthy elderly
women. J Clin Endocrinol Metab 1994;79(2):470-9.

Sass DA, Jerome CP, Bowman AR, Bennett-Cain A, Ginn TA,
LeRoith D, et al. Short-term effects of growth hormone and insulin-
like growth factor I on cancellous bone in rhesus macaque
monkeys. J Clin Endocrinol Metab 1997;82(4):1202-9.
Landin-Wilhelmsen K, Wilhelmsen L, Lappas G, Rosén T,
Lindstedt G, Lundberg PA, et al. Serum insulin-like growth factor I
in a random population sample of men and women: relation to age,
sex, smoking habits, coffee consumption and physical activity,
blood pressure and concentrations of plasma lipids, fibrinogen,
parathyroid hormone and osteocalcin. Clin Endocrinol (Oxf)
1994;41(3):351-7.

Kayath MJ, Vieira JG. Osteopenia occurs in a minority of patients
with acromegaly and is predominant in the spine. Osteoporos Int
1997;7(3):226-30.

. Kotzmann H, Bernecker P, Hiibsch P, Pietschmann P, Woloszczuk

W, Svoboda T, et al. Bone mineral density and parameters of bone
metabolism in patients with acromegaly. J Bone Miner Res
1993;8(4):459-65.

Chiodini I, Trischitta V, Carnevale V, Liuzzi A, Scillitani A. Bone
mineral density in acromegaly: does growth hormone excess
protect against osteoporosis? J Endocrinol Invest 2001;24(4):288-
91.

Ezzat S, Melmed S, Endres D, Eyre DR, Singer FR. Biochemical
assessment of bone formation and resorption in acromegaly. J Clin
Endocrinol Metab 1993;76(6):1452-7.

Ho PJ, Fig LM, Barkan AL, Shapiro B. Bone mineral density of the
axial skeleton in acromegaly. J Nucl Med 1992;33(9):1608-12.
Bing-You RG, Denis MC, Rosen CJ. Low bone mineral density in
adults with previous hypothalamic-pituitary tumors: correlations
with serum growth hormone responses to GH-releasing hormone,
insulin-like growth factor I, and IGF binding protein 3. Calcif
Tissue Int 1993;52(3):183-7.

Sugimoto T, Nishiyama K, Kuribayashi F, Chihara K. Serum levels
of insulin-like growth factor (IGF) I, IGF-binding protein (IGFBP)-
2, and IGFBP-3 in osteoporotic patients with and without spinal
fractures. J Bone Miner Res 1997;12(8):1272-9.

Salomon F, Cuneo RC, Hesp R, Sonksen PH. The effects of
treatment with recombinant human growth hormone on body
composition and metabolism in adults with growth hormone
deficiency. N Engl J Med 1989;321(26):1797-803.

38. Wilhelm B, Kann PH. Long-term effects of 7-year growth hormone

substitution on bone metabolism, bone density, and bone quality in
growth  hormone-deficient adults. Med Kilin  (Munich)
2004;99(10):569-77.

P9 yard o) ojlacs s £ 0,90 o5 et S ol olSiily o 55y ouSCails alona



Tehran University Medical Journal; Vol. 69, No. 1, April 2011: 10-15

The effects of growth hormone administration on bone density

Mohamad Saeed Ahrari Khafi
DVM.!

Sarang Soroori DVM., DVSc."”
Manouchehr Nakhjavani PhD.?
Pejman Mortazavi PhD.?

Ali Reza Vajhi DVM., DVSc.'
Ali Reza Bahonar PhD.*

1- Department of Clinical Sciences,
Faculty of Veterinary Medicine,
University of Tehran, Tehran, Iran.
2- Endocrinology and Metabolism
Research Center (EMRC), Vali-Asr
Hospital, Tehran University of
Medical Sciences, Tehran, Iran.

3- Department of Pathology, Islamic
Azad University, Research and
Sciences Branch, Tehran, Iran.

4- Department of Food Hygiene,
Faculty of Veterinary Medicine,
University of Tehran, Tehran, Iran.

*
Corresponding author: Dept. of Clinical

Sciences, Faculty of Veterinary Medicine,

University of Tehran, Postal code:

1419963111, Tehran, Iran.

Tel: +98-21-61117124

email: soroori@ut.ac.ir

in healthy adult rabbits

Received: January 09,2011  Accepted: February 14, 2011

Abstract

Background: The effects of growth hormone (GH) on bone density in healthy adults is
controversial. This study was performed to evaluate the effects of GH administration on
bone density under controlled conditions in healthy-adult rabbits.

Methods: Twenty healthy adult New Zealand white rabbits of both sexes were
included in the study. The rabbits were divided.into two groups. The experiment group
received human GH and the controls placebo for three'months. The density of femur
and humerus were measured at proximal epiphysis, mid shaft and distal epiphysis by
radiography, aluminum step-wedge and appropriate software. Measurements were
performed in five stages, once before and four times after the administration of GH or
placebo, with 3-week intervals.

Results: The mean concentration of serum.insulin-like growth factor I (IGF-I) increased
significantly after GH administration (P<0.05) in the experiment group. Bone density
generally increased in all regions.except the distal epiphysis of femur in the test group,
but significant difference were only seen in the midshaft of femur in comparison to the
controls (P<0.05). In the'second stage, bone density decreased slightly in all regions
except distal epiphysis of femur,but it increased in the next stages.

Conclusion: GH canvincrease bone density (mostly cortical bone) in adult rabbits.
According to the similarities seen between growth hormone effects in rabbit and
humans, this study suggests rabbits as a model for studying GH effects on bone density
in acromegaly, growth hormone deficiency and even in healthy adult humans.

Keywords: Adult, bone density, growth hormone, IGF-I, New Zealand white rabbits.
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