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thIGF-1 % 0B 4 Mt 58 e BRI R .
BRI E BRI mRNA 335 K3 1

BELW MEE MaFE KRR #HEB ETiAk FTAE EZ@WHF

[RE] Bt MEARME hIGF-1 MR EARMM LR ERF R BRPEBEE oRNA
EARSHERE, AARSTEFR . T RPERKZE B R G E LR MM ULEE R hIGF-1 TEiE K
RN FARMETRRE. Ak B2 REHEHRXER B A, Z rhIGF-1 2§ 0 ng/ml, 10 ng/ml,20 ng/ml,
50 ng/ml PR IEHR . MEABRMER RIBLEH B R, MTT % R EP R (ALP) . B 15 X (OCN)
T 52 40 3% B F0 434k, RT-PCR 52 hIGF-1 MG AKR SR E SRV RRAEEE mRNA XX E
W, HR BN T d AR, 30 d T RS, hIGF-1 A2 # M & 4 A A AL ALP 1
OGN B 433  E#BEP R FEPERGERMNRSE, UESFRPRREWE, 7 hIGF-1 5 10
ng/ml B EFBA B . &8 hiIGF-1 A E#ARBA T AR HE S, RERAPE . ERFPEREER
mRNA f %35, B R % uRNA HAXEE, IGF-1 TRESEYWEAFR . ARAPERAT A YRS
W BEARAN e ESER, ATOBR & RERLE.

[@iA) WBHH; rhiIGF-1; HA; Hk; BEFE; SEPEK

Effect of rhIGF-1 on the proliferation and differentiation and OPG, RANKL gene expression in rat os-
teoblast  SHI Yigang , TAO Tianzun , TAO Shuging , et al. The Second Affiliated Hospital of Harbin Medical Uni-
versity , Harbin 150086, China

[Abstract] Objective To assess the effect of rhIGF-1 on the proliferation and differentiation and OPG,
RANKL gene expression in rat ostecblast, investigate the mechanism of OPG,RANKL in osteoporosis. ~ Methods
The second generation of rats osteoblast were cultured in medium with different concentrations of rhIGF-1. Cell pro-
liferation was detected by optical microscope and MTT method, differentiation was determined by measuring alka-
line phosphatase (ALP) activity and osteocalcin secretion. OPG and RANKL gene expression were quantified by
RT-PCR. Results rhIGF-1 in low dose ( P < 0.05) obviously increased osteoblast proliferation and differentia-
tion and the gene espression of OPG and RANKL, especially in the gene expression of OPG ( P < 0.05) . Conclu-
sion rhIGF-1 stimulated osteoblast proliferation and defferentiation especially in low dose, so as in the gene
espression of OPG and RANKL. It increased more the gene expression of OPG than that of RANKL. rhIGF-1 regu-
lated the balance between osteoblast and osteoclast by affecting the gene expression of OPG and RANKL, it is pos-
sibly the protecting and treatment mechanism of osteoporosis.
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AR B 4 Bl (Obteoblast OB ) & 18 ¥ % & 4l i ( Os-
teoclast OC)THEE 5L, B iR R B T AW W ¥
M FEULE, BEHARN R T RE /2R
M, REERRUBHAROEIBRTIRAT —FH

YEH P 150086 WREERKFEHESE _ER(AXH.B
XM . EGHE NIRRT HE HFHEERWHE);BEIFEGKE
(%w®|)

BB /R4 M 4 B B F— A& R 5 K (Osteoporote-
gerin OPG) }2 B {& 3 & BL 4K (receptor activator of nucle-
ar factor-«B ligand RANKL), OPG /& T M9 35 3t B +
(Tumor Necrosis Factor TNF) 3% {2 #8 K % iR 5 , RANKL
£ OPG Mk, ZEXHKAMATREH R . HE
AR ZEF I RFREK (PTH) 4R D.H
AREEREFEHEY SH0A N E T HEE
ATREHRTEY OPG Ml RANKL XBAMHEFZ
[B) i3 BE B9 3t 5 /D E T SE R Sh 8B . OPG
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R—FAABHEEEAD, ChifrSHL ™4, OPG
EHHEAATEAENHBIBREKMES . OPC tLAEM
%% 45 M #F A B IL-las TNF-a, PTH, PTHYP. 1, 25
(OH),D; YRR TR B E %P, oPC M4
ZERTMBERWESIRABENEM. Bik, o
RAME T 5 OPG M RANKL FAER X R, Al B &
HAAMBIE RS HEISER T,

HHRMG =

1. KBRE kS8 5150

WA 24 h N Wistar KRR EBE KM T WM E
. EEEF/NNTF 1 mmx 1 mmx 1 mm, f§ Hank’ s
BES M. RASSARERE, 1 EKER
(sigma AF)PF 37TCHML 2K, HAEFLF, LR
I A% 3% ¥ DMEM(GIBCO) B & Wi in 15% %4 4 1
# (GIBCO) J5 , AR 1M BURHRE R 1.0x 1°B A
50 ml S P AE 5% CO, 3T CHAEE LG THE
BATEBA ERABREIXER 1 R, YHABKH
IS, 0.25%1 B E H 8 0.02%EDTA H1k, #%
LOXICHMERE2S ml KA RPERFTIR,
BEFaEifi2d RS 0.1%4F MEAZA(BSA) K
DMEM 3% 35 3 1 3 400 48 h,

2. KRB EARMFEHLEERRAE R
FHREHEELE

()—MESENE: RAGEBEHEBHES
HRE M4 KO RIE SRR AE, B,

Q)W R (ALP) B4 5 (B R Gomori FR£%5-4%
&—:)[5]

PHOE AR s BRI 3K B, B K B AL
3200 4008, 0 s ALP FHEE4I MBS T 4 3,

3. RB 4G L EW ALP &

53 BB A B 4 B &) B A K B F (ThIGF-1 Pe-
protech) RIS B B 41 & 8 M L&MW, RABERM X
MEERE M s, B 7000 £ 8 sh44b s
{0 B 40 S R BE R R S o

4. HEHKE FEREHE(OCN) K

SRBMEFREMRE MRS 8 B EHER,
FALERESEER RN E. BEBHR2ER
AERABHEERAREFPBFHEROCNHE
B,y S ETLEY B 580 T 50, Wb & ih
LB OCN SR,

5. BEMEE (MTT) 5: 30 A= & gh £

X 04 < 3 B0 40 ) AR 1 x 10* 40 B R B
T 96 FLAR, BILWEIN 1 x 10* &9 40 8 B 200 pd,

0 ng/ml, 10 ng/ml, 20 ng/ml, 50 ng/ml & ¥& B M
thiGF-1 BHE 3 ML, HHEFHET co, BERA
B TFEMES 1,2,3,4,5,6,7 KBUL, B0
5 pug/L B MTT20 o ZKEEHE S 4 0, F LB, BN
A 150 pl — B 3 IE AR (DMSO) 1R % I fR UL 3 , FA BB IBE
S B R A 7E 492 nm ¥ K T3R8 FL A BO% B 3F
ehl K,

6. ¥ %% X 5 W% X L (RT-PCR)

0 I 35 5% B AL BRI AT o

(1) & RNA BB KB W: R A Trizol & A &
(Gibeo 24 @] ) B BUR B 418 & RNA, 4> B 4 i 5 30

B¥EHL K, L4 BT RNA e B H,

(2)cDNA 5 — 8 & BL: K A Superscrip Il (Gibco
AR E A RN &, BEESR R BET,

(3) B E M4 R A (PCR) R =M tr: B
% OPG.RANKL, § B E H K B-actin, 5|3 H Lig
A T4 B, OPG Lk ¥ 51 ¥ : 5'-tgtccggatgggticttctcaggt-
3", F %51 9 : 5'-ttcccaggeaagetctecatcaag-3' , ¥ ¥ < &
7 482 bp, OPGL L ¥ 51 ¥ : 5'-ttcgaggtictcagtggcacag-
3", TUF5| ¥ : 5'-gectggtgaggaaattagegte-3' , ¥ 6 < & R
453 bp, B-actin b {¥5|4) : 5'-gtttgagaccticaacaccce-3', T
H51 49 . 5' -gtggecatetetettgetegaagie-3' , 3% < BE 24 320
bpo RMAZ K 50 pl, WFH K 33.5 pl, dNTP 1 4,
MgCl, 3 141,10 x Buffer 5 pl, Taq 8§ 0.5 pl, E S 9%
1pl, FHSI Y& 1, B 3 g, OPG R BL 14 :
94°C FZAE £ 5 min, 94 CAEM 30 5,59CiR K 305,72C
FE i 30 s 30 MBI, B G EH 7 min, OPGL R KL
%44 :94°C T2 5 min,94°C A 30 5,53°CiB k 30
5,72 °CEEfH 30 s 3L 30 MMEH , BT EEMH 7 min,

(4) PCR ¥ 4 Hr: BU PCR ¥ 5 W #
DL2000Marker( E YA H), £ 1.5% BB T &
U, FRIZBPMEIFIC %, &L GDSS000DNA
ERWERGMEBMNERMSEERNLFHITHRE
E¥ €, FitHE - EMHE,

7. B : TRERUHB + REE (T2 s)
R, HE BRI XS, R LLENA « K,

£ =R

1. RBARGEENESR G436 RE
MHIEIRSE 2 RIFIRGRE, 55 7 REWME, £~
JEM MG BERE R, 29 12 h W BE 4 d GAWE IR AE, 41
BEAX .8, BHRF0XHEAEEY,BEF
B, S-H#ErEelBARNNERRE, amiE
B 4Bt 75% o
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2.EFNM L EREEER(UVLEAESHER
(ng/m)EIEENE 1,
£1 REDMBEEREEE(U/L) . BEE(ng/m) B TR

IGF-1

s

0 ng/ml 10 ng/ml 20 ng/ml 50 ng/ml

7.5£0.5

e 10l 8.5+0.5 9.0+0.7

HER
H:5 0ng/m HILE, " P<0.05
MWAEAF R E hIGF-1 EB T HREKEFRA
] ,7E 10 ng/m! T HAKER, BAEBREN S ©
BREZ, 5HMHAUBEREREE(P<0.05), 8
FESEREHB, S HMALKBEEREDREH
(P<0.05),
3. MTT 30 40 ffd A= < il 2%
MTT #5304 R H B IGF-1 XF 5% B 40 M 3% 7 i B
e, LA 1,
4. BLE 488 OPG.RANKL #: P mRNA f3%3%
S RNA H 3k 4 BE 28s,18s,5s =& H#F, BiBH RNA

9.5+0.6"
1.265+0.2181.468 + 0.245" 1.363 + 0.311 1.367 £ 0.242

——10 ng/ml
—&—20 ng/ml

—A—50 ng/ml
—%—0 ng/ml

i ()
1 BRI A K R

SERE, Y A ODogo/ODygo%E 1.7 ~ 2.0 Z 8], B
B 4 ffd OPG Z=H mRNA FRiA7E IGF-1 24 10 ng/ml B
B9, 5 20 ng/ml, 50 ng/ml AL EEREBEH
(P <0.05),rhIGF-1 i 3 M RIB4HYE 0 ng/ml 4 3%
ERUBEFBENE(P<0.01), REMHE RANKL
Z: P mRNA FiA7E IGF-1 5 10 ng/ml AT Bt 3, 5 20
ng/ml.50 ng/ml HHLEEFHE B EH(P <0.05),0
ng/ml Bf JL-F ARE., BB 4K OPG 5 RANKL X
HEXEFEEFKBEME(P<0.01),

B2 & RNA®BKHE

1. Marker 2.0 ng/ml 3. 50 ng/ml
4. 20 ng/ml 5. 10 ng/ml

1. Marker 2. 0 ng/ml 3. 50 ng/ml
4. 20 ng/ml 5. 10 ng/ml

M3 OPG 5 Bactin # K mRNA Fik B4 RANKL 5 @-catin 3 B mRNA ik

W ®

IGF R— &M ERDTEHESRER KB T4
KEEGHWMEK, T E0H IGF-1 f1 IGF-1I .
IGF- T B 5 3 5 4R 3K B 40 JG A0 86 A5 0 44k, 300 3 3%
S LR 40 B 69 A 4 R4 L YA B A0 B A SR,
T 70 e JBE £ 2 B B B PR TS 1 DA R BB R M
B, fE—BI# R B M E IGF- T 88 5 v 34 i
BB s, BB REFEE, IGF-1 M 1,25
(OH), D, X B 1 B 5 W 375 o 000 82 W0 B X4 I B & RS
thIRMEFE), IGF-1 SEM SR R e, ZEH B
HRBA,ATEES IGF- 1 B3 &2 w0 R & M
St IGF- 1 BRI 2 R M B %, M ZEXBBRER
WSS IGF- T /5 T %0 5T i 0 P G 458 11 5 1

EE55 W 0.4 ~0.5 1%, R BEHEMAE K
AREER RBARKENSFAREGR, BE
BN 81%, £ IGF-1 AN KBHE
BERIEH R ERNBEERFEINKERES
EEMEET , MEEE AP IGF-1 KFRER
A 30% ~40% , 42 )5 ¥ IGF-1 KF A8
K F4ZH, B85 IGF-1 S BAFRBAERENT T
el BN IGF-1 HMEALRFERER KA S
HERBNHZ—,

ALBP BUHEBEREBIGHEEIRBAEMNA
rthIGF-1 J5 £ & , % 8] hIGF-1 M{EBE# R B 4K
TR I RN, 5 bR s HGE AR BLZEE B T
R

IGF-1 R BABRAMEBHAMRIIBH EERT
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ATHEFZ—. BBAERNBRRNEE T, BHE
AR RTAR4IHE L BB AR R R, X
B I BB R W3 % 3 N, Mochizuki ¥ 8 B 4 fE 5
—EM B IGF-1 XFEHR LA, B EHRNEH
W%, UL A BB 1 PR AR B (TRAP) B & FH M 69 2 B
GARE BN, BB B AP R M, AR
WEBERMMEHKEIERG, & 1,25-(0H),D,
BB 4N —E W 40 B 48 9% W1 B F (GM-CSF) fF %
BIEBL T, IGF-1 AT TRAP FHMEM IR B M £,
2B IGF-1 X B B 40 A% T 44 40 B 43 46 O 5 B 40 e
BRH#AEH. ZMHEERAKRE 77w E 45
R EIhEE, TR BAH P RKEZH A HT OPG,
RANKL 33k, ¥ & & W &9 & ma o] 58 i #38 % OPG.
RANKL Fix K LB,

AL BB R BFR thIGF-1 % OPG.RANKL & 18
Y VYEA , R W rhIGF-1 LA BB 49l OPG.RANKL 3%
B mRNA By323% , Ji8A rhIGF-1 {2 #F BB W/E AW fE
#iE i % OPG.RANKL (LB A, —ER BB
thIGF-1 {2 8 A% B & Y€ A ] 88 103 i #1815 OPG.RAN-
KLRZLHY, —ERBH hIGF-1 FRB 5B BE
BHFHPE, BERKXTFERK, EEHERE., KA
B rhIGF-1 1% 55& 41 ffd 6 3§ 78 15 £ f1 OPG, RANKL %
B mRNA &Kk, &R B8 hIGF-1 & M & E H.
XFFEHREFEMBKETERMER, MERK
B T A4 44 L i R e 1100,

GM-CSF 1 OPGL & % & 4 M 4 p¢ &6 A1 i iy B
BAUE WA E F, {8 OPGL-RANK-OPG!!!-12] 3§ &
ERFENANHEBAKRSLMIBHN RS, £ 8
AR b 4t 40 i BB AR R 0 A B e X — BF B i A2
fERd), Bk, PR 4 E T X OPGL-RANK-OPG
BB BB R RN O R D — W B RS B R A
VLB IRIF FF R 3 B Sl . OPG.RANKL X B & &
MBERBUWEERYIEH, CERIERE. OBER

¥ HHEENRRFFURNT AR

$ ®* X W
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