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Abstract

Objective: Exercise is useful to some chronic disease of sports system and cardiovascular system.
The research was to explore the effect of exercise on osteoporosis by detecting the BMP-2, P38 and
Insulin Growth Factor-1 (IGF-1). Methods: Female SD rats were randomly divided into sham-op-
erated group, OVX group, 30 min exercise group, and 60 min exercise group. Rats in OVX group
and two exercise groups were ovariectomized. Sham-operated group was not removed. After one
week of surgery, exercise group started moderate intensity exercise, six days a week for 8 weeks.
Results: After 8 weeks, compared with the control group, the weight of model group increased sig-
nificantly (P < 0.05). The expression of BMP-2 decreased much significantly (P < 0.01) and the p38
and IGF-1 decreased apparently (P < 0.01). But BMP-2, p38 and IGF-1 in 60 min exercise group in-
creased much significantly (P < 0.01) compared with that of OVX group’s. Conclusion: 60min
treadmill running could be benefit to the osteoporosis in ovariectomized rats.
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HE: BITEEN—FEERTHNFE, XEHREMONE RENBEERE —©ITR. KR
SEAFEREASEFNEFLEKRMIEPIGF-1. BMP-2FIP38/K R, HIHEshx =L KR ER
B, 7k KREVSABRFARE. BFRGEMELA. 30 miniZ3)4HM60 minizzh4. BT BF
RHAKR, HMJLAKXRERIPHE. SBHHERREBRIEE—AHTIIL, SF6K, H8F. &F: 8
BN%)E, &REMEELAMI0 minZ3) A KXREESBEFRALBEE NP < 0.05), KBk
BEEW. SBEFREML, BREMERILE KRR KBMP-2{RIAE HEFEE(P < 0.01), IGF-1/P38
F&{K (P < 0.05). 60 minizZhZH KIBMP-2. P38HIIGF-1HI/KF 5 X E R RA LS, HFEZFH (P < 0.01).
4it: 60 minfl GIEFX L WEFBOKRERBAMER —ERBEIER .

K5t
wEhIgE, =8 KR, IGF-1, BMP-2, P38
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1. 518

B R B TE (osteoporosis) A& —Ff DA E & A 2 s M B VR N RRAE , 5 B0E 5 1 38 hn A 2 i A
(14 S g AR . G SR AL SRR, 1200 R 28 E T2 3, 2005 4 LGB i B AAE
BHE O 112, LHERERRERBIES, A 2:1~6:1. —fRLEM 40 BP0, Hk T Eh T o)
REIBLL, MEBCER WK TR RIVERICIR TR, SECEREIAME. BRER. BEE TR, &
PrEEFm . XIS, ZMARHA TS5 F ST SHE SRR PE . o BMP-2 22 & % sl
FFRCE MRS R EENAAIME S T2 —, BB EE Smads 155 & SR T R R R F 30mR
HERCEER . BMP i85 p38MAPK ELEMR L 5K T Runx2. Osterix, ER[AIELIB0E J3 o — LL iyl
U DR R A R R R B R M T[] [2]0 1B AE 9 —Fl R AR, AT DAk AR AR . AT
FUIE IS R 72 O B G AA K RS, RN FRREE I G IZR, B FCIg e K B AR ALH  IGF-1.
BMP-2 #1 p38MAPK [KJFEHI, NI IR 482 fo B BUEAA SR A R AR .

2. MRFATS Ik
2.1. ZRYPE A

ARSI 3 F1 R G MEYE: Sparague-Dawley K (I M EERHK 2 SEI AN Lo (k)48 1, (A AR
(240 + 15) g, KRBAHLAJy 4 4L, EHETARLL. FRBIABILLL b2 5530 minjashil, K54 (60
minygahdl, 4112 N, 55 M. FER RS R, B, SR 8 s
2.2. KW HERIBRRENE

G STIRR T ik R T ARALEN Y 70 S 2 A T BT BB, 0 1 B DS R SRR =, AR R AR
WA ERFARLL 10 X, ALK BT S5 3L KBTRR AN N BN, RS )R, SNERIKNRE, IR IR,
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H BRI hEERATIZ S AR AT Is S HAT LR A . FENATIZSH: VIBRINE 1 53T
TN AR, AR 10 min, JERJE 30 min/ik, 6 W/, LT 8 . KfAmriEshdl: ME % H
L& frig shZH MR, 60 min/ik, 6 W/, L8 . B KEIAMAME—8. ASLRIFERMERK
SACHR A SR, KRG G E L4k seit et e (S ID-PT &) [3].

AFRENYILE IS BN K BRAR IR I ZR )5 BRI AL FE . IR 33K EX L, 3000 r/min, B0 20 Z34h, MG E
J5—-80°C fRAZFFI. IGF-1. BMP-2 Al p38MAPK 1 Elisa 7l H # @R AEMEH A R AF], 845
I 7 s 4 B R A R R AT

Giit 2 MR SPSS19.0 HEAT /0, At X +s Fon, IR ELEBCR B K 5 204, P<0.05 A
HWEZES, P<0.01 4 R2EEER,

3. R
3.1 SRR RKREENTK

KEBENL A, SRRATAETLEZER . 2 8 Filg)E, RF AR 30 2l ZRd it E 55t 2
KA ZF(P <0.05) (WA 1).

3.2. 8 AR/ ARMES p38. BMP-2 §1 IGF-1 ByRiX

2t 8 MG, SRFRAIE, & RBAEIAE KR IGF-1 1 p38 /KF TR E(P < 0.05). 5
IR GAAERE A LE, 60 20 Bhizsh 4 K RImiE + IGF-1. BMP-2 Al P38 /K- . 3 T+ (P < 0.01). pidlis
SR, 60 4r8hisshdl KR IGF-1 Al p38 /K FH s (L3 1).
4. ¥W1ig

MR RS SR N DR RE AR IR IR, TR, MRS W E b A PR K 38
IRRBE, oMK IR, WL AR B 40 M 234k 52 5 i eI RE T B 87, 51 A LR R M R Bk
A [4]. ARSEEEE R R, TE 8 HLLE RO A KR G5 AL, REA RN, X5 T4 R
—3[5] [6] HFEHPTRERINERERE, MAMEBEACFRAC, B AR AR, 7RI 2 s
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Figure 1. The difference weight before and after experiment
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Table 1. The comparison of the expression of IGF-1, BMP-2, P38 after 8 weeks
= 1.8 AEAAR IGF-1. BMP-2 #0 P38 H9ZE L ELEE

450 n IGF-1 BMP-2 p38
BFARAHA 12 0.18 +0.11 0.13 +0.04 0.15 £ 0.03
B B A 12 0.14 £ 0.22° 0.099 +0.01" 0.13+0.02*
30 min iB5h4L 12 0.16 £0.13 0.12 £ 0.02 0.14 +£0.02
60 min izzh 41 12 0.20 £0.194% 0.15 +0.06* 0.16 £0.044*

¥ SREARMME: P<0.01, P<005 SEBAMERANL: 4P <0.01; 5 30min @34 tE: “P<0.05.

MEBCGER DURAMIL P A 2, SR IR AR R 5, IR HERRIE BIEE[7]. 30 min 12 3 2H i K U4 5 1
FARAEAH RGN, X058 A A ga k.

‘B 45 & 2E 5 1 (bone morphogenetic proteins, BMPs) 2 ¥ LA K K7 p R R Z R A KIHF, &
ATLE B 256 AR IR S AT US55 6 B BT (8] [9] BMPs IX AN IR AE A8 FAE B2 E 7 TR LA 2
e H o T ERRERIE 22 (1) BMP {5 5 18 B R B ai i B AR ReE AR TR BT 5 A DU IR 5
5T A5 2 USRI TR R KBRS ON SRS, MESER 0 W b, B VRS N, i T k2> . BMP-2
SE T FRCE IR RRN BMP 2 —, TENUASZ BIAHRAN S 5 HEET, BMP-2 S4IiR B2k s &,
V5 BB B AR N, 8T S A S R B R B B AR [10]. H RTAF 98 23K BH p38 X BMSCs
] OB 4% F /0L P RERE A BB VEH], 7E BMSCs [f] OB 7ML HIBF 5t h & B, p38 A HE Y IE [
WPEAER, HZIa R BMSCs [ BUH (1 7344 52 B I o i s Mg 48 i 75 17 3 A [11]. BMP-2 Tl AT i ik
p38MAPK i #% 175'F Runx2/Cbfal ¥ 5% % ik[12]. BiRHRE, BH/1iazh/5R1Z) p38 #fei =, 1h 5=
FzahHiK: 2tkizzh 30 min J5 p38 BRI T imr, AT LAZESF 15 min [13]. ASciadr, 52 0P AR
R ELEL, 60 min 1232 KR 1) p38 /KT NP < 0.01), wJ UL p38 /K-FHeias, W ReSizsh7 X
Ik REA K

IGF-1 R EHH T REFEFENAEKRE T2 —, EFEBCEARTEN Z AR E 25245, &
YRS S uh B SO B B AN DhReE, (R RCE AR A RIS, HDHIANRIE T, RO
JER P %% 7R DNA B, F0HI R (0 B e, 38 i B2 iAR » IGF-1 1] i AKt BRI, 90 AKt V&1 [14]
[15], 1fi AKt FJLA{2iE BMP-2 /3 B TG 30 [16]. Thomas ZE[1714 A IGF-1 WA 415 5% 14 25 o7 48
hBMSC, J&i#EH BA g aen s e, seit—SnonpeE g4, K IGF-1 BLA BATTI 324k
TGV G 2 (2 hnBMSC 3B EE RN 204k X8 BHEE I 70 R L IGF-1 AT DA Seste AR oK BB it
FAE, HHLHIPTEEZ IGF-1 Bl T BMP-2 R0 T BALP KiA[18]. AsigH 8 45, 60 min iz
KB IMIE H IGF-1 KT 23 & T B s A4, 5 BMP-2 7K ROEARDS, (RIS P38 (1) & &t
THe, X522 RIS R— 5 \GF-1 ML 7 58 )B4 i Fr 338 58 0 3 5 1) & 1A TR /R i (E 6
P38 Y E FILHIEAF 12— 2D A 5T

BIMEN—FE T B HUARIZE) . 4 NS RGP~ RIS . 123l 520 IGF-1
M5, S RBAAREIR, (2 IGF-1 55 IR, FiEnFAE, AATRMUGER T IGF-1 Sk
2290 SR RUE JTUBRAR BINLE 2 —, W ICIRNAE 50 T B TR GRAA AR AL, s B o B TR R
AL HE BRI S ENME .

E&WH
TLI38 RGN ZRit I 5T H 243 (201410313031Y).
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