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BE: BHY NEALEHNBBEEY _HBERFEARNSRAEMRNE R, 7% REHM SD KR 80 1,6 B, BILLHN
L BHN) BRFENEHA(D) E¥FEAEH(E) BRBAESHA(DE)  EHFHEEERAM) BRFEREAR
(DM) \ERFEEHBBRAEM) WMRFAEEZH RBEEHA(DEM)  MEXHARKE FHBURELARESERE
(BMD) £ A B ¥ . M1 % 79 B (MDA) B L ¥ {LES (SOD) . & Bt H Akt B AL B8 (GSH-Px) .M ¥ 845 (Ca) . B HLBE
(PYMBPREBRE(PTH) M E, R SNHAMEKEMAEMAXBAE MM .M Ca i P A1 PTH X B (P >
0.05), Il ¥ SOD .GSH-Px K JEH# A A4 BB BMD B EF & (P <0.05) , 175 MDA KF B FEMEME (P <0.05),D H AR K
& .M SOD.GSH-Px K .1l Ca JEHEMZAL K H BMD B EFR{K(P <0.05), M4 M7 MDA il PTH K EEEAB(P <
0.05),Mm P EAEN(P>0.05);5 D #H % ,DE.DM H K Ik E .l 7 SOD .GSH-Px & .ifi Ca JEMEF LA RS BMD B
EF R (P<0.05), M¥% . fL# MDA Fif PTH K F B EMREMM(P<0.05), 1 P EAELL(P>0.05) , EEEHMBBEEF
THHRRESF. it FECHARBERNBUBHERFRRGR BEFHEFKS THNARENSE AT SETRSE
BRI R BT A AL B BCAE 77 , 9139 9 0 AR 18 AT A 45 oth 9 B K i 45 Fn PTH, 2k 3% BMD BB B RBIRA %,
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Experimental study of the effect of aerobic exercise combined with melatonin on osteoporosis in

diabetic rats
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Corresponding author. JING Huifeng, Email. jinghuifengl12@ 126. com

Abstract: Objective To investigate the effect aerobic exercise combined with melatonin on osteoporosis in rats with type II
diabetes. Methods Eighty 6-week-old adult female SD rats were randomly divided into the control group ( N), diabetic control
group (D), normal aerobic exercise group (E), diabetes aerobic exercise group ( DE), normal faded melanin group (M),
diabetes melatonin group (DM) , normal aerobics melatonin group (EM), and diabetes aerobic exercise melatonin group ( DEM).
Body weight, femur bone mineral density (BMD) of the spine and the hips, blood glucose, serum malondialdehyde ( MDA),
superoxide dismutase (SOD), glutathione peroxidase ( GSH-Px), serum total calcium ( Ca), inorganic phosphorus (P), and
parathyroid hormone ( PTH) were observed in rats of each group. Results Compared with those in group N, body weight, blood
glucose, blood Ca, P, and serum PTH blood in group E, M and EM rats were not significantly changed ( P >0.05), but serum
SOD, GSH-Px, lumbar and femoral BMD increased significantly (P <0.05), serum MDA level decreased significantly ( P <
0.05). Body weight, serum SOD, GSH-Px, blood Ca, lumbar spine and femoral BMD decreased significantly ( P <0.05), but
blood glucose, MDA, and serum PTH increased significantly in group D (P <0.05), and blood P was not significant changed ( P
>0.05). Compared with those in group D, body weighi, serum SOD, GSH-Px, blood Ca, BMD of the left and right femur and
lumbar spine increased significantly (P <0.05), but blood glucose, serum MDA and serum PTH decreased significantly (P <

0.05), and no significant change in blood P (P >0.05) in group DE and DM. The simultaneous intervention with both aerobic
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exercise and melatonin was better. Conclusion Aerobic exercise and melatonin relieve diabetic osteoporosis, and the effect is more

significant with the joint intervention. The effect may be associated with the increase of anti-oxidative stress ability, regulation of

glucose metabolism in order to effectively reduce serum calcium and PTH, resulting in improving BMD to alleviate osteoporosis.

Key words; Aerobic exercise; Melatonin; Type II diabetes; Osteoporosis

B BB AAE (osteoporosis, OP ) & & W i 1L it
BRVEFERRE OP MABAREEHAHBEFEHME
B LI R B, §8 R 7 ( diabetes mellitus, DM)
BELHL A OP  HARHLE M AW, &
MM EBREXN T 2 BRI (type 2 diabetes,
T2DM) 254+ 43 93 B, BB A0S0 8 88 FR W A 9 L
BRI EE AL , MR AL B MR 1, A R E R
EBHNGEERAEERBHNEEREZ -, EXF
FEMNFERETEERSETHARKE FRERE
HEBMEBERS ATHBRERHRD , RIERKE
KU BBRERTSSNEEY R AH KR &
FEINRE O ME R F %05 T R KUSh , 3B 0T LUGE o
RENEL ZHESENERFRENSIW, S5
TEHRFBRAS, ERER ERNEMEFEA
PR, MEANEREK(EHELH), IE
PRRBEKETR, AEANENREILEAE
™ B S AR, X2 BERKS B RERA
Mt EMshEE AT B8 H NS 357
5 4 B BB K X RE RO B BB HA AE ( diabetic
osteoporosis, DOP) HIC R —HHBR., =LK
Fi DM KRR, GEIFM A REs S &M RHER
BAMFEX T2DM B F BBy OP MIER, X &
W PR m B AR, TR 3+ R AE M R A LhRE L,

1 #BRMAE

1.1 4k

W SD KR 80 R(MTHEEZREBR¥LES
WEBEPL),6w, KE 200 ~ 220, IV ENBE
(22 £2)C , X BE 45% ~55% , BREBRER
B SLHEER] 12h, 2 BE SR, B HEROK, BERir
i b 2 % 3 TRDRL R 3R o
1.2 ZTEHE
1.2.1 KB4 K DOP BRI BN 1
wla, BN 8 A B A (N) EHFHE
HH(E) EFBERAM)  EXAEEHBEE
HEM) BERBHXBA (D) BMRRAELEHA
(DE) MERWHRBEL (DM) WRFEAFEAEsh4l
EFE4(DEM) , B4 & 10 A, N A KEARMEMF
Fi,D.DE.DM Fl DEM 4 K B — K ¥ i i 3 &t 35

mg/kg RV B & (STZ) ,STZ g 3K F Sigma 2 H],
BECHA, 5T 7 d J5 B & MR i i) 3 il 8 ok B, i
BV E AT 16.7 mmol/L A #5423 w, hH i B K
R, S STZ 5, D Al KRE LR 4E TS 13 X
HITHTEHE T HEH R MFE (25 mg/ke) ,MERE
P RRAFIE, ELZREHRAE 3 XRETHABET
HE S caleein(5 mg/kg) 1 B4 2 KA HARiL, ITEH
FREE R E B E R E, WREGHRICE
FRET (a1 24 10 d, 7T 30 25 W88 B 1K i 5t 35 18] B B BB
B, RREBESERREMEET, APERE
RPRUEBAREEN R, RA¥ s EEEFE
Gt E S FAES DM RARES L, DAKX
REELBRENREERAE 286 2571 BFEEE
14.78 7 D HRKRHEMBEREER,

1.2.2 BBETH.BEEWX T Sigma A7, f#
FRIE T 2% M ZBEB WP M 4 (EM 44 DM 4 #
DEM KRB XKH#ERE 40 mg/kg MER NA EA,
D 41 #1 DE g R¥EH FEKBHN 2% CFHEER.
1.2.3 =3hYII% 4 K .E.EM DE #1 DEM 4 KBk
R amurX#THEAAES, BIAEER
10 m/min, B8] 2% 20 min, @M EIZ% 1 w G TFIRIE
KNk, B 7S % Bedford #5710 LLF %,
BRAVISGS d, REZH R MH 10 m/min 3 = 20
m/min, Y| 4R B B HE(E 0 5 min/d") . BAYIGRT
FRILFFLL 6 w,EM 41 DEM H K REHE £ 2 30
min J5 FF 845,

1.2.4 B REEWEKEFOWE . TRRINGS
WG, 50 mg/kg B B I TEST 2% L E L2
MBWREEE, MEMIE F DXA LT, BEN
JBC, (R HEGR R 1 ., D00 A B R B KCE RS, B A
XEE X £k BMD il & {0 2 FEHE (L,-Lg) ML B
& BMD, BMD flif%5 )5, & BB E 3K, %
I 4 mL,EAEZ 00 Z B 30 wL A1 10% 0 ik
B4 pL Wi E P, RS, HLEL 12 cm, L
(3000 r/min,10 min,4C) , B MK, - 20CH7%E,
£ F 7% 9 1o %% . SOD ( superoxide dismutase ) , MDA
( malonaldehyde ) , GSH-Px ( glutathione peroxidase ) .
1fil Ca.P.PTH( parathyroid hormone) , fil # #11ifi Ca.P
W& R AR Z 4 A 341k 471, SOD MDA [ GSH-
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Px 4 1R IR R & 3 B, AR & W T
BAEYPLA RN A, B A S R ENE PTH,
PTH A &M 8+ E ARG HE S EBR KR
RIEBRIT .
1.3 St as

H AR BT Excel2003 FHATH I #5047, 3t
BRHUE £ bR L (2 +5) TR, RIFEFTR
AMERTED LR cBE, P <0.05 A%

2 HR

2.1 BHEKREEKREL
®1 BHAKBEENTI(g, n=10, 2 £5)
Table 1 The change of body weight in rats
of each group (g, n=10, x +5)

Group Weight ( before experiment) Weight( after experiment)

N 218.1226.6 230.4+19.4

E 217.9 £31.2 223.5+18.5

M 218.4 £21.8 221.3+16.9

EM 219.1+27.3 220.5 £15.7

D 215.6 £23.2 180.3 +13.84

DE 220.1 £21.7 209.6 +15.8*
DM 216.6 £20.6 198.2 £17.4*
DEM 218.3 £19.5 220.1+16.9*¢

H: AINGRE,AP<0.05; 5 D4k, * P <0.05; 5 DEA
DM 41l %E, ® P <0.05

Notice ; Statistically significant differences when compared to N( 4 P
<0.05) ;Statistically significant differences when compared to D(* P <
0. 05) ; Statistically significant differences when compared to DME and
DMM(® P <0.05)

HFE1 A, 5 NAHE,EMEMHAKRE
ETHR,BRXEEEZR(P>0.05),D A KRK
EREHTHE(P<0.05); 5 DAL, FREHM
BEETHEARBKEBRESEAFT(P<0.05),5
DME #1 DMM 4 L, Zsh B R EBR S THE K
MEEH#—EFAF(P<0.05),
2.2 BHAKRHEMASRKE BMD #7254k

m#FE2 04,5 NHHE®K,E M EMAKK$E
BFMAARE BMD BEH I & (P <0.05) ,DAKX
BEEMAELE RS BMD BEHTHE(P<0.05);5
DAKE  FEEHTHEXKBREEGMELGRE
BMD BEHFH (P <0.05) , BB ETH)E KHHE
FHMEERE BMD AE, HEREFBEHRER(P
>0.05),5 DME 1 DMM 4 b5, i@ 3h M B EEK
AETHRERBHEMALKE BMD EEXHAR (P
<0.05),

®2 BFAKBRHEBMAERKRE BMD
B (g/em’ ,n=10,% £s)
Table 2 The change of vertebral and femoral BMD

in rats of each group (g/cm®, n=10,% +5)

Group Vertebral BMD Left femur BMD Right femur BMD
N 0.231 £0.015 0.229 +0.015 0.229 +0.019
E 0.240 £0.021* 0.236 £0.012*%  0.239 £0.0124
M 0.238 £+0.018%  0.233 £0.009%  0.231 £0.0094
EM 0.245 £0.0144  0.242 +0.011*  0.240 £0.0134
D 0.159 +0.021% 0.137 £+0.009*  0.136 +0.0024
DE 0.211 £0.016* 0.217 +0.011*  0.215+0.011*
DM 0.215 +0.019 0.205 0. 008 0.207 +0. 015

DEM 0.223 £0.024*® 0.221 £0.013*® 0.222 +0.003*®

W OMINALE,4P<0.05; 5 DAHE,*P<0.05;5 DE H
DM 4 8 ,® P <0.05

Notice ; Statistically significant differences when compared to N(4 P
<0.05) ;Statistically significant differences when compared to D{ * P <
0. 05) ; Statistically significant differences when compared to DME and
DMM( ® P <0.05)

2.3 FAKRIMKESMmF S CaP I PTH (4L
£3 FAKRMESOHFS Ca P
M PTH & (n =10,z £5)
Table 3 Changes of blood glucose, serum total Ca, P,
and PTH in rats of each group (n=10,x +5)

Group Blood glucose Ca(mmol/L) P(mmol/L) PTH( pmol/L)
(mmol/L)

N 7.600 £2. 693 2.753£0.027 1.552+0.038 2.893:0.013

E 7.583 +2.763 2.751£0.022  1.563 £0.031 2.907 £0.021

M 7. 607 £2.398 2.743 +0.031 1.557+0.021  2.902+0.017

EM 7.609 £2. 589 2.738£0.019 1.582 £0.027 2.914+0.016
D 18.684 £4, 2454 2,067 £0.0254 1.53740.035 3.632:0.0174
DE 11.053 +3.641* 2.674 £0.029% 1.5491+0.024 2.987:0.022*
DM 10.132 £3.221* 2.567 £0.026* 1.558 1-0.019  3.006 +0.014*

DEM “8.094:1.261*® 2.712:0.018*® 1.553 1:0.025 2.901 £0.011**®

W AINGHE,4P<0.05,5 D44, "P<0.05; 5 DEM DM 4tk
#,%P<0.05

Notice ; Statistically significant differences when compared to N{ 4P <0.05);

Statistically significant differences when compared to D ( * P <0.05) ; Statistically

significant diffe when d to DME and DMM( ®P <0.05)

ME3ITH, 5 NHALWE,EM.EM 4 XK M
$% .Jft PTH. Il Ca il P JC B FH: (P >0.05),
D f KR PTH B F ¥ F & (P <0.05), I
CapEFEM(P<0.05),Mm PEHABEACP >
0.05); 5 DA  FEEZHMBRBETHE KK
Mm#E# I PTH B EHMBEMK(P <0.05),1M Ca BF
FAE(P<0.05),0f1 P EHEL{(P>0.05),5
DE i DM A 3%, B MR RK A THE KR i
Wi PTH B E MM (P <0.05), 1 Ca BFEH
B(P<0.05),1m P EEH(P>0.05),
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2.4 &HEKEIMETH SOD GSH-Px iF 4 1 MDA
BT
x4 BHEKRMFEFH SOD GSH-Px FE

MDA SBMEA(n=10,% £5)
Table 4 The changes of SOD, GSH-Px activity, and

MDA content in rats of each group(n=10,% +5s)

5 SOD MDA GSI.{-Px
(NU/mgprot) ( nmol/mgprot) (U/min/mg)
129.34 £4.73 0.41 £0. 021 119.53 £6.43
E 137.53 +5.75%  0.33£0.0184 127.62 £8.214
M 138.45 £5.154  0.32 £0.0284 125.41£7.71%
EM 142.41 +7.98%  0.30+0.0174 131.37 £4. 624
D 60.46 +1.19%  1.26 +0.047% 75.38 £7.414
DE 111.45 £6.32*  0.67 £0.078* 101.43 £5.79*
DM 114.37 +8.73*  0.70 £0.035* 103.67 £6.35*
DEM 123.45+6.21*® 0.54 +£0.025*®  110.37 £5.16**

. MNEHRE,4P<0.05;5 DALE,*P<0.05;5 DE M
DM H H.5,® P <0.05

Notice ; Statistically significant differences when compared to N(* P
<0.05) ;Statistically significant differences when compared to D(* P <
0. 05) ; Statistically significant differences when compared to DME and
DMM( ® P <0.05)

HE4H, 5 NHEHE,EMEM 4 XK
A SOD GSH-Px BB EF & (P <0.05),
MDA 5B B ZERE(P <0.05),D AKX ML &
SOD .GSH-Px {E¥: 8 E MK (P <0.05) ,MDA & &
BEFE(P<0.05); 5 DALLE, HAEEHMEE
ZFHE AKBME A SOD GSH-Px iE#: B E &
(P<0.05) MDA 5B B Z[{K(P <0.05),5 DE
DM AHE EHMBREHKS THE SOD,
GSH-Px iEH B FE (P <0.05) ,MDA 5B B ¥
FEfR (P <0.05),

3 it

DAEERS D2M B BFE R0, R s At A K
e T R R 0 B B, Tong 251" B 58 & BRAS 401 2%
EA O BREE KB B A H 2R E, B R
B, AETRELEERBMNEREEZ B
AT B % BMD 54K08E 4 L 2 IEAR X, B
BMD 5B M X RS, HRIFF R 4 R BB — 84
B HERYCHIEN & B BMD £ BERE W,
B ERRE T LI A BMD FREE 2, ABSTNIESE,
B D2M K BUAAE T M, kI RE{E, BMD FR%, A
FEHHBERETFHETHBMHKRAETRE,
et BMD T B #atu18 2 E 2

BEHREEM BMD — A BEERE, B3R

N X B 8% 1Y 1 8 46 FA R [, % BMD =4 A R &
m, &EMEHEMMLAER KR QF,
BMD Al SREARBEENES, AHEES, A
5BMD EEEME MM MANTHRNSE
U0 KBBIEE , PR E B T i (A
B, MEHEERREREEHIAE HANIERR K
EHEE, REAHPERENEEEIWHEF
W £ EARBRE TRNEENERBNESN
EETREFNERY ., BEHARVRRESEZS,
BEAEMTEHT A" ; F et bEE 2 sh iR AR,
BMD & $ ¥ m, AR BIELEHERE
BMD , & zh i B 8% 52 2 $F & 1 159 41 77 109 B8
YERSN , A K B VLA Woaa & 8% 9 2= hr B, A B
FEERMER, AT 0 BMD; 55 5, 12 318 6B 31
MEHENERYRENSHR Y, ANEER DK
B A S E R RIE R BMD, & LATR,IEZIX KK
B B R B T AR 1R B BRI
B g e, AT 65 K B BMD B E .

fn 3 Ca P ) 5 A2 A7 (6] 48 5 57 B AR BB
EAEPAENA, ERFEXBRKYNEOES5E
Ca.PiEAR /DT ELBEI, M Ca FEAK,PTH 4 14
m, SR KRS Ca Alll, BUESFEGMR, BAE N
PRIE 38 2 B B 7 M SR B A R T B RSB
F4h, Balim S M S MBS HMERTURT AR
MmEx Ca WEBB ARESBRBEERNBEHR
A %, 7E TIDM & % 1 BMD {H 2 B &89, 3F
T2DM B E M K BB 7&K, BMD {EHA] LUEH , K
HFAE . ABFMIESE,D2M K EULsEM PTH KF
BEAEHFRN, LM Ca B ERFK EFHESL
B BMD ¥ 8 2% ¥ TR, XS iF R H T D2M XK
K 21 i 5 19 BE % R I Ca /K7, WKL Ca T
FHE ik, 45 im PTH RBAS, FESEF
7K F BUIE M 56, WA B 4 BMD, (Bt 7T AR
BEPRRE L B A5 R A KM Ca, 5 PTH FE1R
BMD, & iU H R B4

WMEEXTEHMBEER S0, BERRS
LRI HBEEMNTENERSBRAAEREAEM,
—HEREE R L4, 5 —F EAER LB KB,
AEHEERRAT ZHIREARAULANEHE
875 FR T MR — kBRI EREFREER
HENASEMR, BRAIARETIE. REXESH
BRACis 5 T B 1E Fl B 9 B Csaba FBFR A, X4
EAmEER B L EWESEEY PTH (3 A7
M, ABFRMIELHRER THE, (Mm% PTH
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A, M55 F+ 75, [RlBS A FE BMD B9,

KREHRRY, S DM BHFMBE KA S8, &
fEEALRL WK P35, AT {2 3 DOP M k4 5%
J& ,3X s R AN R ) 1M E VT BB 2 Bl 76 DOP M — AN %
BEERAZY, S TFEE SRR ALY R,
VT T A0 B B A B R B T R R e B AR
¥, IM¥EE SOD GSH-Px i&#Ef1 MDA 5B —H
N bR R ANR - Gk € F R T X L
B, T2DM K B Ifil 7% ' #) SOD GSH-Px 15 4 & ik #n
MDA & &7t &, JUE b I SR W 59 , B 1015 72
Eil, UEHREY S5 EAEES TR
[/ IREN SR R=RIATR - Go): DI L5 S - E[3.
EENY R, EH RN AN EER, &
MRGERER, & ow WEEESHMBRERIT
5, & $ SOD F1 GSH-Px jE¥EB] & 7175 , MDA 5 &
AR T RE, AT AR B 5 . MiEiE shak i ia
SEREH MK B HE L RIERL. BERRK
REFHXMBFEHMAREAL, BMA RN, KBE
BIRY, X FREEMERZMIRE, FEE36k
SEHN PR B B U RE AR B, AT A R PR A i dgl . AT
FREW, AL EREEZTHE KRS Z
i€, il Ca B F T, BBl PTH /K FBE{K, BB &
FHEARERREHS, HEFRDEL, S
il B 40 O3S FE Mk, S BUS B AT BT BE T R,
Orifuji 5 & 3w #9H iz ) A BRI B8 IR 5% K R
Mm¥EHIKF , 5 AP 5T 45 A — 3L

GLER BIRKFEE MMM Ca TR,
PTH RAFEF & FIE R B 61 88 /1055, 514 BMD
TR, SHRERAMMELE  FEREIBRAMEBERT
[F] T Hi ol LB B e B A W R B iR o] LR B A
A6 R BRE 7, B ALK e W ARk Ry B B BRI R
EREHEEMN BMD TR, EBBEES, T K
G PR B PR 5| R M B BB AR E M AE A IRy 5 O
R RARIE

( 3 % x ® 1

[ 1] Kemink SA, Hermus AR, Swinkels LM, et al. Osteopenia in
insulin dependent diabetes mellitus; prevalence and aspects of
pathophysiology [J]. Endocrinol Invest,2000,23(5) :295-303.

(2] HEM, %2 HER, S BRANEHEEROEEPRE
B BEAMMERII]. TAE%HE,2012,28(21);
3592-3593.

Shen XZ,Zhang L, Tian CR. Resistance training in elderly patients
with ischemic stroke prevention of osteoporosis [ J]. Journal of

Practical Medical ,2012,28(21) :3592 - 3593. (in Chinese)

(3]

(5]

(10]

(1]

(12]

[13]

BAR, A5k EFLHBRFAEEERANVEMNXER
HRSHF ). FHETALEH 5HT&E,2001,25(11);
1143-1144.

Zhao XD, Lu HL. Elderly patients with type 2 diabetes
osteoporosis related risk factors [ J]. Journal of Practical
Diagnosis and Therapy,2011,25(11):1143-1144. (in Chinese)
Chan ME, Adler BJ, Green DE,et al. Bone structure and B-cell
populations, crippled by obesity, are partially rescued by brief
daily exposure to low-magnitude mechanical signals[ J]. FASEB,
2012,26(12) ;48554863.

Shibata K, Yoshimura Y, Kikuiri T, et al. Effect of the release
from mechanical stress on osteoclastogenesisin RAW264. 7 cells
[J]. Mol Med,2011,28(1):73-79.

Stein GS, Lian JB, Wijnen AJ, et al. Runx2 control of
organization, assembly and activity of the regulatory machinery for
skeletal gene expression [ J]. Oncogene, 2004, 23 (5) : 4315-
4320.

Gilbert LC,Chen H,Lu X, et al. Chronic low dose tumor necrosis
factor-a (TNF) suppresses early bone accrual in young mice by
inhibiting osteoblasts without affecting osteoclasts [ ] ]. Bone,
2013,56(1) :174 -183.

TR, ER. HAE AR B I REERR KRR
EALR W R NF-«Bp6S i ma [ J]. &% H1,2013,20(6) .
138-143.

Cao J, Xiao GQ. Effects of Aerobic Exercise and resveratrol on
type II diabetic rat liver oxidative stress and NF-kBp65 of [ J].
Journal of Physical Education, 2013, 20 ( 6 ): 138-143. (in
Chinese )

R FESHX 2 AERA AR ATEMNBTED N ZHE
REmD]. E®EF¥b, 2010.

Zhao J. Intensive insulin therapy and bone mineral density in
type 1 diabetes mellitus [ D ].
College,2010. (in Chinese)
RE T ETH, S EURERS TR EXREAHR
BHGEHEEY N ¥ EHRT]. FEEREMA SR E,
2015,21(9) ;:1076-1081.

Shanghai Physical Education

Zhang H, Lin N, Ren NT, et al. Male and female osteoporosis
model rat bone structure and bone biomechanical comparison
study simulated weightlessness [ J ]. Journal of Chinese Bone
Osteoporosis, 2015,21(9) :1076-1081. (in Chinese)

Xu JX, Qian ZY, Li GF, et al. Correlational study between
regional fat content and the bone mineral density in 12285 healthy
subjects[ J]. Osteoporos,2014,20(8 ) :863-868.

Wang ZQ, Wang LH, Wang M. The correlation between muscle
strength and bone mineral density and other indicators in senile
patients with osteoporosis and the efficacy evaluation of different
interventions[ J ] . Osteoporos 2014 ,20(7) :815-819.

Zheng L, Chen XH, Zhou ZX. Relationship between
and Bone Mass in
Postmenopausal Women { J]. Sports Med, 2013,32 (3):197-
203,210.

Characteristics of Physical Activity

(FH#58 688 1)



688

[17]

(18]

[19]

(20]

[21]

T EERRARE

2016 4£6 H55 22 %45 6 #1  Chin J Osteoporos, June 2016, Vol 22, No.6

bone mineral density in rats [ J]. Journal of Capital Institute of
Ph_ysical Education,2012,24(3) :274-210.

Liu JY. Experimental study on the effect of exercise on the
biomechanical properties of femur in ovariectomized rats [ J].
Journal of Tianjin University of Sport,2010,25(6) :537-540.
Ominsky MS. Two doses of sclerostin antibody in cynomolgus
monkeys increases increases bone formation, bone mineral
density ,and bone strength [ J]. Bone Miner Res,2010,25(5)
948-959.

Li X. Inhibition of sclerostin by monoclonal antibody increases
bone formation, bone mass, and bone strength in aged male rats
[J]. Bone Miner Res,2010,25(12) ;2647-2656.

Li X. Increased bone formation and bone mass induced by
sclerostin antibody is not affected by pretreament or cotreatment
rats [ J].

alendronate in osteopenic, ovariectomized

Endocrinology,2011,152(9) :2212-3322.

with

Mzrenzana M. Sclerostin antibody treatment enhances bone

strength but does not prevent growth retardation in young mice

[22]

[23]

{24]

[25]

treated with dexamethasone[ J]. Arthritis Rheum, 2011,63(8) ;
2385-2395.
Jin L, Luo LN. The effect of swimming and traditional Chinese
medicine combined therapy on bone metabolism and biochemical
indexes in ovariectomized rats [ J]. Journal of Shandong Sports
Institute 2006 ,22(6) :53-55.
Sun XL, Feng BL, Ma JX, et al. Effect of naringin and
movement in ovariectomized rats bone mass and strength[ J]. The
Chinese Bone Osteoporosis and Bone Mineral Disease Magazine,
2014,7(4) :332-338.
Qin F, Zhang XL, Ruan Y, et al. Low intensity laser and
aerobic exercise on rat peri menopausal bone structure and bone
metabolism[ J]. Journal of Physical Education,2013,20(6) ;126
-131.
Isaksson H. Physical exercise improves properties of bone and its
collagen network in growing and maturing mice[ J]. Calcif Tissue
Int,2009,85(3) ;247-256.

(S H # . 2015-11-28, 4 [ H #1:2016-01-07)

(#5676 W)

[14]

[15]

[16]

[17]

[18]

[19]

Wu Qian, Chen Jianting. The effects of oxidative stress on the
development of osteoporosis[ J]. Osteoporps,2010,16(3) ;222-
224.

Wang W, Zhang X, Zheng J, et al. High glucose stimulates
adipogenic and inhibits osteogenic differentiation in MG-63 cells
through cAMP/protein kinase A/extracellular signal-regulated
kinase pathway[ J]. Mol Cell Biochem,2010,338:115-122.
Botolin S, Faugere MC, Malluche H, et al. Increased bone
adiposity and peroxisomal proliferator-activated receptor-y2
expression in type 1 diabetic mice [ J]. Endocrinology, 2005,
146 :3622-3631.

THRE.HR. ZHEMBERFABRHBEAOLRHTR
(J]. 57 R A BB 2 2R 75,2014 ,30(1) :68.

Wang ZF, Zhong L. Experimental study of curcumin on the role
of prevention and treatment of diabetic rats [ J]. Journal of
Chinese Applied Physiology,2014,30(1) :68. (in Chinese)
ZHE,ZW,XNEE,F FARFTAEHIEPHEKXR BMD,
BEANERNEERHERI]. EFEH, 2012,19(2):
132-137.

Li SC, JiL, Liu TW, et al. Effects of different ways of exercise
on ovariectomized rats BMD, bone biomechanical and metabolic
markers|[ J]. Journal of Physical Education, 2012,19(2) ;132-
137. (in Chinese)

BEE ARTANEHMERPRXREA M EHHELHE
BRI (], REBEE S B¥R,2009,24(4) :337-340.

(20]

[21]

[22]

[23]

Fang DM. Effect of exercise on bone metabolism in different ways
and its related hormones in growing rats{ J]. Tianjin Institute of
Physical Education Report,2009,24(4) :337-340. (inChinese)
M BE BRRMALEREASSERFI]. A
JUBHKE PR 4% 7% ,2007,22(20) :1584-1585.

Lin MF, Fen X. Melatonin anti-oxidative stress and organ
protection[ J ]. Journal of Applied Clinical Pediatrics, 2007, 22
(20) :1584-1585. (in Chinese)

Pacheco-Costa R, Hassan I, Reginato RD, et al. High bone
mass in mice lacking Cx37 because of defective osteoclast
differentiation[ J . Biol Chem,2014,289(12) :8508-8520.
Zawawi MS, Dharmapatni AA, Cantley MD, et al. Regulation of
ITAM adaptor molecules and their receptors by inhibition of
calcineurin-NFAT stage
differentiation[ J ]. Biochem Biophys Res Commun, 2012, 427
(2):404409.

BEM,EZHE HHE. S THBMNERBEENEDIRE
BMP-2 .Smadl/5 1 Runx2 RIEMEH [J]. PEIEFHEESR
#%,2013,32(7) :617-622.

Chen XH, Li SC, Sun P, et al. Downhill run on bone growth in

signalling during late osteaclast

ovariectomized mice BMP-2, Smadl/5 and Runx2 expression
[I]. Journal of Chinese Sports Medicine ,2013,32(7) :617-622.
(in Chinese)

(4R B8 2015-11-20, 45 [ B §1:2016-01-14)





