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[RE] By BIXEAEH NOS{EMEREMNEBEREEHALHERER. H5E
4 AREH AR NBFRAGOMNEFRANENA KPR RN BN AT EERN 1
B BN B R A (OVX 41) FR A B B4R H M4 (low dose nitroglycerin, LNG 48 ) . 3l B 4
B H 4B (middle dose nitroglycerin, MNG 1) LA R B A B B4 BR H i 41 (high dose nitroglycerin, HNG 41),
FTEESA HAFHERAXRBRAESEEE AARETE RERKSSE FMELF LI
FESH. BR OVXHAKXBRHEHLSOAKRETE XRE K SSBRME NO.Ca FETH, MF P
ZEABINCHMNC AAXREEAEG .S OVX BHELERME P K F THREABNERYEER
R HNGAKRYE OVX AL NO K FREAR AABHE2FIT FLBERTREN, &it
K PARHEENAFHBRREPRARBERMERTRNERRE M REHEIEZPIEXR
FREBL BREX,
([X@iA) BEBRLE; X008, —EWLR; NOBK; HKE

Effects of different doses of nitric oxide donor on prevention of rat osteoporosis = HAO Yingjie , CHEN
Fengbao, TANG Yu, et al. Department of Orthopaedics, West China Hospital , Sichuan University, Chengdu
610041, China

[ Abstract] Objective To study the preventive effects of nitric oxide donor ( nitroglycerin) on rat osteo-
porosis. Methods  Four-month-old female SD rats were randomized into sham-operated (SO) group and ovariec-
tomized(OVX) group. One week later, the OVX rats were further randomized into OVX-induced osteoporosis
(OVX) group, low dose nitroglycerin(LGN) group, middle dose nitroglycerin (MNG) group, and high dose nitro-
glycerin (HNG) group. After the treatment, the whole body bone mineral density (BMD) and bone metabolism-as-
sociated biochemical markers were determined. The dry weight, ash weight and calcium content of femoral bone
were measured. Results Compared with SO group, the dry weight, ash weight, calcium content of femoral bone,
and the serum level of calcium and NO were significantly lower. while the level of serum phosphorus was signifi-
cantly higher. After BMD in LNG group and MNG group increased, level of serum phosphorus was significantly
lower than that in OVX group, while the other markers were significantly higher. All the markers other than serum
NO were not significantly different between HNG group and OVX group. Conclusions Low dose nitroglycerin and
middle dose nitroglycerin prevent bone loss in OVX rats but hight dose nitroglycerin does not prevent osteoporosis
induced by ovariectomy.
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2. BEHMERHE

1% L H 284 (30 mg- kg 1 5 ) B B 3 5 R B
B EREEE, TAEAGTEEMESR DA, ##
ABEESTRMGERBIME, 4 SREHLIHHE
BROMME, 2 EEAY0. IR AERARAE
RAERLBhED Z—KARKE. R5EL3IIE
BA T8 1 40 B 2% b, JE AR A R S LN R YT RR E 4
EMFEERA,

3. 94

LRSI RBF AL (SO 4H)10 R
EMEFTHRBEMERE 0 R, FEERN 1 ARE
BEDL RS R (OVX )10 RAEH B M
HWA(ING H)10 R . FHEHMHE A ( MNG
H)10 R R B EMBRH M4 (HNG 4)10 B,

4. X 5iRAM

XR-36 ZXNEE X & H % E X (£ H Norland 2 7]
A7) 1013 BT OL(BEE R AN &
7). TG328A B FRF(RME A £™) .2
Bah b & X RN (RE DPC AR 24).
XZ04- 10 B @ (R T Ra T £7).
WYX-9004 BE FRE A HAEN(H AR BILARE
). MEBRHEMA(EREBRHZA) .NoKXME(FE
FEBEMIERAN).

5. 8RB FB:

EHHMYTFRE | ARKEERY . &4
HMBBH 1K, BRALA 66K, E—4AT 0.6 mg-
100 g'+d'. LNG ZH .MNG #4f1 HNG A2 34 F 0.2
mg kg 0.4 mg-kg! A1 1.0 mg- kg MIAE AR H whik Mk
¥ ,S0 4171 OVX H FZmB/k#EE.

7. MR

(1) 2 5 B %% (bone mineral density, BMD) ; XR-
MW X KRB HFEMNTHMELHZY BMD;
QKXBERETE. KERKSSEMNE . RAK
ALk BN A A RRR LA G54 A
FETHMEZE 0CTHTI1WLAHERAASZ—
HFRFEHREBTE AGHBRETET S00CHIER
RRtEch REER A ASZ—BFRFUEK
H, HHRERO01 g KB T 6 ml/LERTHBE
1000 FEETFREFRESAXEN EMERIBS
B; Q) MEALEREE: TEHKR KR, B
F 37°C/K¥A 30 min BN fL HE B, AR5 B F 3000 v/
min B5.G AL B B0 20 min, R BRI _E 2 i # 5 5

HRAREREEALEL A5 E N KR Ca.P. 8
YRR RS (ALP) & B, 3 A MR 7 B 1 W 52 I v
NO /K¥F.

8. Fit#E4 B

G BAEA x £ s T, 7E SPSS 10.0 for windows
Bt T R, TAEBUR ST ESHENMT 2571
BEE,BXZAHBORERAERR = 414
VBl % 4 Lt 3R A LSD Kr % o

€ =R

1.BMDWZ :OVX A AR & B AR 2 H
BMD # tt SO 41 8 E MK (P < 0.05); LNG £ .MNG
HAXBREZEETF OVXAH(P<0.05.P <0.01); HNG
HARES OVX MU EREBE®E(P>0.05),5
REE 1L,

1 FHAREEERM(T+s,g/cm’)

#1531 HI%(R) B EE

SO 10 0.193 +0.034"
OVX 4 10 0.189+£0.026
LNG 4 10 0.192:0.027"
MNG # 10 0.194 £ 0.025"
HNG 4 10 0.190 £ 0.022

. 50VXAKE"P<0.05," P<0.0]

2 RETE.RERR>BESEME OX 4
AEBRETE RKERKSBSREBZFR T SO4
(P<0.01);LNG £ . MNG #H KB 5 OVX 4HH H A&
ETEBEART(P<0.05.P<0.01)  KEBEH
B(P<0.01.P<0.05) . RAEEBUBEAD
(P<0.05,P<0.01); HNC H K5 OVX M LL &
REBEH(P>0.05), 551 0%E 2.
£2 FHARBRETE KE KMESRBM (3£ s,mg)

4 BB (R) TE KE KA

SO 4 10 554.6+31.45" 325.45:19.26" 17.81:0.186"
OVX 4 10 517.03+18.03 301.41+18.52 17.55 +0.087
LNG# 10 537.38:21.99" 321.49:14.64" 17.68+0.150"
MNG# 10 543.00+16.86" 318.11+15.94" 17.75+0.136"
HNG# 10 518.04+18.13 309.79+12.47 17.57:0.114

H.5ovK ALLE " P<0.05," P<0.01

3. M4 AL FR AR I

& CaZB:OVX AHARBEMF SOH(P<
0.01); LING A.MNG H XK RHYBEH/ T ovX 4
(P<0.05.P<0.01);HNG H KR 5 OVX Mtk &
REBEMHE(P>0.05), MFPSE . OVX AKXKR
BERT SOH(P<0.01);LNG {1 .MNG A KB 5
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OVX#HAMHmMFEPEERBEML(P<0.05.P <
0.05);HNG A KR 5 OVX L ER X B EH#
(P>0.05), M ALP K¥: &4 KR ME ALP B
FRRABRBEEFEMIG, P>0.05 B SHAKXRM
HAPKFEREBEN, MF NOKF:0VX 4
KR ML 7E NO K1 SO 4 B EMK(P <0.05);LNG
2] MNG A HNC A KB BB EH F OVXA(P<
0.05,P<0.01,P<0.01), 458 0% 3,
23 ZAKRIMEF Ca,P,ALP,NO K EHM (T s)

;8] ?J;S: Ca(mmol/L) P(mmol/L)  ALP(uw/L)  NO(pmol/L)

S04 10
OVX 4 10
LNGH 10
MNG 4 10
HNG 4 10

2.45+0.14 2.49£0.11" 162.3£10.9 75.36+7.49"
2.24+0.10 2.62+0.14 175.8+13.5 67.25+8.28

2.38+0.12" 2,51+ 0.07° 171.2+£11.3 76.75+ 11.37"
2.43£0.12* 2,50+ 0.10" 172.9+15.3 80.49+8.18"
2.17+0.08 2.58+0.09 169.5+17.6 81.44+9.77"

H:50vXAKE" P<0.05," P<0.01
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(nitric oxide synthase, NOS) f {b L-Arg % K2 i 7™ 4
B, NOEANERAEMERY A RES ERIF . ¥
% M EASBRBSRET R EFEERAY,
EERAMNZEH AR NO SERBEENEER,
BRI EEF AR PTHEANKE NOS(eNOS) RiEHE
& NOS(iNOS) ), f B 40 g (OB) 0% B 40 g (OC)
PA B 5K X4 NO, & 5 BB A
=gl ol iR R

NOWPEALERABRELZHRBFHAET,
BEST NOER B WA AR —KT LE NS
R, B ¥ TNF-o. IL-1B. IFN-y & LPS; 55 — KA T i
NO & &, i 1L-4.1L-10 & TGF-8, EMFEAEHTF
HROKT R AR E A RN NO KE,

NO-NOS Zgixt & fR i B4 W ¥ e A,
—FE, ' NOXERBEHRAESHARKIE
HIRER UM, NOS Rk ¥ R B o & RK%KE
NO, FERAEBRYK, RIS EFHARNEARKE
EFE BB T8 NO WFEE,NOERFE
MEMARAGEESESIRY REZERBHARS
BRARZEAMESEIIBITHTREERE
Fi; 55—, % NOS &K ¥ & i & B E % E NO
AMHBBARERKER MEMREASKE
A9 NO 777 410 1 BB 40 Ha i) B BLZh BE

BT RER LY, ovX A KR M iF NO Kk
THBKFSOA PHALIT¥EL(P<0.05),
X A AR B TR B A9 NO 12 3 1 B 40 B A 14 =) B
B ML, KK B NO iF 7] 38 58 IL-1B3,TNF-« 5§
RO T B 4 BB YR W RO B NO & P R W LB
WA E, FRERUELBEEMBERB SR
B, YBRMNE FHEAE (S% Wimalawansa
USRI )M R & No ik (RsH ) RHEYT
HEBEXMHE TEEKREN NO, £33 12 A
RHBMD # OVX iE B EH A ® (P <0.05.P<
0.01), FMREBETE.KERKSFBEEULME
AR OVXAA KT ¥ER. XEHHAMRK
A 2 Y P B R R VR B NO 2T 4 R e, PR - B
HALNBGHEH AR MYAT 2 AFNEHRE W
RERBNKBRERGMEABBIIGER, TEHT
i VR NO B R AT DA b B AR A R W, (B X
BEARMHEBEEREMA R, E8ERKKED
M BRBAEFEHL
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{2 NOS A B NO, T B AR P FEEM INOS ¥ &
BRI L4 KR NOU, Fr A3 R AR MR H
BHAH - RKBWTEFHER=HEE N0, BR
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HEER, FEEERERNAE BRAMBEMELMD
KR, BRHMAEN LMERE, HURE N
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AHY B MEEER, SR E, Bt
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B FE P 0 . 38 3h itk 3k 0 L BT BRI 4T B4 L A o A
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