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WX FEHBRAMKBREFIARGHWEIBTERA. FE 60 R 6 MR, BlER 12 H
ERBFARAA) KRB AFEALBRA, ZH 2 AR NEXKEEENNEKRAREFEE, H
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Study of the effect of different doses of nitroglycerin on adjuvant therapy after osteoporotic fracture
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Abstract: Objective To observe the effect of oral medication of nitroglycerin (NTG) on bone healing,
and to explore the effect of different doses of NTG on adjuvant therapy after osteoporotic fracture operation in
ovariectomized rats. Methods Sixty 6-month female wistar rats were randomly divided into two groups: 12
rats in sham-operated ( A) group and 48 rats in ovariestomized ( OVX) group. Twelve weeks after
ovariectomy and gavage, bone mineral density (BMD) of the right femur was tested using dual energy X-ray
absorptiometry to confirm the successful establishment of osteoporosis model. Then the right femur fracture
model was established. Rats in OVX group were further randomly divided into low dose NTG (B) group,
middle dose NTG (C) group, high dose NTG (D) group, and control group ( E). All rats in OVX group
were given an intragastric gavage of different doses of NTG per day. After 4-week and 8-week gavage, 6 rats
in each group were randomly selected. BMD of the right femur was tested using dual-energy X-ray
absorptiometry. The situation of fracture healing was compared through X-ray imaging. The serum
concentration of nitric oxide (NO) was tested using nitric oxide kit. The number, size, and the shape of
trabecular in bone callus in each group were observed using HE staining. Results The concentrations of NO
in group B, C, and D were higher than that in group E. The healing of fractures in group B and C was better
than those in the control group and group D. A larger number of calluses at the trabecular bone were also
observed in group B and C. Conclusion Low-dose and medium\dose of NTG can promote the healing of

fractures, whereas high doses of NTG cannot promote the healing of fractures.
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1.1.1 SLEFhH.60 2 6 H R MM wistar KR (H
IWPEM R ZEELK ZE Y P.OoR4E) KE 270 ¢
~360 g,

L1.2 FYEEKE & (1) 5H FE#HR 12 2
EABRFARA, R 48 RAENTRA, (2)BREHR
BRIV 55 :10% K & R (0.3 ml/100 g A F )
RETEST , BRZ T B, U B &1 8 , JE B 4 140 T BB
EFERENO, K41 cm, #FABERE, THHHK
PIGRE A SR, VIRNE, JA L E S )5
XHBE, RGEXEHES  REH=X,HER
B EALEIENRNEZ LR, EMFERH. &
FARL, [R5 B A B8RS, YD Bk 5 5L J&) B fBL 60
R/NIR B , 4r E 2 (-4 37, 12 R UG SURE X & % B AX
MEAMKREEEE, TRAFEERTRTAA
HEE BREEXT 2.5 MrdEE  IEW & RE M0
A EE ST o

1.1.3 BIERIES 10% KE5EE (0.3 ml/100 g
RE) RS, RE S, EMEML, B E, XHE &4
THREREBBRE THMIAGTIO, KA1 cm, REE
BETHER, REEHRE T, 1.0 mm 7R,
BT HATE A, — B ABRCE 3T %% B R, 9 13
ERE, KES L m KRR RAFERT O, R5H
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XE HOLOGIC EE X KRB HEWEN( £H
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FEM) ,OLYMPUS 2 B 388
1.3 BF%k

LRHAFMYHTREE _RFHRALETHRE
#H BHIR,E—4T 1 ml/(100 g-d) K. F,
BRI EA50 54 F 0.02 mg/100 g,0. 04 mg/100 g,
0.1 mg/100 g WA HMEMB, T BAS5BRFER
HAETHEMEKES,
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¥ B R A B TR R 48 IR, 5 F
KYE4RH S ABHAER6 LXK, 10% K& AR
(0.3 ml/100 g KT ) 5 Fs 13 5 K %, DLRE X KB %
BEUMBELANREMERE, NERE:S ml Rl
BEKR TRk, BT /K% 37C/K%E 30 min
i€ 3 1 YL 26 [ , J K T B If 9K & F 3000 r/min 8.0
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Gt HE L 8+ AR MEZ KR, 18 A SPSS
13. 0 for windows G814 X B4 S 7 G iH = A0 3,
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Fig. 1 BMD of the right femur 12 weeks after ovariectomy

®1 EBFRE1R2ABSLABEE(g/cm’)
Table 1 BMD (g/cm’) in each group

12 weeks after ovariectomy.

415 FREEEE P
BFER4 0. 2735 +0. 0053 0.010
BHRFAR4 0.2402 +0. 1345

KREEARE 2 A WEBARBEHEE, £H
HBAFEEWBRTHRFARL(P <0.05), WAKEK
ERRAFIT¥ENL. HELAHHEHEMTR
FAREYHMAE 2.5 fFirHEE

%2 BRABMBIEBEIABGTEABTEE (g/em’)
Table 2 BMD (g/cm’) in each group after the

establishment of osteoporotic fracture model

H 7 ARG 4R AR5 8 A
BFERMA(A) 0. 2800 £0. 01006 0.2910 +0. 01280
KA HA(B) 0. 2695 +0. 00501 0. 3067 £0. 01789
R EH(C) 0. 2670 +0. 00316 0. 3077 £0. 00490
EREH(D) 0. 2528 +0. 00840 0. 2403 £0. 00931
TR (E) 0. 2560 0. 00963 0.2415 £0. 01685
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Fig.2 BMD (g/cm’) in each group 4 weeks

after drug administration
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Fig.3 BMD (g/cm’) in each group 8 weeks

after drug administration

BEFEARHA(P=0.027,P =0.008,P <0.001,P <
0.001) ,# M P <0.05 Githrn#E, ER B RA ST
B, BRABAHABTFERTRBBFARLA
(P=0.027) fHRS FARBEREA S BA(P
=0.001,P=0.006) R HRHFLIT¥EE X, T
BABHERFEIRA(P=0.008) ,{HE TEHA
BAEXMMEA(P=0.004,P=0021),KFABHS
FRIEHAZELLE (P =0.581) ERANBEFFKITH
B EMARBANREZEAEZG,. ANEBAER
ERTFHRERA, EAEARTREH(P <0.001,
P=0.001,P=0.004)  (HESXBAKUKEF AR
HHiEENL(P=0.485),

LTRABFBHARES A, BFRUAFFESK
MEHA PHNEBEALBELZH (P =0.066,P =
0.,0.0S2))ERAABFHEU¥BEL, WETRERAE
4 X ERAFTHBEE(P<0.001,P<0.001) R HE
Fit¥BEL, KNEBEA5BRFREAUEK, BFEXL



PEBRAMREE 201343 A5 1958538 Chin) Osteoporos, March 2013 ,Vol 19, No.3

HEZF(P=0.066), BFEHRTHAEH, x
A (P<0.001,P<0.001) ERAFLHH%E L,
FHREASBRFRALE, BEFLHBLER(P=
0.066)  ERARALEH%BX . IR FEANEA
53 41(P <0.001,P<0.001) ZREHFHKiH%E
X, RgS5RY BA40E BHEZRLHEE
F(P=0.903)XRAAFHIHEEN,

2.2 NO ¥ (pmol/L)
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Fig.4 NO concentration in each group 4 weeks

after drug administration
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Fig. 5 NO concentration in each group 8 weeks

after drug administration

%3 AR5 NO¥KE (pmol/L)

Table 3 NO concentration after the operation( pmol/L)

“A 5 Rig4H RE8
BERL(A) 18. 3962 £ 5. 0891 21.3837 +7. 4681
&7 B4 (B) 18. 0818 +2. 1855 22.1698 +5.5572
R BA(C) 26.2679 +5.0422 30. 3459 +5.7976
HWHAEA(D) 33. 4906 +8. 2836 38. 5220 = 6. 2412
Xt RAH(E) 6.2893 2. 8407 7.8616 +3.9876

RIGHLGIE NOWE, A2 4 AEBRTEAR
AMBENORESHEABAZALBEEHE LR (P
=0.917) , EFEHAEHA . BRELA(P=0.014,P
<0.001),®H FXF B4 (P <0.001), % %K % it¥
BCEABRARKRTFIANEL SRBHA(P =
0.011,P<0.001) , & FX B4 (P =0.001) R A
FREUHEENL, PRABARKTENELH(P =
0.023)BTHHEA(P<0.001) XFALELI%E
X, BRBEHETXEHA(P<0.001),

KA RERFAASKNEBEALBLHE
F(P=0.82) EFPHAEH, MEL(P=0.025,
p<0.001) , & FXEA (P =0.001) (KA EHEXT
FREH, BREH(P=0.025,P<0.001), & TXf
BAP <0.00) ERFARITHEL., FHEAMK
FHEABEH(P=0.025) 5 F Xt B4 (P <0.001),
ERE R T R4 (P <0.001),
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Wistar # K BUTE 6 ~9 A H itk A B4 K #
I3, BHRTFHR 50,10 N A ks S8, s —4
B AR X B BB B, LB SRR 5P AL, IR AR &t
GREEREMARRME. Hit, ALRRAH6 A
KR, NER 12 BE, SRABEENE
BETFBRFARL(P=0.01),3% 8 P <0.05 G it %45
#LEREFRIFEN, R FH %M 00333 &
FERFARMA 2.55D(0.01325) " 4F B B J i 4 4L
REL R, B ERARBRERN T ELHE
FLOREBEARN T ENAS THERSHHR,
RJE RS E R E R E R, 6 578 BT
KBBEE— AT b2, BALRR
BRERNFRBRE, TRETAZENRE,EA
BREER 11 mm TR AT AR BB E BT,
HAEBIER, 806K, IBESR BELRGY
Bl HR, A E M E, FeHE TS
HKR BB T T R, AR R E
BV, ALRERBERAMN B ISR E vR
J& B TR, B, BRI B4 0. 02 mg/100 g, 0.04
mg/100 g, 0.1 mg/100 g NO {3t {&-5% B8 H nh &
BUO, Az54,8 A, B8 & H 0 NO %
BLERBREARASBTERMAKNA NO KEL
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R, BhEHEE  BMEREAESRFRHAEE
Mo BE, BABHEHERES . A48 AEFH
LKREW AL BRI, 5X BALZEH,
BHAGHHAERE . RABRHASHRRHARE
4 FJG HE 68, ¥ BHUE T WE, T L RBHFAE
REMK, RS RIRH/NRERE, T W BRE R
FaK, SAEH, RAFARTARED, AL
HBLREIG/NRR B HEE A 256 BT R B4
55RgAB/NRFHENEL, P 8 AR TR
BRI REF W EBAME , F/DRBEHABEE, H5
FREA -, GREA S BAHE/NRERED, /N
i RIBREK HF T mEAL. EMAREEX
MAREAR, ALRIEET ,KAZSHRENMH
RHMBEFTRALRBITHAELIRPED T HHEK
R, EHTBINAE HEEF RO MR HA
BEEMRIER.

BARAE S5 B TREAL B R R AL B TR B A 52
SHRERE AERANASWHENEL, T XM
HENBRZR. #EEESRATHAREREOHERR
ZARG A, RIWI 2 WA R 7 K (osteoprotegerin,
OPG) "' A4 A# 18 ( IL-1B) IL-6 ., b 3 IR 3L
A F o(tumor necrosis factor-a, TNF-a) Ji & B REE
¥ B F (insulin-like growth factors,IGF) M A4 K
B F B(transforming growth -8, TGF-B) , iX #& 4fi ffg (A
FHEHEFKEZWE —E LR S 8 (nitric oxide
synthase, NOS) 1% ¥, # i SE B X+ NO #35. NO ¥
HE W 3E BE Tt 5, O T BE 00 5 T M ST AL BB
( guanylate cyclase; cGMPase) , \ T 5| R SF B BR & T
(3'-5'-cyclic guanosine monophosphate, cGMP) ¥t &
BT, o — 2 BOE R W B B8 G-1(PKG-1) A1
BESRME AN GI(PKG-IT) , AT LB NE
MM ES RS . R, R RO
0 7= B OPG il it 45 & BB 40 M % ] I 46 i
WX NF-kappa B 3% {3 7% BC 4k (RANKL) 45 &, 3¢
S 4591 RANKL 55 & 5 /& 40 e 9 3% 3% NF-kappa
B 37 {& # 1% ¥ ( Receptor activator of NF-kappa B,
RANK) (945 & , B #F T B A0 44 40 A 1) 5 40 MR 0
", NOEXN—RMEEAN NG T, ER/RBHE
EESERTEEREMNEM S TFRTEHRON
i AREEBERHEHNRIEGER TEXERNEM.
ST E ST R AR H I 7E 7 N B R SR B T B 4k NOT
PETTVE R R . WEER A Y R E Y,
BlfEROBS KRES TEENTH. Bk, —EmMR

X B BB AR B 3T RS B BY ¥R T 4R AR BlHE
LL,EHTRRG B KA MK FatH H
LB KR 45 B e BB H i X T BB AL B B
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JRHIRBNRITE M . AKRIES T EE N &KW
Hx T RGARAE ARG BIEI T

BARX T B RGALBR L TRT, BRE
4% F 4 2 f5 B BB AR I TR i R TP G — K367
U, FNREMNEERE BROAARELELS
FEERAE RGN BB AY, X XRELY LE
RO FRBEFEZN, BT ARENHBE
T RAGLRMLE, ALBRIRATLES, €8 RE
MABREHRAEFHRATHRE W, AHTEIHN
AE FANEFEERESE, ATREETHREITH
KB . ALK BAREH YN EE LSBT HBEAR
B HRE MRS RHER, ERHR A
B, A%t e LR — S, AR EE i —
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