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[WE] BN HRBRABEEN—SLEANHEBEREBGRBERENERN —RILEE
B EABRBRGMERBIBRT —SBERARTRYS. Ak 4S5 HSDBHEXRIAYOBRFARA
(Sham 1) ; QFF VI BR A (OVX 41) ; @OVX + 5% J1 3597 (Premarin 41 ), # 47 iNOS AL 73 & iNOS,
eNOS RBEAMTR , MERLTFHRKEHAETHRAAEE(ODDIERITIEIR. &R INOS [RAIZ3
TRERBA:ERABEBES BBEANRB/NERE INOSmRNA FRHHRX , EZRFERD
Z#(P<0.01),iNOS S B 411k SC I 45 SR B /R OVX 4H iNOS FH#E % X 00 B 5 Sham 413 fii; T Pre-
marin 41 iNOS iR IRER OVX A B K (P <0.05), OVX 415 Sham 4] eNOS KX ER TR F #,
Premarin Z1 3¢ OVX 41 eNOS FRixIRE M B W M(P <0.05). &it NOREAY OB.OC ThERE sh A —
MEEHNET NOSBAKETHESHERENBRSAZ TR RHRT OPEMHEX., BUEKA
F# iNOS mRNA ik, W #] iNOS BEH-G& R, ATTR R EETTH A OC 8 BuL, Xt B4R IE X A8
T eNOSA R, AEHEHEH, EMNTEHANEREBENKE NMER ST R- BB H
R 1:): W
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Effects of nitric oxide on osteoporosis and regulation and control of estrogen LI Ang', QING Maosheng',
XUE Yan®. 1. Shenzhen Hospital of Traditional Chinese Medicine , Shenzhen 518033, China;2. Beijing Jishuitan
Hospital , Beijing ,100035 , China

[Abstract] Objective To explore the effect of nitric oxide on osteoporosis and the relationship between
estrogen treatment and nitric oxide. Methods Forty-five SD rats, 10-month-old, were sham-operated ( Sham)or
surgically ovariectomized (OVX) or OVX + estrogen (Premarin) treated. The rats were sacrificed at 12 weeks post-
surgery. In situ hybridization was used to detect the expression of iNOS mRNA , immunnohistochemistry was used to
study the expression of iNOS or eNOS, and image analysis was done to measure the gray scale and average integral
optical density (ODI). Results In the OVX group,the expression of iNOS mRNA and the synthesis of iNOS sig-
nificantly increased , compared to that in Sham group ( P <0.01), In the premarin group, the expression of iNOS
was significantly decreased.There was no significant difference in the expression of eNOS between OVX group and
Sham group, but the expression of eNOS significantly increased in the Premarin group ( P <0.05).  Conclusion
Nitric oxide (NO) induction by nitric oxide synthase (NOS) is not only a physiological mediator,but also a patho-
logic factor;it plays an important role in the process of osteoporosis . Decreased expression of estrogen and increased
expression of proinflammatory cytokines will stimulate bone resorption by induction of NOS to generate NO. Estro-
gen can protect the osteoporotic rats from bone loss by NOS ways, facilitating the coupling of bone formation and
resorption.
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1. LK shHy. 8 10 A% SD KR, &E
(289.71£23.6)g, ] RALKFHY P .LRRE, S5
AR, B KoK, BEPLIEE B 60 S 4T XU B &40 B,
1% & B H 280 (50 mg/kg) B8 FEE R &, JC B 2% 14 F BX
R V96 00 1) 0 i A B P A0, 5 o R B LA BB &, 1R
FRANVIGBEEN /MG REB, E MG, &2
) 5 ST R A SR BLYIBRJS 5 d 3% S BB 3k i Jal
WAL, PR TFEHBEYS.

2. SLE T KRR G U0 B L S RE AL AT R 3
H, 8415 R, 9H 1% E LZ (50 mg/kg) K
R, 2 DM E/N I O R BEDMBI S, H KO
BFARH (Sham 4 ); QI HEWER LA (OVX 4); O
OVX + f% 35 11697 4 (Premarin 20 ) 3% B3 XU 57 &8 75
ﬁ;‘%j}(Wyeth—lederle EP@%BE’AEEF)O.IZS mg/
ke E,BH 1K,

3. L EUH . FA KR 90 d f54b3E, & RNA B
FMT L BUEE 2,3,4 FEHEMESR , R 25 B B SR 41, #h
EHB, EBRHEDR, 4% LR PR 0.1 mol/L PBS
(pH7.4, & 1%DEPC)W H [EE 2 ~ 3 h, ¥ HMBK . &
B B L YA 5~7 pm,

4. FEFHN: iINOS R AN E(NE
iNOS 1 /¥ 45iC cDNA ZHFEZ I BIFEH W,
FXBREWAB,HABM, ROTHBBFHE, AU R
fERBTRE) EBFRE-LVE-TELYEE
(SABCQ)iE#M & ,DAB BB IAN & ,AEC B B EN &,
DL ¥y g 18 18\ & ; DEPC: Sigma /A 8] s /5T K
R cNOS #i {4, % 51 K Bl iNOS $i & (Santa Cruz 2
")

5. RPN AU A REBESRE BB
(APES) M A b, % MILAE , 3% H,0, 4L 3 ,3% #7
BRBEMEECQMIFEI, A INOS FZFHRKE
£t ,40°CR & 2438, BREE SSC Yok, H M, W
IH DH,PBS Y, BABE, RAARXRR, i
JEBMEET W mRNA "R fEM. B PBS R
WEHEFAYERT

6. RBA . HHBM,3%H,0, 43, HME

AT AL, Wb B A, BBt R R T 8t (INOS 2R
eNOS),PBS ¥ o, A E L L EH %A T 4, ®m
SABC,PBS ¥Edk, @B A, FAREE R, BK,EH,
HA,HAEBMETMWE mRNA XXX HHER.
LA PBS R &R £ VEFAHERT B,

7. K # R 5 R MetaMorph B 4 v
351 AT HERAHARAITERINT,E
BBRGE LEEAE BRSE . RE, MEHTY
K K& F 3B 40k % F (oD1) 1 4 it 8 5
SPSS10.0 A EXE T £Z 047, I E B4R : KK,
BB s TR

=R

1.iNOS JRfI #3 : &4 OVX KR iNOS JR{r 4%
HERRE 1, Sham 4B HEKE AT LE JLL 4
Mgk e M RS, HREE BN, HBES ]
RMBEHREKAE, B AVERES. OVXA:FHAER
A A ABAMARERA, ES/PREERE
MMEHRK P RHRERKBRLE INOS FH ML PR
Premarin 4 : I B FHBER AWM BERMER AR LB L H
BUE, A RANEABNREE TREE,. &
R E MM RIE R E R, R INOS /X B3

FMH
®1 INOSFEMARZER(Z£s)
A 5 KEE Bk EE
Sham £ 174.07 + 24.65 0.234+0.038
OVX 4 225.92 +21.05°° 0.391 £ 0.030°°
Premarin 4 204.80 + 34.51° 0.31120.044°°" "

tE: 5 Sham HAMHK,° P <0.05,°°P<0.01;5 OVX HE KK, "
P<0.05," " P<0.01(F#R)

2.iNOS S H L : K4 OVX KK iNOS % 4
LR W 2, Sham 4 : B/NR FE ] WK R MK
BB A 40 M2 (lining cell) , R BB 40 JfE 52 AL B 2 BB
. BEFGFILEERE L, EALRE KA
R A EBE>THHEAEED BRERE
AN FRIRIRE (R, OVX 41 41 8 PR 4 BB BUE 2 A :R
EHRE, REARCEHBREES, BRYIES)
HE B ESEHREEERENETE —EHR,
EEEHRER, Premarn 4 BB XA iNOS £
KHERREEL BEERK, MENBEECHERS
MM 28, aEMERARS AR, B/IR
REHRAAREA KRR FEIEL, FH INOS ERIBZ
EENIE N
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:®2 INOSHEALLER(Z£s)

5] KEEMA BAXEE
Sham 4 164.93 + 14.52 0.405 + 0.038
OVX 4 196.02 + 9.39°° 0.524 £ 0.059°°
Premarin £ 172.61 + 14.82°° " " 0.457+0.044°°" "

3.eNOS HZ Ak : &4 OVX KR eNOS Sz 4
SR N 3, Sham 4. B FEHE A A BA &
T eNOS, RIEFBHB MR, B/PREREHH BB M
MAREHERE, OVX A . BHEBEFRMBATINE
eNOS PHPE 5, FHYE R A G M3 ™ 0 3 8 A% 5
& MEEE R KR, F&/NRRG, 58
VR, BEEH, REHEAF, Premarin 4 : eNOS
HEBEMRIEHRE N, FEEARTREORE
YR WA BB eNOS 2+ i , A MBI H B BB 4 7
MR, BRI AN A B BB A
S, B/NREREAM AL A BB R, FH

EREBRNBEE.
£33 eNOSHREHMGER ()
A5l KEME BOREE
Sham 4 169.65 +21.31 0.385 + 0.058
ovX 4 160.72 + 16.35 0.391 + 0.057
Premarin 41 178.05+ 8.61° 0.513+0.090°°" "
it it

1. NO *f& 40 My 4= 3 1E A

NO 2/ NOS # 4k L¥S & BB =4 1,
HRCE LB AP ETEHFENKH M NOS(en-
dothelial NOS, eNOS B} NOS3) % % 4 % ( Inducible
NOS, iNOS 3 NOS2)!V, [E#AEBRAET,eNOS =
AR B NO (pmol &), R B A B HE M, iNOS
Kk C kB, EAMRA T RS HEER AR
F,iNOS ¥ 8 KBS ™4 CR R T 5 £E B e 41 g .
BAEME BEAME), SR FFEEi5 20 h, A RA
PE /K -7 BE /K (nanomole — micromolar) 7K 3F B9 NO, Lt
eNOS 5 M NOWRERZ AN E B EHKEN
NO — ¥R iNOS B i% byt 212,

HEAFESRBIRIMELRS OP =4
PIAH%,OP SRR R B H SN A M KB4 44
A F IL - 18.IL — 6. TNF — o BEHUK F 8 [ 4 i
HIEH ABTHE , FFREAE R INE B4 E Ayl
Kasten {32 iNOS 7= 4 i NO X 44 P 8 & 40 M (0C)
EHEREHEEREEN, X ME KR (0VX)IL-18.
TNF — o W30, AN FKF RAEREEH
W NO WREERITHE IR T OC B W iE H:, AT

Bh oPRBEAHIBRTEERR,

BB 40 (OB) [ B 77 7E eNOS 2 iNOS mRNA &
wB, OBMHMAEREBEREFRSWHBNET RE
R TFE MW E NO fR4E , EHAEBFH T ,eNOS i
AR RKHR E NO ZE4ERF OB IEH ThRE B 4t 3 M
A BELAPRAEREEER. BIRKE NO#©
KT, WE OB BB 4k R Th 6, tn
TNF - o IL-18 #1 IFN - vy R & {EF TR M 3% A OB
A B 25 M X H- B AR g 0 CH-TdR) R A, 3%
RFRE S OB WR AN AR 10% , 3 & OB 7
R385, B W OB 4R, fR 3E B2k OB J (¢,

MHERZRET , B AR5 B IL1 F
V6T 55 40 i 43 95 TL-6 R 2 U B R T, W
Pacifici ' K A ZE B RANBE L1 WIKEHE
T RA, MM EIRITE, TR L1 W RE{KE
LK FE ., Gowen Z0V R I, WEYIER 4 TNF - o
R F=E &, i P ME B R A FEIRIT A TNF-« R E B
EHEKF, %,% oP BEMNAKKEIRTERAR
HomBRRERBOHEZER, RCIESERER
XTI B AR B M R e BE R BT N A MR
NO fralE., MM ELIELA A H & A OB
RA RN eNOS AR A KHEH LB P,
MEFEAIEE NOSFEHE 2 U L, HiEsc EELE
it eNOS & &1,

2. BB A E—HALRIE RBEHRAE
fEH

AL H K B, INOS JR A7 Z23Z (iNOS Sk i 1b 3k %
ZRER:OVX KEANRNESHANEHERNERM
HREEBFROERNBAMRBEE P BEHER
K ERAEERKREWAES,INSKRERERHAR
AEKEBEIBSEEES Sham A 1, P <0.01),
FHE R BR B F 7 INF - o, IL — 18.IFN-y %4E
FAF ,iNOS B3R iX Mt , T BA B I ¥ OC & Rk L 1%
P, ATz BB RW KT BB, BMD T B, OVX
KRB TEHENBGREMSIWER, £ OC BR
Went, B EFEHBER,EBREBE SRS, B oc
iNOSHI 7K & ik, WI T & B 2f /& ¥K FE i NO, Tl NOS
F NO X+ OC THREE W HE 1A  , B ¥ ) NO ¥ &
R R I B R, B F OB X E ¥ NO M 2
T OC, BT #E Xt #h BB M OC B Wi, Xt
A RER OC BB BRI RZ—,

BREEED, FHERRKFERMERLT,
TNF - o IL-18.IFN - 7. IL - 6 &4 05 F1{& # &%
W, BRI R, BERKBEBER, ATTS
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HBRED; WA AEEE, FEBOHBZIW
o ALRLERBA: N FAMMESS, Premarin 44T
8 iNOS FHHE R A BRI B A M EME D, BREF
o P 3% 3 5 B O AH DY O 2D, K BE M R AR b B
PR, ZW NOAERHBZRAMH,0C BRKIES
B, XESHMENHNEINRENBRARE T
PEEAR, ATiEA T B X/ NRERE INOS K
K BRETBAMAREA K NOWKE, B T Lt
B OC B W WUIE 3l , A T B B i/ 2 B3l o

BEEMNORE REARAEEAHEEIDGR
LA, MEESEEEFLT . NOHERFEE
RBTF eNOS AR, MIERMEMME 7RI T iNOS
WA, KEBHARAY K eNOS S AR RS
RER,EEBRT, BHAPH T RERKES AL
eNOS, Bl S J5 , eNOS 4= Bk WAH A B %A (P >
0.05) , Premarin £H eNOS 23 3% 5 1 3 ik m AU BH 8
B, B8R LB eNOS 21, B /MR EE R
BARBERECEEfAARKBRE S, KEHE
EROAEES OVXHLEWHE EF(P<0.05),
EHENAREER R EARS AR, B/DNR
REMM KT B AR, REE B E &R
B, X5 UEBEERAMMBLA eNOS FKik K BF
REBRHEAFAE, 5REMAME TR B INOS F ik
H KB NO R [A],eNOS A4 B NO #k FE 3 i , H eNOS
REE5ABSBE TR ZIIEEE, BHTAR
eNOSER NO, FESRH#ABFHRAEREFEH
&AL, Mk iNOS 8 T4 B £ NO J& i B 8 H
¥ oC BRWIES,

3. /N

(1)OVX KRR A ALK B NO
R OB.OCTIRETE S — RV E BB B F, M 3%
REREL, A FKF R4 RE G #ER NO K
EAS, BT OC B RWIEHE, N Bk OP Jk
HRPEERY, Premarin ¥ iNOS mRNA EiXHH
SR THEER, ME iNOS EH A& B, 7~ Premarin
Al A mRNA ¥ 53K /¥ NOS W& ¥, T s & 2h
BETLHER OC B WUk, M Xt B A R IE ¥ &3
T eNOS BB, BB ERFER, FRFRHAAN
HELEBROKE , N NE B I 8- UBOH &5
B,

QALKBRBEH:NO FRAKHEFESHES

U R 54 2R MR RZ OP BYIHK, B RE
4B — S AL E DL B BEROR B 16 B BB AR B0 — AL
REPRREARAMEEE WHIBEPREFER
A0

G)EE K, NOEA—FMAKRE FHFHENR
WA R R T — A FT R, B0 NO & A 0 7R
BRMARE WAL, Bal, — 2R ANAE
NOZ s AT BE R W B AT MAET R OP 18I 8y
%[12'1310
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