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Experimental research progress in the treatment of postmenopausal osteoporosis with aspirin
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Abstract: The latest experimental research progress in the treatment of osteoporosis with aspirin is reviewed. The characteristics of
aspirin, its application in clinic, and the mechanism of aspirin acting in the treatment of osteoporosis are introduced, in order to
provide a new method for osteoporosis treatment. On the basis of experiments in vivo and in vitro, with sub-classified as the
laboratory test indexes, national and international literatures on treatment of postmenopausal osteoporosis with aspirin in recent years
are extensively reviewed and analyzed. The bone mineral density, bone histomorphometry, bone biomechanics, and bone
metabolism are summarized, respectively, from in vivo experiments. From in vitro experiments, experimental research progress of
aspirin in the treatment of postmenopausal osteoporosis related mechanism of signaling pathways, cytokines, and related gene
expression is summarized. Based on these, the problems of current research are pointed out. The problems mainly include the
unknown mechanism of aspirin in the tregjment of postmenopausal osteoporosis, and a lack of relevant epidemiological studies. At
last, the research ideas of next step are p;oposed, in order to offer the reference for related researchers.
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KU X —EAEEGNHARTEAR LR
FIREF o 6T 0 DS b I BR b 3 1T S Y4 7 B BR )
Holib g By vA 2 AF R 15 I BE A /T REGE B0 AR LR
BRI BRRF = KA. HANPT E] DL ARE R
W EERBREAD . BEMTFEFER, B RIEYR
EBROEYERER, AEREDR R, BERE
Mg EEH,

PR, AT R F B K BB &) DC AR AT $2 &5 2
FEANREHE TN TG 425 8K
BANEE, M ElILHRA ZRAEYERE, AW H
COX1,COX2 1 PG2 /i sh %, HuEj ik W RE € 4 1 B
BB DCARIE T 2 5B R AN TR B Th BEL 1, A
UTEMUEESHTEREMERNEYFRE:
Ol Fas AR FFEHWMER THROE T, ER
EACR THAAMFE T QME £ H/DRRA 4 HIE
EERBNNERMBESBSHRIRTHARAEN;O
AN Runx2 ZEH FE A, TR & B &6 8] 5T T 40 i
kL B S M A B @RI ER M BE FR G V5 1 ; Wi
RANKL %35, # it OPG #/KF; ©@ B LBk p-
B MM, 8 Wot {59 8K B, oy,
LHRHABET —EHfRE. MELKE-FEL,
REBEVERZ D B, WHBITERBWEE . B
BT B &) DC AR B BB AS B9V R LR B L E
KEZEWKFEILHIBTHBET B RARNLR
MRHEEM—LR.

1 POP HERMME

H#7# 8 POP & ) #) K 5 % ff il Sprague-
Dawley(SD) 8 #% Wistar M K B, 7638 24 1 5 1 %
3 I — BB B 58 2o 95 5 L 9 SR 4 £ b 4
25, I 5P LU 0 M P A B, BT R T LA
WREBER DLW SRR REMR, X — 58
5 PR 2 B R B A B R R AL AR AL

2 MAERKERFEALEETRRMASSEH

=

xn
2.1 fEREZH

TE M ST R B 5T & B, W 7 DT AR X - 5 B A K B
W HE SHAESFERBEY % B REER
EWHEETER.
2.1.1 BEEFE: Yamaza %" RIE 5 8§ 5 T
MRREM EHREEEELM, X3 ARKES
REAT 8 3 A A K7 & I & IS AR e o7, SR 5 {8
B CT 4357 R 3, B 5 DU ARA T 41 5 3% ok 3% & 3

INBE/NRRE R B, Chen &'V E i S L
B ¥R 5T ) R VT AR R 4 22 S5 B SR B P I VR T AE .
¥ 40 H 3 A& SD MM K RBEAL AL 5 4. X BB
(Sham) , £ $41 (OVX) & 3 /BT & JC 4R35 7 40
(Aspirin) , OVX J Aspirin 41 % FH 6 & 41 BR & =
BORARIANABRILBREGMEA, 3 AP F DLk
BT 44 B K 8.93.26.79 K 80.36 mg/kg( Al A2
FBA3) BREE 1R, EEESE 3 4 H ,Sham HF
OVX B KHASEMEBRILKES 3 MH. Wik
X W CE % B & { (DXA) & Micro-CT Jl| & 45
REIR 3 A A FCARIAYT A 4 MR BB E /D
REE BNERENRERT OVX 4, H S Sham
AT, 35 BB A T AR AT LA SR i K A2 SR
H RGNS /NRR R, R EE/NR S, Y
hOE B E %, Huang %' @3 EH KRB
AT AT A A AR Y, 3R 45 B E] U AR 45 & R B R
BRI, % 60 1 3 A iRMEE Wistar K, BEHL
A EHAE S0 R BFEARAS RAsHAS R, 4
BEBANEREHEMER, BABRRIE, BE
PR R 2 R A B B S B AT, R ST R AT B
WEE. BRH R SRR 50 R AR, FL2 R
AHMBAEH2 R),AHL TR AILKES,
33 mg/¥k,1 W/d,BHATFEHEALBEEK, WAS
BIF B IR G E &% EE, REAFEECE R, T
Pl SLE A 2,8 .12 w T ST F WA, WAFAM
SHARFT R wiiTERBEYNIZNE, &F
BN E] DL ARAE & B[R] B R PR, £
SAEGITEE L,

21.2 MEBHLARES¥EREEY 1% Chen
451058 3 B Wy ST 9 o i S BT ] UT bR T LA AT 2 4R
HRKREZFEEREWEPROKE, ABE/ PR
M= REW, EMERNETEMN¥EE,
Huang % "SRR BR, AL ¥ WE S HE R
6, B &) DT AR ZE 3R N BB A R AT BR A AR A
HHFEMERR, ARG 12 w, 51 &5 VTR EH 2 M E 8
CHTHETR THRBRA, EREHEIT¥EL. A
T $1E B B ] D bR BE 5 02 i R Bk RA A B i
WA MMBENEEEMEY IFRBE, Yao
1% YR g2 ] B DT AR TR ok BB RS B
BT AN [ 00 B B A ] st #8 1 f Be ) OC K kot BRI A
RISEBIIRITE A . B 42 R 6 4~ A & Y ¥ Wistar
KR HEPLER 6 RIENBFERHA(A), 436 HE
HEHH . FEA 5 R P E VSRR H A - BT R
H(B),EHPTRIICTAK (8. 92 mg/kg) LA (C) , ZHM
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B ICAK(26. 75 mg/kg) 4 (D) FBT & BAKIEIT 4 &
Bxt M (E) BT A] PLAK (8. 92 mg/kg) 4 (F) , B & IT
AR (26.75 mg/kg) H(G), MIBFA T ERF 3 J
BTARFBEMALKES BTHATERE 12 w
BT X 42 HR B XU AL B 347 B, b XA
ETOEYN¥NE. ERBRBAHHL SRR
SRR AKRBFARA £ 8.92 mg/kg A K
FH26.75 mg/kg =M BT B ERMK(P <
0.05), BB SRITFAFNER LK, MK
BRI A brm THRITA(P <0.05), XPR
BN BT Al LAk AE g I £ S KRB B % E, ¥ a
Y S %38, Wang 57 BR300 5] T AR £ 5
KEEMEMORLS R R, B48 X3 H ik SD Mtk
KEBEHL N 6 H: ZHHA(OVX 4) . B4
(Sham #1) & 4 4~ & VS AR 1697 48 ( Aspirin 44) , &
H8 H, OVX 2 ) Aspirin 4 ¥ TSP E IR BT
BEREMER, £8SE Lw, B E TG AR 245
% 2.25.4.46 8.92 R 26.75 mg/kg( Al A2 A3
K A4 ), BREH1IK,0VX 4 % Sham H T F%
BEMEKER, 8 31N HARAFEEBIEREME K,
L Micro-CT #1718 43 ¥, Micro-CT 4 #T R . 5
OVX 4 Lh %2, B 7] VG AR & 7 & 46 & R B 0 0 (BV/
TV) B/NRERE (Th. Th) &/NEHE (Th. N) (&
HEE(BMD) B EHRRE (P <0.01), BREHE
KB (BS/BV) \B/NR4 B (Th. Sp) B B
(P <0.01), BT & DTtk £ ¥ & 41 BV/TV BS/BV |
Tb. Th . Tb. N . Tb. Sp .BMD 5 Sham 41 # Lt %33
#ZF(P<0.01), AR E AT S EEZHKAR
B/NREE EMEREE, S EHRREREME
RBiatER .

2.1.3 NEBRBAEIIEFR : Wang 1 FF 50 b H
DT AR T 2 ok BB B A PR F B L . LS BN
AR TREHR ", ZHKREE3INAER
ZMEBREERERREBRBHEREKE, ERER
5 OVX # th5,8.92 & 26.75 mg /kg | & [ 5] UC
AT HEHERERRIBE ERM(P <0.05),
4.46 .8.92 K& 26.75 mg /kg F| EFTA ILAKA B4 £
5 Sham AL B EAF(P <0.05), &K AT
ARG IT 4 2 5 B BRBR AL 09 & 2 AL BT RE R 8 A 10
B R KRB AT KB

2.4 JEAWHXHEMETRE: Yang Z0 B
B DR ARXT 22 B0 8L s AR AL AR A 4RI A K -1
(IL-1) \IL-6 98 3R 38 B F - (TNF-o ) K B W 41 A
EERMEF(M-CSF) REMZWE, URABGES

TR HIVER] . B Sprague-Dawley K[, 60 2,
Bl RXT B (10 H) Fk o0 AR (50 H), K
FlwxEEMAXREBILI B RAENE,
Hrh, A 2 (0.25 mmol/L FJ B PTA4K) . B 4 (0.5
mmol/L) .C £ (1.0 mmol/L) #1 D #H (1.5 mmol/
L, 105, SR EMEHS IL-1,1L6,
TNF-o #1 M-CSF /K, [6] B3 2R H Micro-CT Xt & /N
WO =R ARG, &R R A M7
IL-1, IL-6, TNF-a. M-CSF 4% 5 % 80.15 = 7. 18,
82.16 £6.63.,30.21 +4.73 pg/mL # 11.42 +4.25
pg/ml, ¥ B & T4 (P <0.05), A, B, C.D
#i,D £8 IL-1.1L-6 \TNF-a #1 M-CSF X F &% (P
<0.05), HREMAFTHLH IL-1,1IL-6 .\ TNF-a
M-CSF 43514 71.24 +8.10.78.02 +5.15.26.92 +
3.23pg/mL #(10.22 +3.15) pg/mL, ¥ B & & T3+
MA(P<0.05);AB.C.DAP,D 4 IL-1,IL6,
TNF-o Fl M-CSF JK-F &K (P <0.05) , 7% p &] [T
ARBEIBHI £ H AR F R K, X AT A 5 B &) DT AR
KR MmiE M B HLH IL-1 IL-6,  TNF-a 1 M-CSF
RIBA K, Wi (B B 855 B VE AL

2.2 BEIE

2.2.1 R 3R B 40 M8 3 5k : Feng ) 3 5 ik AR,
BB E] DL AR R B RE R A M R B A L
e, ¥%3% SD K L H 82 40 2 (BMSCs) , 640 3
KEHITHREHES L, FREFEPMARERK
JE KAl #] DT AR (0. 5.1.,2.5 .10 mmol/L) , [&] i & 37 X
A, KM cck-8 BT ARG EIL . M A
VEAK2E 5 XoF BR 26 7 40 M B8 1t B AR B ( ALP) V& ¥
BEOC) /M WE SETROFHFEMREHEE
o SR B/RPE UL AR TCAR FE 40 M IS T IE I, T S
e B2 B B UG AR RE G5 3R ZU M R A M IS A 0.5.1.2
mmol/L ¥ F [ &] U Ak 0] {£ #E BMSCs #) il & M 2
b, PREEAREHRRBSE FHEESWEER
FM BB E S T A, 14d R R0 R PR
WEHABETRER TXEA, B RRER A
UC AR AE A F B B8 5 G 40 i o 42 o Hopl B A A R
ik, RUIBE] VCARAE (2 3 E AE R EH .

2.2.2 G0 4G AL B  Zhang 2 PSR
] v BE BT &) DT AR X 4k SR 3% 5 ORK BB B 4 A
(Osteoclast, OC) 734k BB K B B WOidE MW W,
B i B S P 2 AR B K (receptor activator of
NF-kB ligand, RANKL) F1 E W 40 M & 7% R ¥ A 7
( macrophagecolony stimulating factor, M-CSF ) 3t [}k
AWM KRESARETHEASERR BBHRE(I0~6
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mmol/L) 1 A [&] ¥ B #) B &] VT Ak (0.25.0.5.1.0,
1.5 mmol/L) A3 HIVER THE MM, FHREF)E0
St B B 40 M i 17 B A BR BR M B R B (tartrate-
resistant acid phosphatase, TRAP) v W 40 M T
SHTEHEERARE R B SARERARERT
FBER L, ETBREAR-FEREEONEE, T
AFEHE &R ETEEMAMBERE,
it BRI FEEER . 5% 8 nEE A LAk
BERGHE N, BT B DT AKZH TRAP BHM: 2 B8t B 40 A 5K
BEBARKHEEREHBLOEEHEL, SHBE
A L, A8 ¥R BE BT R DT AR 4H (0. 25 mmol/L) &4 #
BER A SRERE RAKRLRH.5,1.0,1.5
mmol/L) B & 4 ¥ B A & R A & m R A, £
RAEGZIFE (P <0.05), BB E] ITAKAT 40 i
0k 4 ML B o LB X TR W Th BB L HL B R B AR
38

2.2.3 MR E M RANK 33K Zhang %17 &
S B8 B 5T AN [ VR B B ) DT AR R A S B 3 K RUCE
A B ( osteoclast, OC ) RANK ( receptor activator of
nuclear factor-kB,#HF «B Z&XEAE F)REH
W, X RANKL fl M-CSF iR KR BHAEKE
Wk 400 P A B S AR A, 45 T K IR UK BE Y BT ] DG A
(0.25.0.5.1.0.1. 5 mmol/L) F1 8 ¥ & (¥ —FZ 10
~6 mmol/L) &b 38 , T J5 #F 17 H1 W6 A1 PR PR 1 3% MR 1
(tartrate-resistant acid phosphatase, TRAP) 4t & W 52
HRESRIE, AR ERETE R REHARETR
WCBE S , RT-PCR 5 R £ I 0% B 40 g 3% 18 RANK
H KA, ELISA %40 RANK EHMERRE. 4R
7 ) ) DTG A A0 0 38 3 R T LA K R B A B AL
A A2 BE AN B RSO A, 4 R B 40 i RANK 2
RMEANRE, HM A LAY MRHEREAERNE
HH P . 3% B B R DT AR RS K LB 40 B RANK By
RILAMHERE 2R 8 RBE, 0 H 85 4
J B LS A B B R ML BE

2.2.4 BRI A K AE S E E  Zeng £ E
1 B AR SIS R B ) DG AR O B B 4 A A R e R
HArTHLE . R4 3E RAW264. 7 41, L) 100 ng/
mL % ¥ 1% B F «B(NF-«B) 3 {4 it & (RANKL) %
SRS, I BB R0 A 5] 9 BE A B E) DEAK (0,0, 25,
0.5.1.0.1.5 mmol/L) ¥53% 5d, #&A[6) B 18] &5, 3
WU A R R B B AR (TRAP) B G J7 R L%
BE S A RLBE ), ST 556 PCR J7 v 46 1)
EBBYRAGEER, GR4H4AELM K
(CTSK) .TRAP B ffi & J& & H B§ 9 (MMP-9) FIFE4S

#EZ{K(CTR)mRNA M %Rk, HBAREFREMHH
MR EUE A L #E, 1T Western EQ 35 42 i) NF-«B
BEEANKBURELSHERE BN RE
(MAPKS)# i E A M £E, BT RBER N T ED
i E NF-«B £ P65 (4% 5 i, 45 5R B /< B &) IL
30 H RANKL % 5 09 i B 40 i A 1, B & B ) T
AR B S, B R R R B B HAR S
A TRAP.CTSK MMP9 K CTR ) mRNA #£iky
BT ¥ B MR AL i P65 P50 IKB-a P38 LA fx & 3
i B4R ( C-INK) LS5 5 985 B 3 808 (ERK) &
HEXYE IR, MHESRANERREKF
FoB @A 4k, B &) DT kK [R] B Xt NF-KB P65 94 %)
NBLER B MR R, RPE RAW264.7 HEF
of , B &) UC A i # # NF-xB £ 4t (P65 P50 IKB-
a) Al MAPKS % %: (P38 .C-JNK #1 ERK) 3@ 18 (34 15
S 410 B B A M A A R, AT R 4B IR T B R B AL 1Y
YEFH , BL7E— %2 VI B P9 A0 B ] DE BRI B 2 IE M O

3 NG

REFHYENKKXEELRIRERNA, A
EHIBTEZ R BERAMETREE, EERAN
B R PCARTT 42 £ SRR % B (BMD) (H, B & K
EFHLESE BEW ¥ FREEAREE F
MBI G 40 M B T K F B R AL R A
PLEIRI(S S BBk S . BB A ILARIG T B BB R
A ) B VR AR A, BR AT K B 5 A0 TR R A
(] f 280 5% , ST 3 e A0 U A o 08 R i B BT o B K )
(3

WEAE R, BT F) IRARIRIT 4 2 5 B RS LR
BARBAS THKRHRE AMFEL T EE. 55—,
RICARIGST o 2 J5 B R B R AL BE i oK 52 42
B, B ATE BRI A0 M BB K S B R 4R AR
P i 2 TR 2R 5k K - 4 TN B A AL T B0 4R
W, TSNS AR E R ES
i BEEAKEETEATHTERAN, UK
7~ B ) UG AR AR 3 B T B 30 B R AL 28 L Ao
88— AR — 2B o WAT R E B ] DU ARG T
HRHENRNABZ O RITBER A AR AHET
Bo WA Ay B ] DT MR OX — B 251097 4 4 J5 B R i AR
AE R 2 W pT ST A

[ ¢ £ x & ]
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