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[ Abstract | At present, oxidative stress plays an increasingly prominent role in the pathogenesis of osteoporosis. It

has been found that the accumulation of high levels of reactive oxygen species and related oxidation products can break the

balance of bone metabolism and lead to osteoporosis. In recent years, researches of Chinese materia medica and its chemical

constituents in preventing and treating osteoporosis by alleviating oxidative stress are growing, and some achievements have

been obtained. In this paper, the pathogenesis of osteoporosis mediated by oxidative stress was briefly reviewed by referring

to relevant literatures, the researches and applications of Chinese materia medica and its antioxidant chemicals, such as

flavonoids, polyphenols and saponins on osteoporosis were also introduced, and it may provide reference for the clinical

application and research and development of new drug.
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IE . ARV E BUAME ( OCHRTHEIRAG . oIz
Bl SRAE . B PR SE ) B4, I H IR AR
BT REIA B ANACR, MFR e m R ZHA
PUB BB AAE 19 R HLE . 107 OS 78 BTBANAE &
by f H 458 th, RaimRWE &, Joit 2
EAEEE BN . 4828 S B BB A I A R M
BB B 5 OS B OCHK . FRATAHFST B,
F I E (ovariectomized, OVX ) FLil 4 28 )5 B i
Bk /NEL D- 2 FLBE ( D-galactose, D-gal) (%
AEVEE BT A /N BRSO K BT 3R Bk K Vi g
/IR H B A R FE (1 SRR A5 2 . e,
FAMTE UL APP/IPST RUEFE /N, e i
i B- JTEAEEEE 1 (amyloid B-protein, AB) AL
ROS A= B8] JCHRAE AL AL T AP RIS A A5 4
ARAS, PR FRATEE ) AR ARER SE AL Db, 32
Bz . Bz, OS TEE BN &
P A, WRARRHAG 5B, LT RERY 24
YIVE SRS, A Bh T o MERR b fE R I RIR T SR 2y
R 7 ) 56
g AT, YE IS BRI R
SR FT R, B ORI U 5 175 i R
FARE. B 86 6] 78 5T 1 40 e ( bone marrow-derived
mesenchymal stem cell, BMSC ) I i% i 40 f 15 5
SEIEM, A 250k s i M s g iy 4,
JE A ERGE G . A AT R i, 2
g EZm e i iae H S OS B UIA .,
Whnt/B-catenin/T 4 }fd (Al + (T cell factor, TCF ) i
% AT A 3 BMSC 1 a1 20 B v 8 A AL 4 1B AL Tl
( manganese superoxide dismutase, MnSOD; X Ff
SOD2) . it %A fb A i (catalase, CAT) %5 T %A
AR A2 B, s B A% I 45 5 A 5 2 ) Runt AH
Fe 8% 536 A7 2 (Runt-related transcription factor 2,
Runx2) JZ BF 45 45 ¥ Osterix 1) 32 ik, # &l OS 51
1B W7 B A GG s D 3 R T 45 S R
( CCAAT/enhancer binding protein, C/EBP) #l1 i
E ALY B FE TG A 32 K v ( peroxisome proliferator-
activated receptor Y, PPARy) ] Feaklo ) TR
BMSC 458 I 2 ) A A s At . SO Sk st
F O V. A K % (forkhead box-containing protein O
subfamily, FoxO) ™, FoxO1 F 5 {5 5 % -
FLE LT DNA BRI Gadd45 . A0 FEIATE Y
L[ cyclin D1, cyclin D2 ) 2% 3K 142 7F 5 E 40 i

WA S ROS T K RS 0 45 A A i
W, T4 S PPARY FRIB7KF, 0 B 1 B A A A
B-catenin, il BMSC [m] B¢ B A2 0] 534k; i h,
i FoxO 5 Wt i [ oa G+ P 25 & B-catenin,
W4 40 i N A B4 B-catenin [1] FoxO 5% | il
BN 3 5 S . B, OS Al it 2 i
il BMSC . i 4l nyThag, s A,
22 BB R
% 20 M A B D E S 5ok, =T

Tr) 24 L 970 53 D TR RIS A T, ol ) L 2H R IR T
fifto WEE AMMEA B E & LRk, Al =4 K& ROS
Z 5 0. BLAWFE# W], RANKL/RANK/OPG &
T2 B A L A LA ) E 0 AT S DA
TILANJT I : NF-xB 52443 £k K FFL A& (receptor
activator of NF-xB ligand, RANKL ) i 4 jifd =
A53 W, SHEETTRAN AR A 32K NF-«B SZ K75 {L 1A
F (receptor activator of NF-kB, RANK ) Z5& 51
PR B AR oA, B B ( osteoprotegerin,
OPG ) WA T e A mi, ] 5 RANKL 4545 1M
0 T 200 23 A R I 2 i o 3 P
“F ( macrophage colony-stimulating factor, M-CSF )
5324 c-Fos 2550 (AR A5 5 388 6 A 1 A4t L
SR E R Y . fEidE ROS HICT,
M-CSF Il RANKL [ 3 ik 5 i, {#f RANKL/OPG
AR T, dEfe dEeE A i otb. 5ok, il
ROS i 1] 5 8 40 3 Ak b, ATl ] OPG
{723k, 15 RANKL/OPG Hufites ", wljlis
PR R AL Al e BRI, OS AN
H AN A I R, R REF TR BT S R
WO, RS A MOISCR T EIE AL, W5 A E BUEAL
hiE. BZ, OS) ZzZ 5 Z M g AAE 1Y
PRI, i 2R 2 e mE R E ),
BT PR LRI BT B Bsias vh 25 Sk~ il oA
Kk

BEMEUERLAENBREMMEANDRAR

2.1 %
2.1.1 A MR FEHEYINEAE ( Humulus

lupulus L.) )T B MEVEAE 7, SR, PR, 14
. e, B E . FURZH, PUBrHR, 2
TSR (0 PSR A . Kondo ' % BT 48 7 i i
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T RSP AT OVX K BB B R 2K, MR
TGRS BRCAS TR A TR A A RS P A S IR
YEFH, 2% B M0 v B ST A 35 4 1 ok 1
fo AR, FRATRFL AT AL 0B B AA ) T
Feal . YERIDLEIGEEY, K SR A6 S B B vl 4
1 OVX /N BRI e Ik, el a4y, 3
R % B (bone mineral density, BMD ) , JfHEH
9 98P % BR B ( alkaline phosphatase, ALP) . #T
WA TREREBERRRE ( tartrate-resistant acid phosphatase,

Bone marrow-
derived mesenchymal
stem cell

Osteoblast

b

+¢’, Reactive oxygen species

0
‘\‘ Macrophage colony-stimuating factor
’ Receptor activator of nulear factor kB ligand

* Receptor activator of nulear factor kB

TRAP) . ‘& %54 H (osteocalcin, OCN ) #ll Jiii &
Mk BE Bk ( deoxypyridinoline, DPD) FJ 7K, B ik
BB L (R R, R AR SR ] {2
ARy BRI 0 B AR MG 5 . $E 5 ALP i
P, e B E (osteopontin, OPN ) Al [ 7l
JEJFEEH (type 1 collagen, Col 1) fFIK, FEAIL
A0 i N ROS ZKF-FIH 12, HALH 5 #% FoxO1
FAZ A F E2 #1 5 [H 7 2 (nuclear factor E2-related
factor 2, Nrf2 ) {5 Sl A AEHU A A X,
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Fig1 Relationship between oxidative stress (OS) and bone metabolism

MRS A 1) 32 2T A o7 S DA 1 AR R

AR B2 Lo A e R R 2 AR R IR R 803

ATRI, AR S OVX /) B MER K-
R B e i Y [RIET, RERCE B/ N ROAEE . 1
5% BMD ', 36 HE L 11 19 J7 U R MK APP/PST /)N

U A AB TIBUKFS e sessic iz i sk R
B T A e 6% LA TR AR 14 7 SRR AR Ly SRR
A B B RYCE 20 I P9 ROS 7K, ML T g i
I PO N2 38 B b R R 3 DRl 21 3R N A 1
( heme oxygenase 1, HO-1) . NAD(P)H: it & fLif

J5il# 1 [NAD(P)H:quinone oxidoreductase 1, NQOI |
M SOD2 Wik, RIFEPUEAAEH . A, WP
JIT 5 B R R IS 18 i ORI AR e it B B
et PIE SR fE U B T . I 4
Ve T B Bl T e I
212 #/5 . wA S NERF ML S0ES
[Hippocampus (H.) kelloggi Jordan et Snyder] . |/
y (H. histrix Kaup ) . KifF (H. kuda Bleeker ) .
=30 (H. trimaculatus Leach ) 5%/NE S5 (74H )
( H. japonicus Kaup ) HT1AE, I8 Mk e Rl 3l
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Yy 113 e, [ Solenognathus hardwickii ( Gray ) | . i
1 I [ Syngnathoides biaculeatus ( Bloch ) | 8% 22 1%
W ( Syngnathus acus Linnaeus ) )Tk, WE
BROH L R PR, . B2, WRelRE . i
S5 W e TR R Y2, A PUA
s, RS E a4 B, R R R
BRANE A EH, AT RS B T sh i AL Y
BMD ' ¥ AR ) R S AR A T
B, AR L W ST R A BB AN E
AT g T 43 2 0% 1 M KR o NF-xB i 72 42 i A
JUH A MG-63 15046 B 46T, tesh, i
T Do A A b i i B DR A 257, AR AR Pl 5K
FAALAB T W5 B 52 07 1 E5 1 ' B 22 Fh s R
BELOM, BEEFERICER, RRORY RN sz A Ak
P, FATWAY T —FEAl e, EFEEEsT
B2, ATAEIE R E AT R, R A
B, W2 S TR BA R RIB A ER Y
213 BERX EEINEFRHEYICCK ( Morinda
officinalis How ) TR, BRH . ¢, PEGRUE, 5
B, eANEIH . SRR . AR ELECR M
SR I RCRAE (RS ) A IC R, g
e, ImPRE PR B 2 . A QLR
BB B S 22, QAR A OVX &
T AR A B OB R T U R BB A B K
BB B2 00 L AR, [k R PN B A b
B ROS. FEAR/NEUR OSIRA:, HBT &AL TG 11
BRI, HEZPUEARIR A 20 SER et
GYAE . CLRE PR LU B A i AE
] g5 HE NE-xB 55 . bl ol 2,
PABR LR BV RAFEIPTAL . PUE s E .,
DLHEN B 251 B &2 07 B AR 25 3 E ], angk
IR h 24 0T R AL ( (A ESE) ) AMY
AJ k3 D-gal i5 F (12 AR PR BTG A K BRI & s
b, B REEE R RAagicteiits, e s 54
BRI IEED

2.1.4  Fvh F2MHRERMEYIZE (Morus alba L. )
BTy, BRH . 9, PEFE, B, &, fEsiAL
WA TSI WS E . Z2MW2E . EElPE RS
- FHE A TR RSy, B REA ROE R ROS P
SR IR BRI T BV PR B T A K B2 R A,
o A e, 425 LYE SOD JG 4, [ s B AR 1L 7
N . ## (malondialdehyde, MDA ) . & $T & 1k

Y1, DNA FALH A WIhn &) 8- 2 Hk -2- Jli 4
L B R 2R P2 W) (advanced glycation end
product, AGE) 1, A Libifs, Homa i
i /AN R Y AN € 2 o €k (N T B R D Wi
L meah, Fb L R IR B R B TR
OVX KF OS /K, W/ dn A i, [RIEs 38 m
R BE R, BGEMIEES . OCN A ALP K-, i
R AN AR B, EA (R R - R A
WAE

215 #E  EERHOUPMEY S [ Astragalus
membranaceus (Fisch.) Bge. var. mongholicus (Bge.)
Hsiao] B¢ JREE € [Astragalus membranaceus (Fisch.)
Bge. | BUT1RAR, BRH, VEROE, 190, M2, Besb
STHBH L BEER YT . FDKIEM . AR, A
L FREEHEN . SO AL, H A BT P
WO R E . WS, B KSR BT
FEHH EI AT i 3 OVX R U NP ARG 1 . [
AN MDA 7K, FErp B 0 00 B g AT . i
B ) BMD R B 5 8 15 G W . e,

B S 200 T K O 2R AR T BB A A OS 51 I E
s, HALS i w AT DB s BT R 1
(silent information regulator 1, Sirtl ) mEPLEL
Wi, PP IEEFE . SRR T 7
Il RS B P 2 B, s R AMEIR . EREAh

froe S € N L1 E5d: TR T 1= AN 11 B 2|
T g B A T R S ARV BB 0 R I A
PEor KSR VT3 o

2.1.6 B B AN B EE A K JE B B YA R
[ Drynaria fortunei (Kunze) J. Sm. | B4R 2E, bk
W, PR, HF. B, BBIT ARG . AN R

SMHBETE KAEBE . HESR YA BRI 185 Akt
AP AT AR B P R S S K SRS B, T
SN =2l AN VN = N T = U i =R =
J¥ K BMD, JHTFIRIT B Tk 4 > . #Ek
S TR FE PTG PRy, B TR S B )
M OVX KU BMD /DB P BTk . $2
PrAALRE S, M RSN IIBRA AR &
At . Selr . AT N TR R
FTg s BB T, BT IR BT R T /N B A
B EANA RAW264.7 1 TRAP (352, b 178
e PSS O E S N 1]/ o R S

2.1.7  H b TE I EE b 2 R R ] A AR
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OVX/NRIRHESTHE S SE S KRB £ )
°F, PRI SOD {1, Hrafbimthag, X RAEE
M BAR T AR o PSR ROR S T
i PI3K/Akt SOW PRI I R AE ) AGE/ I I E LAl
LR W) 5ZAK (receptor for advanced glycation end
product, RAGE) 451l %, il 2kt . ZHRil
H 0SS BABRARIRBE I FRFAAER. B
AANEAVEFAOAIAC T A B AT R B X BB 40 A
ORI IIRL, DA 2R 280 s A UE BT rfE
FIPPY L NS 4R L BMD ARG 1,
HAWGIT BAR M AN A9 1 o 3 T 0%
Wnt/B-catenin {5 5 i B B IE B, 1697 OVX K
B A o NS, S S v 24 4 A
I AR B R A BT
22 ALFEm s

22.1 HEEE FHYEEVES 2R ZHAS
HaARuEeE, BATYIR PGS B E E R
FRATT 2 R 2R A 1 AT PR AR R 8 N B IV Bk .
L2 TRAP-5b Ffit, FEARFZH4 MDA & &5, #0
I3 OCN ZKF, b A A IR 4 B AR, o8
PAVSEA A ) 12k, W B ERPY . 2
SEFE T R 2K 2T BUM LR R ROS A= AL,
MM BMSC 3958 . Ak i = o AlzEal
P 3E H,0, BCa b 07 10 5l B i A o, SR
[ FoxOla. SOD #1 OPG 1 %k Jf T i RANKL
2235, & FoxOla & FI7E 40 L% 5 4l o v 3
IR LA, R A R M R A R e
BRI FET SUSEH BEA T RPUEER, B
FEAR AR . HA B IR ik B
WO AT 4 OVX K Rumk . fiF. B . i) SOD
TEVE. BE(E MDA & FIUR A ROS 16T, W%
MR FNZH 2L A, DT R A B BT A AE 1 A 2E
B E RN LR . R AR 4
FEEIR) S RSy, AT IE S Wnt/B-catenin {5
5 R R AR H,0, 155 1 AR D 18] 78 5t 40 A OS AR
A, Mt BMSC B E ik, fREETE .
222 %Wk FHYZEAEE RN A E B
FEBiAE BEAAE, BA RIFAITF RS, KRBT
SRR B P T A A R AR R/ MR
M1 Runx2, OCN Al Col I fI/>, 3 LI FoxO1 1
ik, e/ NEARNPUE AL /A AT, T
PO U ALY A W D RERE AR OS 7KK, #1iHil H,0,

ST MM P SR AR A S T A R
S, fE—IEERT 164 2104 4 4ELL AR REME:
g, AERASHE B RS BMD 3 %K 4.0%, i
B TRIEE (1.6%) , AR AP AT e 2 2% £ B
i TR 4 R R R Rk, FRIK T RANKL i/
S0 NF-xB 7K, AT ] 1 80 5 A e A T 1l A
1k, S0 TE Y R, 22 IR,
87 11 OS RS T R BB 4 37 1) B 2 i
SESR 2 W A BT S RS 2 W 100 5L L, AT
B RAE S OVX KB BMD, il K BUR
T DPD /K, i JAE 4k & M S FAE A B35 3L
U HAth WSy, WA L B
AR RANKL (IR, HICIRTEIEH 5/, RIER
J& OS Z5 04 T Bl il S R 7 G 6 T 40 Az A
T 1 (nuclear factor of activated T cell 1, NFATcl )
22 35, /0 W B 40 i 43 Ak, 1A e
WERE 22 AR AR PN K AT 3 B A AN A
115, FA BAE TRETAARE T S

223 BHE  KRERFINSFH AP E
VERZBI56:, A RIFAIF &N RS, i
AT S SOD Fl1 CAT 4 ) mRNA 3235, 3
Jill SOD il CAT 75 £k i rf 3% 1, JE K F SR %8
B N F A, FA AT P A AR R R
T, B A IR AT AR OVX K BB 414 p-p66™/
p66™ K- A 3 B-catenin A1 Wnt2 B [ ) 235
7 FoxO3a & A 1k 7, W ATl i 1 A Ak
WA BRI TG AAME . 1 22 2 ] {2 kK
SUSCHE An e ry s gE . ok, IR RCE 40 OPG/
RANKL HCfE, SR B 40 i i 40k, R B -
PHER L WA VIR E OVX KB40
[ BMSC $8 78 . 38488 ALP 3 M F45 1k 45 15 T2 i,
JEHEITOCN . Col 1 Fl Runx2 i385 H1E PI3K
P LY294002 1EFH T X 25 T8 B30 g 41 1,
JN 227 2 VI 3 p-AKT /KT T g, 3iF B )1 22
AT AT VE T PIBK/AKT 15 53 % M 11 A1 28 15 12
N NS R R A N2/ B R AR R T
4 ( antioxidant response element, ARE) {55 i i
M R R , Hodh A S0 4F Re3 AENS
P& R WE R PR Bl RS AA K B BMD ., B %
B, BB /NESEG BB MR . R
SRR, RWAS R R APHAEEE
FITE . Hofth A2 B s B T e iF H,0, 5
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T OS KERBUEAIIA3EsH, $2m ALP IG 1k, {Eife
SEAHE IR, WAE AR R A A TR
224 ZrEk ZHEVTEEERAE A MR, Hoab
AALEE TS M R DU A A E R . H bR AL 22 0 A
K Z W EACRARRL, 7R T Mt 2B AR 2
B4 26 S 40K A 24T WL 5] MDA 5 8 (R AR,
S 3 2 B Z 85 OVX K B, BMD #15%
A RS, P PR B AL S
Wnt/B-catenin 5 5 i [ 15 6 M 1T 3 fin BMSC 14 h,
B TEA L A, MR T B 30 000~
50 000 1 c 22 AT B AR 0 4R A e R R e
J3B R £ 08 T AR OVX K LA P4 TRAP Fil
TNF-a 7KF, Bij kB BT, Xof 48R 4k & 1 i i
PARE I B 6 B 2 %08 U7 Hofh 2 288 4 n
B BH Z2 W8 AT 396 OVX K BRI Al B BMD 19 [
i, BEEREWE, JFaemidigim OPG FHFRIA .
PR RANKL & 12351 % OPG/RANKL LA,
RAEUR BB

3 2

BT, XFE BEAAE TR 2 LIRS ER
B, YR, . BERRFE RN E, TRIE
fill EAE A AR A T . JTA2E . AN R RONKR
St PRI, BT 2B s X BB AAE & AR L
T EAATRZ] . AR, OS 58 FHi A iE
BUIHG, WG T, Eaetng, BikEE
ZHEVICER, OS M4 THE FLEIAL R4 5 it 5%
MY 2 — o JAE X o 245 S OIS A A T
THUAEA . DUl BB A, (ST, W
FEAAGE, NAEY KA A [, SR A8 & ILEE
ZeifEitt, BUSHTtRE .

PUB BTN 2538 T BRI 2, TRk
e RS A A, WA 25 8 P 0T
FIFITFR I £ F AT se IRAE S 25 W i s, 4965 K g
FRELE, DR, BT, MU AEARDC™ 558
FEPU%E (Citra) . $E5EE"2% (Saaz ) MR LR
J R F IR A 4E ( Nature’s Way ) PP £4 14E |
522 & 9% (Menomax ) MUH LR 48 A 5 E L
T, IR AP TP 2906 1 Rz —.
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