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Abstract

As the population ages, the incidence of osteoporosis is increasing every year, which will lead to
an increase in the incidence of fractures arising from osteoporosis, which is projected to increase
from 1.66 million in 1990 to 6.26 million in 2050 worldwide. Because of the associated high mor-
bidity, mortality and treatment costs, osteoporosis causes a significant public health global social
and economic burden; therefore, there is an urgent need to find cost-effective ways to prevent the
development of osteoporosis. Rhodiola rosea, a traditional medicinal plant in China, is a natural
plant phenolic antioxidant with a variety of drug targets, which is effective in diabetes mellitus, al-
titude sickness, cardiovascular diseases, and malignant tumors. Although the number of related
studies is increasing, there is no report on the use of Rhodiola rosea glycosides as the research ob-
ject to explore and explain the antioxidant mechanism of the drug for the treatment of osteoporo-
sis through antioxidant mechanism. In this paper, we searched several databases, including PubMed,
China National Knowledge Infrastructure, National Science and Technology Library, and China
Science and Technology Journal Database, with the aim of exploring new ways to improve osteo-
porosis with Rhodiola rosea glycosides by using antioxidant mechanism as the target, so as to
make reference to the latter for the next step of the clinical research.
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1. 518

BB AAE & —Fh a8 ms, RS m B EMNE R N, FMESaes, ahetEsim, Bk
Sy RAEE YT HPIRAS[L], R 250 E 3 D15 P00 I TS5 A VG 97 B A BRI A RS BIERH AT
ANEFBE S BORE (2], 24T, A SR B BB AA B AR AL 4 T R R A . SR A
N GRS RE I AR, B B PEL A B EDIRAS, BRI R R AARE 1) K
o X —RINE B T AT SR gt TR [3]. A RLE(OS) & TR R N A R B 5 A AL B
ML Z (M IASPHRIRES, RN IR 2 R 2 P K R CB R 35 . FEIXMURAS R, Atk i
A REH IR IR IS, FF3E 0 eI 70, AT R BOR & S8 AL R 1R] = I R A B AR I LR B,
FALNBL(OS) T AR T 1A Aot piid & vE 5 (ROS) M 51 AL, 7T AE S 20 B AR M 1 kA, ey
M FE PRI A B KRGS . OS S5 UMM E R UIA G . KREMF A AR, kP24 Hik
22RO RN A SUEAL B UE BB B Dh R, A8 b 2 a] s B A B R I LR 0o AR SCIm it kS 2R AH
KICHR, SRR A S E FPUE BTSN, B TE #2825 R A S it — e BB AR
[4].

2. OS B Rtk & i R R Rb L

ZILRAWETT, — RIS R 1B BB FAREAE A R R N R BRI . X SR A0 45 25 B 5
(OVX)/NBR, EATTHREL 1 4822 5 2ok vl e 8 1 s AR s D-~FSLBE (D-gal) AL BE A /N R, TR
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AP BN s DS DR A 2 T R 0T R T 5 B 4k R B TR ERAS /N B o IX SRS R R T
JRBEAAE I — AN B ERAE,  EDAS [FIRL R ) S8 AL 003 5] -

FR IR G0 0T ) T4 M 3R 5 = A 9 TR B RA R 1) 2 B AT, AR P R E T N 22 4 B3 1 i
JRBRFATE DA R TS LE FHBE RIDT . PN or WA 3R L SORE AU B o 3R 55 2 P IR 3R 5] R ) 4 i Vi TR s i )
FRPRREILIN o HbAh, AR IR TR I P, ERAIFA R RR AR, Xi#E—2NE
T IRATTE B T AARE 1 AR AL BB AT AR Z 1IN IR [6].OS 5B UBAAE 2[RI R kb 2%
WK, ZFEVE R G258 R gk S s OS AHEENHEMKRR. AT
KB, 18 APP/PSL MU KPR /N BRBTAUB FUR I, KFTE B-TE M FE R 1 (AB) R A5 ROS AR i [HAA7E XL
FORHR, IXRNALT A FHRIANBUTIRES W EERN Rz —. FEib, JATIRH T A AHRESI T
B, X —RILGIEE T )2 7] OS FE 8 BB AYE B A B R sh i B R B B, B
AR AR SR AR AR oAk, SR AT T B B IR SO AR, 3 S S T T T B R TR PRSP AR
o MERXFIRMEHPRE T, EWRHEE R T &R, RASET B REmER A . OS] iz
2 5B Z R BRGAMIE o, 8 2 SRR s R B AR . B AR, (N EE R
ISCHEAN, B EIhREAE T 5 RIS X LR e 0% [ 40 M A b o) WA SRR RN VA I, IX LS R RE SR IR O
BREEKEHS, NieEs5EHnEEdi. . HEMEASE SRRk =Lt KE ROS 25
OS [8]. MAWFFKY, RANKL/RANK/OPG {5 il B fEAK & 40 i AL A sl shad B bl 2/ B 2E A . X
—IP R 2T BCE AL NF-.B SZATEAL R FRCAAR (RANKL), RANKL 5 Hi 440 i 3 i
(1) NF-xB Z 451K F-(RANK) 45 &, (2 il 4l ity o AL A e [RIEE, 715 Rl F-(OPG) A7 1E T i 4
fit, PILAZSA RANKL, AT A 20 B 00 7 4 ARG F2 9] o 7R B 4l oA FE e, B
441 i B 75 R R 1 (M-CSF) 5 H 324k c-Fos [1AH BLAE FIEGE 1 OCERIN(E Sid@ g, &3] 7 AT sish sk
. Fe iR AE ROS (IR B IS T, M-CSF Al RANKL (BB T kB 32 443% b 7 B i) i ik 7k T4
B I, X'FET RANKL 5 OPG (H R &) LA RSN, Mimfesdt 7 i a7 [10]. b,
IR 1) ROS 38 2 il i 40 M (1) 1E 5 ALt 72, S8 OPG Rk i/l o iX P84k [F] K 2= (#79 RANKL/OPG
FUAB T, AT TR e T B AR ) A 5 R . X R B FRAT B AR ROS 76 B 20 B~ 48 3 15 v 11
TERSAE THBIAAM[LL]. 28 BRTR, FE8 BUSAEE AW LA, OS R—ANE KfERE, iR AR
RIHAEFMLEL, ¥ 251 S B R DL AL BRI, A B TSR = R OS S B i AH 1 .

3. ARKEFHMEXHBBEXHR

S RIS CU R UE SELE 22 P I R R FEEEAE A . X T A2 A ST B, TS T E(ROS)
S5 B R BT I E IR A EAT, A BUE IS P R AR I SR T B AR T A R
BT FEI S RGN, WL SR SRS . 2050 KA AT il PTG M4 (ROS) /K« 4EREFE
Ky B AHMAETE U B S VRS P A S A S 2 P FE LA BRI B KT . 205 R EFAEF T ROS
F DI B A il 3 ik a4 B0 L SR B S ME N Na + -K + -ATPase [3% 1 M sk il /K Ji, - ke v Ji
[12] o 215 R AF AT P S S S 0 P B A AR A TR [ AR 9 43Tl T T K e AL P R A R o
215 R P e A 22 AR AT 1 5 R BRI o (R AH DG 23 a e AN T Dl S AL SOy, I R ARG
Mo s RERIPUMIEIER 2, 3B R L 20 i 40 o 34 58 S8 A R . A G e g Rt —
WA RS RIEAE T B RIE[13]. L0 5 R AIIRER Ho0, 5 SIS SO AL 5 ¢ 2% - B 40 o
(I, WFEAC ROS /K-F, /b AiEE T, FIRepLHI S5 H0E AKUGSK-34 15 S il kA K[14]. Wik
B, 50 mg/kg FILL SR T B 2135 20 BR 5 3 RN FF SRS /N BROR I R A B2 i A7, ml g e il i
BUE AMPK/SIRTL/FoxOL1 15 5 8 i A HE AR I #H 2 FH[15] - 4150 RAFTEAE W) = U R I H 1 B 1) D) 28
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JEHRAERE S SOD (B A MEALER)FI CAT (i EAERG) LK mRNA Rk Ji1i . WFERM, 5K
REMS 035 Y DR IX P PP R AE 4 AR A BTEYE . fERE K BARE 2L B G mr)siied, A RERRHTAA
HE B RCR . B BE SOD Ml CAT S, AR AFHATERIAENZRIA R, RN
B, bR R S K . X — R IR B LB I AL B TR R g R . A, ARR
HAE OVX (JN ST FR) A BB 2 2R bt B st HOMURR (9 AR 03 1« e mT DLBH S5 {1 p-p66shc/p66shce I #
&, [FREN -catenin F1 Wnt2 & [ )35 KT, I H AR G| FoxO3a & H HI7K-F[16]. XK, 40
SONFPUE B IR, TREE BRI IR R . TR W 40 5 K Rk % i i 3% in e 40 i+ % OPG 1)
TEPLRD RANKL IS &, SR B AR . 1X R IR B L0 R B AR VR IT 7 T A BN
G I[LT] W FLAR Y, 205 R BT 2 B i ) 70 03 T 40 L (BMSC) 3G G , 38 s M T BRI (ALP)
03 1 DA S A 45 15 R TR [ 18]« BB A1, 41550 R HF BE % 32 e i 4l A 5G 21 1 (OCN) | B4 S5 (Col 1) AT Runx2
MFRIE. F4h, BRTLUE S PISKIAKT 1558 B RIE B TR R [19]. LR H R IESUEMAER, 1EH
MLz — 2 Nrf2/i AL S B e E (ARE) S 5@ [20]. WFACRET, 205 KR F 1 Rg3 o] LI I i
TAA KRS ZEEAET %, dEEE/NESEL RS A S e e S A AR, Bon
FERTIEE AL IV /7, [FII RS2 T+ ALP W& PR k& 4515 IO A 1, R i 40 M 4 52 S8 A B 43 A DR
fEF[21].

4. BESERE

TE T RGN RE BT SRS o, RS B8 7RISR, B9 WEL. R RBESE LA
P ERER, HITFRAVEERIEE R G IT7TARMANZE LA R RN RKED . STiX—
DAR[22], %o T8 29 R UL, RN BRI B AA i () A WL R AF U BB, 3 7 BERRATTO = A AL
A HONRZIF AT PR EAERNE, OS 58 B2 [AIFFTE R R, 5 KNS5 e
GRSk, HE5REREUIMEC. BTk, RNTEFUE BB AALE 14 T AE FALEP & Rk A B2y
22— RECHMD P2 R IEERa FE U RS BB J5 AT TRIEIEIC, 2 2480 I 5Ty
XA PR, TEdE—DIsRIRE . AT LB, BATREY RO G, FREOER IR,
HEBNAE OGO AUtk e . B R BN PUE TBAA 25408 3 75 B A, S B 24 AN £ OUEE AN 1 P 2
N T LEfRRTT 5. XL 25 0] DF R 2 e BT AR, KA B AN AT DLSe A G 259 i ik o
AR S, 5T K. Bk, B sRENPrE R h 47T LAE M s, 4
REATE— SRR

&5k
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