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Abstract

Osteoporosis is a bone disease. The current western medicine for the treatment of the disease may
have side effects, and long-term use may have some disadvantages. In recent years, some classical
bone-specific natural traditional Chinese medicines have been widely focused. They seem to have
the effect of promoting osteoblast activity and inhibiting osteoclasts, and can improve bone metab-
olism at the cellular level with few side effects, which has unique advantages. Therefore, from the
perspective of traditional Chinese medicine treatment, this article reviews the common natural
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Chinese herbs for the treatment of osteoporosis and their mechanism of action, and explores their
clinical application prospects, in order to provide new strategies for the treatment of osteoporosis.
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1. 5|

AN A& — AR oA AR I, 2 BRI B R/ | S M R B T 5 B
B SBR[ A TE AN D 2RI, W R R R RILEE TS . HETH]
TR B RBASE M 2P BRI #h 25 RS 3R BABERIRYT . IR BRVEMEER TR RS
R IS . SR, I EEZ WY T T e AR L e B . AN AR Eh S I B i TE AN . A
SRBE AR SR B B AR SR BRI RS o RS B BAT VR AR R IR R B T RE . AR RIBTT 24
Iy B AR R L O VB L AR A XU o 26 B MR S A T 5 70 S i In e e 28 R S R 17
IR 55 IR R R WA R RN & BB AR [2]. T4k, Bk M T ih R AL b BR 2536
7R BRERARE, SPEZGAILL, 2 RIIIRA R SN, EHEIEN 2. 2L 2B B
RARRITIER], X 58 BURAARER) 2 RO [3]. Bk, ASCRGZRE T H A A 678
JRERFARE H 285 K e ATl REAIPEFIPLEE, JFPP0h 1 e AIAEIR YT B BAA A 7 T 9 7«

2. \&

ANZBHERNZ. WHESM=LNEEEE, BABE. PR, Pudi. sugsSER4] [5]
N B VR4 M P R e s DR R R A OGBS S RO AR A R R AL, IR
B AT I, (R ST T ORI A, B SRR R B VR [6]

ANZ B4 Rbl. Rb2. Rb3. Rh2. Rd. Rc. Rgl. Rg2 1 Rg3[4] [5][7][8]. —Fzh#suGuE A,
ANZ 245 RoL A2t s 4 i sk, HALH 5 55 8 2 R (AHR) 1) L4 9% . AHR 7l iid 5 PRELP (pro-
line/arginine-rich end leucine-rich repeat protein) 5 2 X 3# &5 &£ it PRELP #5%, M1 3B . FIn,
PRELP ] #l#il#% %55 T~ kB (nuclear factor kappa-B, NF-xB)i&# I (1%, X /& AHR 123E R 204k i FE A
[9]. Bk, AZ R Rbl o] e i1 AHR/PRELP/NF-xB il 5E 215 JR B AARE U HEFE , X NVARIT &
JREEFAE SR L T BRI . IbAh, ASBEE AWK (CK)EAZS BH Rol WA=z —, BAHiEE.
g, buE . BEIESEIE . —DiEhsinss R, CKIEdHIH] NF-«B p65 B A A S, %
Rl 1B 3244005 77 c 4 (receptor activator of nuclear factor kappa B ligand, RANKL) A5 /)N B, #A% %
S Y6 11 05 24 Y PR 8 20 B A AR P, DT 1) S 0 e 15 Wk 2 PR A, i o o B 4
AR PR AR Rk A P S R ek B A A [ 10]

ANZEH Rb2 RASHEREZ LT, CReitm it wmREEYE, (i M mRNA £
ik, REEPUEFRBMER . T8 AS 24 Ro2 AR 8UE BB St Rk, A3
2 Rb2 AT S AR R O i BUE BB AARE B B S 4R R AR 1 R . IEENLHI AT RE 2 AN S
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B Rb2 S E RO R T RE i, X NS BRI T AR & T B TR AARE I B AT R
P4 TIEHR[6] -

ANZEH Rc 5 Rbl, Rb2 (L5 &5MAHBL. —IizhPsciae ki, AZEH Re 3G /N0 25
Ky, AT TR L R ) 2R1A, IS p-catenin FIELH 2K Runt #H55445% A1~ 2 (Runt-related tran-
scription factor 2, RUNX2) 3784 Wt 3@ 2% (i it 5 i 40 i o AL A3 i ™4k, BE T b B bn B i 28 35 n &
TERR[4]. R EAE B RN TR RO TT B R B Aa S [ R AR B AR

ANZBH Rl RASBHPRAMNBrZ—, R HMREE. sefid, BEL. it
AT BT . NS B Rol et T 100 &1 0% 1S MGG (7, 8IS SUR IS R W A R 5 2R &
P R, 8B RS R AE B B 2 (bone morphogenetic protein 2, BMP2)/SMAD 15 5 3& & 2 #E K fl
B 1) 78 o T 4R B R R 2R [5], 3 T id i A SRR I ULEE 3 P (Phosphatidylinositol 3 kinase, PI3K)/ 224
PRI F5 2 R B 1 4 (RAC-a serine/threonine-protein kinase, Akt)iEE F 1 G & (I BEMEB R 2 A F£IE,
W7 Akt BEER AL, RETT R R (1] — TSP SEIGIE R B, Rol AT INEAHAN MR R, R s REE S
HAAAN AT, (kR LA P 43 I 4 P B A= 4 IR+ (vascular endothelial growth factor, VEGF) LA & il i Al
A RIRREE . RoL 4T {2 32 sl IR N I i Bk PN B I PRS2, 09 PN 2 A0 P PP I 38 A BB g, e
Notch &, {3 N Bz 400 45 Wb BB A 56 BT Noggin SRR Rl 3 — AR I8 A4 A& TR . 1R
SZIG HAIFSE Rgl 123 VEGF 204, #40% Noggin/Notch 3@, 0 H B 5 Bl IREIBEKSF,  HET i
B DB NE K BRI B S50, FERE B VE & o B AARE e AR FERRRAE T . RIE, Rl 1B — B E A4
TS, RVRTTRE R YR B AAE A A BB I 259 [5]

ANZBH RQ2 RASH. 2. M REMEE S 2 —, AP T PORp . O I LR LA
JORE SO NS R FEAE R . — DRI R, NS 21 Rg2 KIEIT1EM S c-Fos FIvELL T 4ii
JiJ5 4 K1~ 1 (nuclear factor of activated T cell cytoplasmic 1, NFATc1)3 5% B&A% LA K 5 40 g 48 15 2 1 3
it (extracellular regulated protein kinase, ERK). c-Jun-N i (c-Jun-N-terminal kinase, JINK) 1 p38 w1t
B, WS B A T2 18 4 1 TR T R B 240 A DG S AR [ R FRAIS, N 2 2 Rg2 W] B A il A
BT BB AASE R4 7]

[FFE, A TR, N2 Bt Ry3 v Rl i g R 7% 1b 25 [ I (AMP-activated protein kinase, AMPK)/
T 5 & & A (mammalian target of rapamycin, mTOR)/5 5 Bk 42 U0 5. V) 5 AR S 108 TR AARE[8], I8
ReA R F AR5 T [12] PLAORE B2 BUBCER 51 R B BUBRAARE ,  1X AT REVE T FL AT (R a2k B 1 B AN 41 1)
WS IR, I T TR A R A B -2 {5 Sl R R TR R, IR YT B UM R 1 S
JOR B i (1785 TE 36 24 [13]

3. A&

PR HPUEACRRE, B2 TIRIT MG AT ANE AR5 . FES N FBEAEDA PRI Al
FHHEE B FE20 A PFSEEEE, ©ATE I M0 s A SR R 2 A ) A (e BE i TR, JF 1 4 i
PEEURD B A R, RIEHUR BB IVE I [14]. A 36 Tl K IRIG 4 FF 2 5 HoAth 25 25 Rk 4y 45 B A
M, HTRITRZG . ZEMEMNG RN BURAAE, RIXEGIT 77 R BATTRGE . B EARARE 515]

B P20 ] R AR TR 257 SR A, — TR R S S50 IR UEHE S T, BP0 o 4
SIS AR T B 2R B I 41 25 1 K (Cathepsin K, CTSK). c-Fos #ll NFATcL HJ3&iE, M
RSP S AR OAE R, JEx B IR AT R, X2 7 AR I R LA A 35 16]

PSR PSRRI — IR R IERN S, BAPIR. PrEdimth. —mEAES TR, FF
Z:li i FH T RANKL 3553 1) NF-«B. 222255 {0 2 F R (mitogen-activated protein kinase, MAPK). &
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TR %

1Y B (protein kinase B, PKB)F W 2 i £€ ¥ 1l #5 [X] -1 (macrophagecolony-stimulating factor, M-CSF).
c-Sre {5 SIS, RIFDUE A0 AL B rIAE R, 36 T A A T, R S SR S IEOR S S
SR R AR A . BIPISRERAT U R, P PRI R G = . B PRI LA B SRE S K B TR A
FEAS B BRIk, ERERT IR OIR B S B IEM, SCEEITEALT].

FHS R NP S PRI — R RVETE RSy, — IO T RGP S BGIT B BUSAL Sh VB R ) 2558
TR, FESEEN RN R B SO S M RN AE ) ) S e b LR I S R AE R R R
i, B BRI BERRASE 9 /18]

4. BEKX

Bk R P SR, R A, T AGAE R R A X [19]. ELER A H o DUk 32 T4
B, R EZEAN “DRmMEZ” 22—, "AITE B, BT % ANEANE . ZFRRE. i
FORIL, EERIATT B AN A R8sy FE 2 EER 20, HAATZNAEES, afhidail.
UK D7 SR T . PUE PTBRAASE[20]. AR TS s R 4R BRI AT R4 Rl 731 TR sl 2 W AT — e I AR IS 1 RN 2
R 77, AEFRB AT & BB AaRE 7 AT i T 5 [21] [22].

BBk K 22 48 5 O S5 D) B A S K BRI s i PO 2 R SRR N RARR L BN R N R
B, BRARE /NGRSy B, BRSNS R BRAIEE I K DL S B A G . 2 B TIOR8 B H i 4
Wit i) 5, FRAR I B & i, e 40 e Y Bl AR S S0 32 4K y LGS R Lo (peroxisome
proliferator-activated receptor y coactivator 1o, PGC-la)/#% 5% 4 ik S ALY Bl R 4 5 W% 52 4y (peroxisome
proliferators-activated receptor y, PPARy)i# % o4 3% U S DI BR A 5 K B E BUFAAFE[19]. 55— Tsh s 5t
FIEFEW, Bk ZhEE EAMN RNA-21 (microRNA-21, miR-21). #3E PISK/AKt 3 2% 4% K BB 1A
T80T 40 L B AR B 2, miR-22 sk gk R O SRR TR A0 O T A R R Ak, R S 2
k23] — LU H B3R 2 B8 T7 N (R 78 0 T 20 B r) Se 3 it s R B, ERROR 208 T Gidid miR-210-3p/A
K15 18 K 3244 3 2 1 (Scavenger receptor class A member 3, Scara3)4h i i 8] 78 J57 40 B i i 70 Ak A4 1)
B A[24] . RS U LA R 2 W A (Rl oS BERAR IR

AN ELER R HR B E 7 85 H R 2 B MOS0 DA K FH ' 43 5 HA SR IR 26 8 BB SR SR % MOWB0-1, g iF sl m]
REAE TR AR YT B TBRAARE 5 TH A AR FH[25]. Ak, BB gt scie g8 FaR i, it o) 5 alifh 13 2 1
Tk i) 22 B (MOPT0-1 A1 MOP70-2) e & 35 (2 3k /) Bt IR i 551 40 ML T AR 40 ML R 4 5 L 04 AN™ 4k« MOPT0-
2 AT i RUNX2. BB AH S8 55 R T (Osterix, OSX) ‘B & . BMiEA . BMERIRE A MEHEPEA
(12 R R0 o IX B R MOP70-2 i b i B 43 Ao A S A i 22 R B RS B 40 M 3 4K [26] - o A i L R B,
AN EL B R R X 22 MO9O R S 25 42 v U S DTSR AR i DR B R B« T 3 i A 0 i P 85 2
W RE PR e bR SR, B b i NR R R B AL . IEAh, I MO9O Hh 43 25 H Fr KT B 4o 20 SR 5%
B MOWO90-1 tH n]3did i RUNX2. OSX. B 45 2 Al My 5 1 1 R IA A2k /)N BRUVR G R B 40 M i 4R 240 B 1)
WBA ORI A o 3X ARG IX R B ) LR OR 22 W R SR FH T R VBT S it 1 SRR LR [27].

5. B

HEANEAFNE L I AR BEH AR DIRG, B TR E RN B B G  [28] . B AR
B & N E AN TR 2 TP R I A RS, BB LR Aa AR o Al e 2 b 20 v i) — S
WS EL Sy, ARZ AR, DI B N E BB R e R . Pla isife . (RdEadris . (RdEFh
AR EE 2 AT T B BEAE R [29] 0 MR XS R IUE AL - BRI 2500 A (2 e i AR, s i AR 1 4
., TR S P T 1a (hypoxiainducible factor Lo, HIFLa) 7] A& B Rk — G224 %67 () — AN 25 A F 40 05
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[30]0 b SCHE A5 A R K 8 oy AVR 5 AR, e % R, AR AL AT A a5 HIFLa/VEGF 15
FIREE . e H B E TR BORSEILI[31]. AR, bl E @S PISK/AKT/MTOR 15 5@ %
o HE B R T R BB R PR R, X AT B WS R R 4 L B A R A OC[32] . kA,
AN B A PUE A RS AT RE S 2 PSS IE A OC, W Wnt3a/p-catenin [33]. BMP-Smad
[34]. M/ MRJETEA: K7 BB (platelet-derived growth factor BB, PDGF-BB)/VEGF/RUNX2/0SX 15 5%
[35]. PI3K/AKT [36]%%.

H AR AT R BT BON— R gy, ZoviEEIRE. DR, S5EMTHEL, B
SRR S B R Ik R S v ke SR R M T B R R R A R [37]. A EE AR ER,
I A 97 R B R R A B TR X B I B E FE  AR R T R T A T T [38] . BhAh, —
TN S B FE R, A5 FH AR B A B TR B R 45 ¥ 9 1T 2 R v R B A RE K B R AR B B
BET 3 5 B Rk B P T R, AT TS S o A U [39]

6. BFIE

PSR R TR TG . OIS B . H AW R IIZEAE LR e Th e S [40] [41]. ¥
FEHREFEDTRFESMRS, EAMUS—F B KGR AEYEHAL G, W2 EEE )\ P 25
KA AV RIE AR P P[42] . Z MR IR LY F BRIy 2 —, EEE DA GEIG SR 7% . i
Ak, BRI HENUARBL R 2« BESRAZ IR AN B (1 AU B I /N Bt SR A FH [43] o 20 262 2 3 M 00 ot s - 400
T TR R AL T R S 4 B D 0 P R RS A, R R R A S IR RUNX2 T PPARY FRI 1
R T 160 70 0 400 B 1) i A 23 38 R 9 2R 1 mRNA RIA, #f] RANKL ) mRNA #&ik. HHfl,
R AT H TR B AR R 1 m AR5, & — PR A A& R A 254[42] . Zheng 25 A\
FRI, VA2 RETACIE 5 0 [ M FEKAA S S SR A B A R O TR i R ) Caspase-3 FlI{2
JHT-E A Bax RIAHIEM . HTiEHT-E A Bel-2 RIAMIR LA PIBK. Akt #1 mTOR & A MBI, H 2
= VR B i 2R R 2R 28 11-5 (low density lipoprotein receptor related-protein, LRP-5). f-catenin, RUNX2
AT OSX I8 A KIA[44]. XLeHE RN, VEF7E 20 AL P AT fe 2 W8 B SURER 5 3 1 B LB FAE S8 1Y)
— P LEVRIT 25 . Wang S5 it 37 Till R Te R IURHE F 48 5 HoAth h B 245 G 7 (R R PUE Tl B As 25470,
HFHIT 824 J5 FIEE M TR AE, B ARYT 3TE 73% % 100% 2 [][45]. thabh, ZERErHrRm, 3¢
AR N B 25 BB AR EG A T IR AT B0 B B RE B TR 8 B L A R AL e AR AL 2 A AR R e [46]
KL, V2 F AR NIBIT B BUBAAAE BT B E 43 A

7. NG

ZiEATR, NS, FEZ. EEROR. HRAN, EEESRRTY, RE2RNERREAY, K2 A
ERANPH A DRE, BT HER B AU R SGRE . AR SRR T IR OR SR R TR B TR VR T
) B 2 FRAE ) R AR AL, FR 2 V23 L B0 SR & SO AR MR, M 26541 FH 1R [ #E A RS 5
WP, HE RANKL. MAPK., Wnt. Smad. HIF-1a %%, F{A Py RSN S50 703E B R AR 265 1 2 A 30
BB B BT . SR, KARH 25697 TR AARE I VE LI & B — D, BATRBOI TIRRE
B 2 e A O P B R RE VR TT R R R RTG53 000 R 296 T B SR (R IR B
[FE, BB ENER, TR 2 Sl NIRRT 7T, 9 22 4 0 PUE B 16 7 S HE 38 2 1R -

SE K

[11 EAIZ, &M, FRK, & RS FSMAIELIT 8 (2022)) A AEE[]. PRk &, 2023, 14(6): 1203-
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