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Abstract

This article systematically reviews the research progress on the prevention and treatment of senile
osteoporosis (OP) with medicinal and edible Chinese herbs. Osteoporosis, characterized by an im-
balance in bone metabolism, is a global public health concern. Currently, TCM prevention and treat-
ment of OP demonstrates systemic regulatory advantages through multiple components, targets, and
pathways. The review focuses on the modern pharmacological mechanisms of medicinal and edible
herb monomers such as Chinese wolfberry (main active component quercetin), Chinese yam (dios-
genin, taxifolin), cinnamon (multiple active components), astragalus (astragaloside 1V), and ginseng
(ginsenoside Rg3). These components exert preventive and therapeutic effects by regulating key
signaling pathways—including WNT /S-catenin, BMP/TGF-f, OPG/RANKL/RANK, MAPK, NF-«B, and
Nrf2—thereby promoting osteogenesis, inhibiting osteoclastogenesis, and providing anti-inflamma-
tory and antioxidant benefits. Furthermore, the article summarizes research evidence on classic
compound formulas such as Liuwei Dihuang Wan, Zuogui Wan, and Yougui Wan, which regulate bone
metabolic balance by intervening in multiple pathways including JAK/STAT, OPG/RANKL/RANK,
Wnt/B-catenin, and ESRRA/Wnt/B-catenin. In summary, medicinal and edible Chinese herbs and
their compound formulas, through multi-pathway and multi-link synergistic actions, possess unique
advantages and potential in the prevention and treatment of osteoporosis, providing a scientific ba-
sis for related drug development and clinical application. However, future large-sample, high-quality
in-depth studies are still needed to further validate their efficacy and elucidate their mechanisms of
action.
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1. 5|8

B TR B FAE (osteoporosis, OP) LB WRISC5 B T B 32 BRI, RN E SR N R B2, &
B PRS0, B 37 AT [ 1] A BREAE B, TR N OP B A B 2240 18.5%, Horb B3 14 15.3%,
LN 19.4% [2]. EFRE, 50 % DL E AR OP i ik 19.2%, 65 % UL E AR A 32.0%, HEM
B BT, BT TAE RS E K A3, Kk, AR OP [RIR ML S BriG sns HAa B2
. OP RUibaEE, FWIHALE, v SECEYr. BIHEEm. Y KIE3IEe ) B3 TSGR,
P S AR TR IR (4] H AT PR A OUBERR R 1 R E MR 2 M4 1 FI(SERMs) K AT 3K 5%
29Wia9T OP. NGB BB B T i ik, HWMPUZOET “BR” 5 “RnAe” . GF
WMNEG) PR B, AR, FRHES TR, BRI R TR . teAh, (R id
B|COFENFMAE A, BEER”, WHEESREK, B, Ml e, SEERRAS
B, HERZTE OP Fiiah A RIERB/NOR S . BEEDURIF AE AR R E, a1 50 S 4k
ey, RIEEADR . MUENSEZFAEIER, JoHARE G Pia s R
U, RSO EZGIRTT OP MG FEEUY) KL 2 BN T RGLRA, LA AAH A 78 5 9 F it
Z2%(5].
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2. BREARHHEERNS ZHE

R BEAAE A T B R 5 ORmARL” , PEXNFA AN CHE” . CGETRHNE) fEH
CEEE, AR, WABEAARE N IR R R, FEN S ECE RS, thAh, (R dE R
CENETHAE AR, BEERT, RPMEFRIGK, BRER, HREERE, FEE RTINS
22[6].

JH 2R g, D2 s o) ARSI 0 A RIS AT, AT 20 A B BB 9= 7] P9, fE P R 23R
Hh 5 W SRR AERT S, AR I 28 R, I B CE TR 1) 7 Sz —, R I 5 T 2 Tl 1 RS = 0
SEFRARTE. AR, (AR M, SRR BEIkes, BOAE RBAARE8].

PR E A g, DAEEDYSE, A NSRS 2 XA, FONESHN S DU B B0 1 < aa A0 AN RS 1k
MR E FRER . “RARE AN BAT HE, WURARERA A, A HDEE, BKIEAR], Halln, &
ALV, MARE” , RHBER AR W RERRRE, MIEEIhaeIER, A eIk
WUE g TR, R A KK E9]

B AR RS T BUE AU N T B TR S 5 4E N 5 1 R [ B AP 10]. R
% 28 Ja MER S B = B I 20 SR B AR BRSSPI RE AT, B RCE R RS B TR, SRR
BT YEE R 58 R AL JE (Osteoporosis, OPYHI & 2E[11]. HREEZ R EM RN R, Hrf, Bt
PRI TTIR 129 60% % 80 MYH R4 Ry MIFAEE 3, anRe i SCAk I 801 H By b K gk R 14
AR DB, TR S AR EEZE A OC[12]. MAh, R oK, REREIE R, R —
HEHEALS . BB AR AU, BT E RN R A D B TS K FLE T, AT
H YRR S B S [13]. BRI, B BUBRAAAE /& — Fh B I8E B B . N 40 WA S . BRBEE IR 32 B AR 2K L
LA T B 2 28 B B

3. XROFIHSESER

5 RCE SR IE SilE: Wnt/f-catenin 3 BEAE BCH 40K 7046 5 DU RETRIZ T 4R A% Oy . 1230
AR X T RE T RS B RS Sh A1 B e

k% Wnt/B-catenin B 4h, 5 R4 E I BMP/Smad @ H 52 1 B #K B 5E I EE 518
5 o

SR RO A5 5B AL R T kB AT R T RCARAZ I T B AT IR T/ B TR 2 (receptor activator
of nuclear factor-xB ligand/receptor activator of nuclear factor-xB/osteoprotegerin, RANKL/RANK/OPG) & 4t /& 1
PERCE A B A S TR O T, HRIA T B RIS . BIFTIESE, M . SR
HEPRIFDUR PR AAEH PO 2B U] < —did Z 85T, ## RANKL/RANK/OPG [F3iAF
5.

BCE A S PR AR FHAH DGR EE NF-xB 15 538022 TR O N A%l B, 758 %7 2% IR 3 A
TR RO . AR A2 F IL-18 B TNF-o S R 7 FRIEIN, NF-«B S8 B rR s Ees, #Em
7T — R R A BRI 7 ARG ) 5 k14
4. REGEESATT OP

1. ffcr

MRS TAE P R TR R SO R 25 T RO RN 25, RO I HE TANF 2k < FRATII H - S gE OF
RAHH) fal, MRS TVEH PG, BT, seAbE L . AR, BT R RCE AR A
2y MEFIRIAY B AR, Wb ERS, TR IR AR, TSR AR R R R A AN, B
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T OKEENE SR, TMERBR LA B R [15].

DA B T MO 2 T B R 1 IR AR R D8 R o B Rl . TR, MOAC T 1R 32 B R M oy
Z Wi R (— MRS A YD), TR BEAA PR, RE A AR BRGSO gt . LAk
FABLEIES B AR 2 N D85 S IE B Ry, FEAFE. REE R, MG WNT/B-catenin Fl
BMP/TGF-p it %, 385 bl e 40 M v e s 0 B Wi, 87 RANK/RANKL . MAPK K NF-«B %,
IR E AR A S ThRe: SR E RO, @RS Nef2 SR, RESUEAMPLRAERI[16].

i LRTR, M CANERRE T BESDIR, 5 HAZ O O R E I 2R A s R R
AR (RIGR B T 0] RO R BARZ BN LS, AEFR IR 45 DU ELEIE .

2. i

2RI R S -2 B R i, RA MR E 7 3% HAESAMILET (MRAREZ) , 1
HRH . Mo, EME L B=2, DHERAIRN. AR, R — R AR R Z[17].

AR 24 B 22 A FE NI VE R IR TR 7~ 1 VR AL . L 25 RO s E i 2 o(BP i 2
R)s WOUESEEA T Z R AEYEYE . R BT, B 7RI E Reiid 145 OPG/RANKL/RANK X —1#%
OB, SRR I RIA, AT AN S & AR S a4, b BRI, [FR, EidhAe
(kR ARG S . teAh, L2 A IR F, il R E P P N 40 i
FETCER, S B A 20 v e S LR S M S IR R IE o X PR R SEFIME A, TEIRSR B R A 12t
JEH R E[18] [19].

g b, iZh “AERIE T MRS, 5IIE MR E R ORERERA 2 YR A i (R
TEHERCHE « HIE )T AL AR ZGEAE T, TR T B 8 KRR

3. IEE

PR R BRI PR IR B B AR P 2 24, OBk S HORHA, B KBIRH . 51K A0, B 1R
BIBZRKIIThRL, FE95 WT Z RS J7 R o X8I T/ B A B VR 3R 4 T — e e S it
WA

DA T 7, PRERIT VA B S B AR PRI FH -5 22 i P Rl 4 3 A [0 308 2% A e 0 200 9% 8 10 A O«
TR AR A AR A P RE R 2186 v] 3@ 400 TNF-as TIL-18 25 R IR 400 R T ROB, IR BB RS0
RAEIRSL, MBI VEE GRS . TATTHEM R SAGHERE: R (EAETUAIR . p-2 M. T EERE. WEERR.
PIEERR 216 PAAERE2S Sy, IYEA T ESR2. PPARG £ ML, @il cAMP &%, AMPK 155
T SRR, TR R A RER R KT, B BIERPER . AR e RS SEE ST iR
BT /E T AR. VDR 2540 55, i 4% HIF-1. AGE-RAGE (5 Si8i%, semifiey s, i
LA R e A0 B S i R TR, RS BRI, B A AR BR AR [20]

g b, PEE “CHRANERH” BIESThAL, SHEMIEESEE B EATEE K K E R A
M T e 51 P AR 45 2 4EFE . 2 58 s M BUAR 24 BRI AH ELOCHEK, SEEIABIA B PR Aa SRt 1 RHA KR .

4, HEK

TR EIGARE ANV E 2, MR HR, B WS, BRI EG @A FHBA%E
T R R 5 UM D AR U R B, 38 o S S P o AR B T ), ReAE— e AR
B R T S RO R

Hop, WRHPTERRYSERFES . EEREENRERERY 2 — YATH A3 EEPERP
Biive B BERAA AE T, RE AR AESR T R R E R T I . A UEIERE, SRRt
T ) 0O 00 B v A L A o LA F WL 25 S GSK3p/B-catenin 55 3@ 8%, [FIRHHETHHH& A
KPR B RIB K, AT RS i 8 1) 76 03 T 40 B IR B i oA RS, (R B & S 0 i, AR
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FHrE R

g LATIR, TR AN PIEGINAL, 5 HAZ A A B T R I R OGRS S s . (AR
M A USSR T BB 2 B, AR B A R U T SR L HE P R SR

5. A&

AN B2 Re3 R—AS RN —FhEEGERY, WEFIESe A PUEA . Pide. oo s & it
R HE LT E. AW RRME, %R SSRGS B A EIEE R . JLRTREAUIE ML 32 22
EFE: PR IR R AR F R AR T R, TR R R . ] S
SRNL: BESE IR B AR IR P (0 ARE KT, BRARSORE I X B AU AR . BB S 5. A
B FORACE BE O AE M, B BEIMA SR, 1 i W R 70 R T A M R e 21

g ERTR, NS 2 Re3 WREEN LR Z Rt FIER, TEB A R R IEE 28 30N .

5. REHEFFIAIT OP

1 /SR HL 3R

AN AL T, B TERANE, B SRR X, A, E BRI “ I
[FR” 3 2GR, E b E R AR IR R, =G, LZUE . . MR i)
FRC=RN7 o BEEATRE@MEE, AR AR LR B s IRERBANE; A PHERIEE I, 4 A
“=N5T o RTJTEABANE Y, PR, S NUEAANE AR TR IAREE AR, %07 B
RE~ B I T2 A 2% 5% 22 S5 AE FH [22]

TEH TBAAAE R FE S, JAK/STAT 55l EZREEH . i, 1L-6 Bud i i s vl it
BCE AR AL, TR 2R I i R U e S S A [ 12] ARWFFUR I, WS SRR FLIR YT
J&, JAK/STAT {5 S S AHOCEE N IRF1 5 OSM HYFIA I W24 B Tt, RN AR WL B A48 4k [R] s Wl ¢
MM IL-61 IL-8 /KPR ML, HAR TR . %45 1 5 I RS —80 R /SR LT Ag
LR JAK/STAT 15 5@ A A EEH . OSM BT IL-6 ik, fEidif. &k, Ma%L 245
Dheerh BA EEHA, JoH G M4 B B A B ke e B WMTER . IRFLEA—FERE T, &
5N ESES . M. EiR E DU eI N A S L N RE 23]

2. EHA

VAR EZE TR, KBt Ok 3, sk, U, GRS 2. AR
= 2400 9008 FH o P A W B AR e HAE R LA T IR AR T, R S22 77 5 B ik o 35 B 5 B i 40 e 1) 1)
AP THEAWAE S SE . SO E BRI T, WIMAEF PUEARE G YT R =
EAEH.

FEVAFL R B AR 2 () £ 25 Sl ] o A —2K2 L OPG-RANKL-RANK i i AR 1
S 0 ROk R E AR B E R RIS 2R B S W MAPK. Wnt/f-catenin 2%
{5510, kg TS R 5 B A MERIA, FISCE A0 A oA MU E B0, AN i B T s 42
AN, TREREREN, VARSI AMPK/mTOR [ 45 S 5@ B0t A BEAT P45 24]

3. HHEK

HVARARIRTT B BHAS BT SUE B AA 0 H 5. . R AR E 2, DhiEIRANE
FH. ZikEFRIL SRAEME s PAME. ML (LZE8E. LIZGRRE S, mIaEBIANe . S adE, Feaeseit
AN, DA TR e AR 22 TAMH AR BT VAN, AL ANHE L SR E, AN IS L, BEREBNAE 2
ANEF R BRI IK, ORI E R A RN SR 1. AT AL A, IR AN BE . SRS AR EE . SRR
SR 2 e Z 0 T I T TR M KT RIS B AR T E AR K S AR
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W RIS 2 IR, 4R IRTHE SR . (R, N R AT ek, IR
oA B VR A IR P, YR AR IE P25

TEMLEIER S o, ARBFFCRIF MC3T3-E1 428, H,0, 5% /5 ESRRA FKi&THE, 1 Wnt3a 5 -
catenin 761k F P&, HRE AR AT fE S5 ESRRA 0% & Wnt/B-catenin 15 SHIH|H % . 24 7T
TiJ5, ESRRA HIAPEML, Wnt3a 55 f-catenin KIE[FITF, H,0, i T 4RG3 BIZ M, RIZIT T HE
2 ESRRA/Wnt/-catenin 15 ‘5@ B K FEEH o Ja 28 sLilt—PI0iE T iX—45 8, SHMZ e —
o gE BRI, AR B B A — 2 SGEER, HALHI P A8 5 4% ESRRA/Wnt/B-catenin 5 5 i %
HHR[26].

6. +Tig

BaAE AERN IR IS4 H 26 8, B BB AATE R SR AR BRI N, 4t Gitaisk T UIE M)
FfH . B2 a1 Lotk T HRRR M AR B2 1E, RS B LixRm. Bar, EHNEYE V2 BN Y
AR AL 2 2 5™ AR . WIRR L OP Rk 2542 WUB IR £h2525W0, XTI RE <51 B g
EYIA RIS, BEAMRGEF kS 257 fe x5l B 2tk . A SCERR TRk ERIGYT OP IS E, KL+
ZyRARAL A RIS J7 6 OP 97 &40 IML, A R 247597 OP HIMLHIZ B Rttt 21, 2%
R RSN . 25 FRTR, MR 1l 24555 25 SRR &2 0 vl LU IEAS R AL OP 45 35 (YR 97 1E
M, FRAEPR RSN A RN, PR FE B R SR B G PUE REAER, AU AR E
BEfSsH, s, (REE e B REE IR, 0T LLRERE TR G AL BT G| R I PO S AR IR, 2 —
Fols 22 4 L A ST T3 7 o B S Rt A PR ARNVRBE B 200 2 T [ b, 285 DR R A P 7 S B8 BRIE
W2 B MmI R0 4 Brse . U, PUMR . ST AMER R R ThEE .

HERZjBii6 OP L2 M Z R, MR TH 2 kLM E Ty, IAFE P20 AT
IeAh, EHa HREE. gz, WAl TR RMERARTT . IR, TR0 S5AHC I A KR
JTER, GBI KEBITIEHE . (2 H ATk NI LR ZREAR RN, YT, 8T B A Pobs EX
FAME, HI7RE R ER— WA . A5 R, NS BB ek s 2 F B R arh T AR TR
J7 OP [ h 25k S A U sy, o TF R A AU HLE s ia 255 e F RS 2.
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