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Abstract

Postmenopausal osteoporosis (PMOP) is a bone metabolic disorder associated with aging, primarily
occurring in postmenopausal women. Due to estrogen deficiency, it leads to a reduction in bone
mass and changes in bone tissue structure, resulting in increased bone fragility and susceptibility
to fractures. This condition severely affects the physical health and quality of life of elderly women
and may even shorten their lifespan. In the early stages of PMOP, symptoms are often subtle and
lack specific clinical manifestations. It is not until minor trauma triggers fractures, causing pain,
skeletal deformities, and complications, that the condition receives attention. Therefore, early pre-
vention of PMOP is crucial. Traditional Chinese medicine (TCM) compounds have a long history and
profound background in preventing and treating PMOP, offering significant advantages over single-
drug therapies. Liuwei Dihuang Pills, a classic formula for nourishing kidney yin, are widely used
clinically with proven efficacy. By reviewing recent literature on the treatment of PMOP with Liuwei
Dihuang Pills, this paper explores the potential therapeutic mechanisms of Liuwei Dihuang Pills in
PMOP by examining their effects on bone marrow mesenchymal stem cells (BMSCs), osteoblasts
(OBs), and their intervention in signaling pathways related to osteoporosis.
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1. 51§

Y 2% J5 B IR 7 VA RE (PMOP, Postmenopausal osteoporosis) Ay WL & P R AA JE 2R A, 428 5 vh 48
LA R R NBE . AT W B BIR [ 5R: 50 & DL E A BEE R ERFAE B %0 19.2%, Horb 4t
H32.1%, HER 6.9%: 65 & UL E ANBFEBRIARE B % 32%, Hri 4ty 51.6%, SN 10.7%. 4
U, H AT PR R AARE R AN 9 T3, Hh a4 7 775, H PMOP FIRWi % £IEFE FIHE
B MM TIUZ, RAETTIAEZHY . ZdE. 2N ZEUEE RS, BRA R0 E R EE,
SRR RAEER, I E AR AN, etk BER/ANERS . AT A R SCER, SR R
16T PMOP (11 AFAH DG SE 50 SCRRIEAT 48, 7SR LB AL 6 PMOP [ ZERBATF 0 52 L 2 i L il

2. BIRER*®

AT BAE RG] BN R B AR T R A A 28 e i R AN E LRI FEE R, 9B PR SR B 42T
PESZMAE, 5] 5 LLR SCHRS 2 5K -

2.1. BWERBIEE

HCHEE B T RN (CNKD . 5 8AE R RS 6 4 P SCRHESI TR ZE(VIP). S SC
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2.2. WERREITEE
MR H i R 8 PE &2 2024 4F 01 H 31 H.
2.3. WEXHIA

OO RS CONIRMEEAL” o “AREEREGE” BB . CRCEgIT o “EiE
R TE” - “fE55iE%” . “OPG/RANKL/RANK” . “Wnt/g-catenin” . “JAK/STAT” &,
YK HE:  “Liuwei Dihuang Pill” . “Postmenopausal Osteoporosis” « “PMOP” . “Kidney Yin
Deficiency” . “Osteoblasts” . “Bone Marrow Mesenchymal Stem Cells” . “BMSCs” . “Signal Pathway”
o MRG0 S 5 e S 170, IRl A K IZ R ST (AND, OR)BHTH SR % .

2.4. XERNHEFRHE

INBRME: 1) BEFUSRM: AJF AR AR T /N MR 3 AL (B T2 BEE PR 00 ) 16 T 4405 B BROSRAAE (1Y
SEIGHT T I AR AR B R BRI SO ZRIR . 2) BERN R W RAZR )5 BGAME S YRR |
N AT el R B SOk 3) I . SEIGALR N MR S S (BB 2 . 3 BT ) AT
T

HeBrbrde: 1) HERRIOSCER. 2) 2UWEHEE. FriEoE . DAMREIEZEARIESCHR. 3) PR ES
ISR FLiBTT PMOP B TSR ISR 4) ToikgRH A 3L SR .

3. NIRRT RN AGEER

“HBATT A7 —— B AL, IR W T AER B RN FE[2] (N LEEE Y - “HiEE A B,
KHAANE, WAL, HPAKZ, mEESE--fEFR, S0, B0 TF=40. 7 AR CEBIHE
CIEAARRE) a2 SR B L, MBI 5 (BB i um k. Bt
o WLZREE, AP R ILZ L IREE BRIBA L. T AR N ARAANE, RS RE, B L
PORMIT 2 ', JEREIERS, LZGabad R, JRAE[EE, HOMEZ. 2R, FEIRE =B, o “=
A7 o FRISFNR I R SR A 2 WA ARSI IR R L 2 2 IS s AP B AR K, FEITL
WU BRI “ =", BRI, PG, SRS ==, DI, =R,
DUERE, J7RE, B, 26 M, LERIIANGE . R RS . SR A USRS AR %,
BAPUR . W ESE B E AU, RIESE A IRTT & A 1E FH o« SR ZGEEmE 7o R 1 [4],
ISR EE AL N B S B AR G A B O A R 2, iR, LR A, I Homid R S aeHE
HL R N R AR SE B TR B0 TR ) 3 B T A Ay o JE I 25 S S [5] (6], AR Zmid
THFRTEZ I BMSCs (58617 78 T-4Hf), H.ok3% BMSCs UM M &4k 7 1A, 1RitE mEs, Bl g R
B WA ZEE[T]-[914R Hanhit Bz 25 . (L ARy SEAE D UR ) T B A MEBGR TRV . BTN ALP (B 40 B 1 Bk
PR RV M EA I E L, Eid g5 A ER (MEER S24) DU B0 e 40 M) ERK (4H A4 MR 15 S8 A
T BB P DX 2R AR A 40 o ST D) S8 0 B o DB B BRI 45 N [10] SE 36 0F 702 B 1L 25 19 v LA
ik mTOR s, (RdEH A5 & FAMRE, M & R SORES £ 2. ZA0%#[11] [12]5850 5 58
R, REEBTILFREE TRIGTE 2R E T ReES RE 40 i g 77, %8 T RCE e/, TS
S 4. BB fichei = d<iap) 5 P 1Kl = QO LSS N S 5= 9 T A

4. FNRRMEBOLFIE R B RRE . B REE TE AT AR E LS
B O 2 A 2 LR PR BT R AR SRR, T e 2 40 (OB) 55 il 40 1(OC)
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fIILFEZ 5497 . OB HIIFFE B4R b pe, 8™ TR BOHT i) s B (B TR R . OC Hisg& I +4H
Mook, WRUSCITT % BR 1H B (B IRIR) o 3 Ab T IR W I Eh ST, & WAL T R RIRES . B8 TR
Yo AR, SRR BRI, XA E R A AR AT 2 BB B R K S
BUR RN AE . VP2 SCIR AT /MRS, AR B RAE T WANE BT 7%, fefeidt BMSCs 734k &% OB H7E
%, #0H OC (g5, B PMOP.

4.1, RRMENFTREAROERNEIFRITER

EHEAEIET, OB M OC IR AH AT w] Ld ik 4l 540 . 40 5 M 5CH YT 4efik
BT o BRSSO FUEAT SRS G 557 S, WA g . BN EARZ AR TN e
FRAN [ B B R B B [13] 0 SRV SR [141 40 SEI0 FBH , 7SR 3 R 2 24 IS 75 — 8 /KF F A e il i S 4
R R S B R  AB AT  SEALB 05, A AR R PMOP FOBEIE . RS [15] 5 S R B, 7Sk
AL 24 LIS BV R OB MMM MR, 1X — i R il i 11 ERK/MTOR {55 B2k 7% 5 OB 11 3 Wit
SERU o W R YRS [16] [1 71385 75 R b B AL 75 24 1375 00 /) OB 2 B A b B 7R RIS A B, 7S R BB R AL
Pk s 39 E, I BT DUEE 23 Runx2 mRNA. 453 mRNA [k, BE00E 5850 i = 28 1 g s
R, (REHSMRE . LRTFARY, ST L AT I8 A R A SRR 8 7%, AT A O
MBS, P SRCE mRNA %I, it OB #44H, #H] OC 3%, AEIBI A PMOD HIH K.

4.2. FNRRIEN T E REE) FE R T4 RIRE B S LI Rt R

12T} 5 i i e ks I 9= WO 1= 7 £ 10 <ol = 7] 1 oW e 0 = s s Y =S R 231 0}
BYRR, B2 R WIERE, A RS E NN RS T v s A S 2 I RE AN [ 18] FE B M5k
{45535 [19] [20]38 I S0 A I, 7S WA B8 AL I %22 BMSCs s 7 id #2 v COLI (1 YR Ji 2 ) 3R
ISFH ALP JEPE, FE HILREHE (23 Runx2 mRNA FIRIA, H{EdkxE 2 BMSCs fERUE 7 Ml 7r k. 1HIESE[21]
RN SRR TR I, TR IRV N, FSPRHLEE ALK SRR AR B F TR AR % (1 K SR 2 R BMSCs
(MIGFERE ). 155 BMSCs [n] OB 734k, JF H B NEIEAKRAEEA-2 L&, MMERFR;FET PMOP
MEM. Z5 b, NBR IS BMSCs AHX I E 7L R 1, B mRNA ik, {2 BMSCs 3
¥, FfHBEWIE S H M OB 704k, (EEAELEM, &R HER.

5. AN THE RHRAREEXESRBROWRER
5.1. OPG/RANKL/RANK {558

OPG/RANK/RANKL {5 518 % & U 19 B8 - 20 M D et A2 bl FL B8 3@ %, RANKL/OPG ) EG A #
E T H R FEEE[22]. OB BEif1 RANKL 5 OC EH 1) RANK &4 AT LMiEiE OC HI3bsE 501k, IR
13 (OPG) 1] LLid i #1 RANKL 5 RANK HEAT 45 G, Mk /b5 Wi o T i 2= vT LA OB H 1) OPG
(RIS, WIS I 0 8 0 R - P 23 A [ 23], 17 L W 4 L 4 9% R 8k D) 7= OC B3 (1 B 2 [ 1,
M2 )5, MEBERMNE = S8 0C 2, MM a KRS 2, Bk [24]8d #4455 R B
FESIYIRAY, SZU8 R BLIZE DT — L FF Bz 25060 R 7Sk b 35 7[RI R B BES 18 OPG/RANKL/RANK {55 i
B, T F0 A 8 J BAER WRAT o R TR AR S5 [ 2518 1717 AN [R] A 1 L 2R BN 75 R 7S Wk 3l 3 37 0F
OPG/RANKL/RANK {55 I8 B HI/E FH X i), 5258 R IAS [F AL 2888 N 5 )48 OPG/RANKL EUfE EF,
RANKL 5 RANK MZ5& /0. 25 b, 7SRk 3 AR 6 181 % OPG/RANKL/RANK 15518 %, Ml
# OC W PE 515, H-H WK T FE, o3 PMOP. MM EE, OPG/RANKL HL{E Y T, RANKL
REFEBE, TN KNI R T EEIMMON R, BT R, AR, BkNE, ehEsE, §
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SR AE M e TURE, RO R, R R UK, THEREEE” o ST ) =R (B, 1
IR L) SEANE RS LIVA A, SR E 40 OPG AR, Athn “WEBHLAHIK” 5 T “=357 (P}
FEIE IRZE)IG MR K LUE Hobs, #0H] RANKL fid BERIE, Jhin “FEXPL2ed” o @il “HN5E7
HOFTHT OPG/RANKL LUAE, meAHMEIR & 4ifydE e, Mes %%

5.2. Wnt/g-catenin {SS1EH

Wnt/B-catenin {55 i@ 26 [26] & 2 58 WA 4 S, 404 Wnt & B 5 2R (K% 5 i i
32 RN i 25 1 52 K) 45 A TGS Wint/g-catenin {5 S8, @i 306 p-catenin BERRIL, #EME 30T
TR DR R % 5% o 7RO Wnt/B-catenin {5 5@ % f5, @Eim et A OCHE LR (Runx2, Osx &) 4% s s 1
FREE N T (B RS ERARAEED 4)FREHEFMERE, TH BMSCs. U 4 DA it & 241 o 55
IBEEE . SRS AR AL S R A AT B ARUTEH o B0 T [27 185 SR A 7S R b 35 AL TR B Ot 25 1 S KRR (R4
Y22 5 H UBRRA) 2 FIRE B I 51, SEIR R I 3 K RN B S 40 B 3% FE AN 2 BDIR A #0A BT s
S BHEE[28] 5256 R T, 7N MR E FU AT LLIE I 3% Wint/g-catenin 15 538 B 40 ) BB 15 ok (U Bk B0k i35 5 10
HIERIED, AT OB Ak, AT INB 26 B, oS R 45 B 4 B i % . Bingjiang Xia [29] 56 %)
FHR BT 12 R /NR L ALRE B 69T /5, Lrp-5. pcatenin. Runx2. osx ZE&kBHE Fif. 4, Ll
UMK R AL 5 TR AAME B () STIGIE B, 7S b 3% ML BB 0% 18 I 1 548 . Wint/B-catenin {5518
#, Bl PMOP. Wnt/-catenin {5 5 il % @ e ik BUE ARG BIERIIZ CalEs, Hamteilh “F
K7 HEBNE IR A KK B IR MR . B 782, MIEBEAEAE, Wit {5 S8 IEER, Runx2 5§
B IR LLRIE, HIERAER. R, BHREN “HBEA7 , RN Wnt BESEE T, REEe
PSS . R OIS B Lrp-5. p-catenin OGS T, WUR UL, (REEFEIER, XIERH “HR
BE. ANEHE” ARSI IR AR

5.3. JAK/STAT 2B

JAK/STAT 15 518 B4 [30] v 41 B &1 BRI - 458 [ 3 PR SRk FR 4t 1 B HepLibl, & — im0 1A r i B A5
SHF®RE. 2252 BENAEY SR, QARG b TR R IE H JAKISTAT
5 R SRS 5V 2 e A SR PR B VA O . T UK [SLIE I I PR SL B0 W 7R B, 7S Wk 3%
FURT DLE A OSM A1 IRFI JE K38k B, 1 IL-6 ZKF B EBEK, 1M IL-6 #5 JAK/STAT 155l i
Jo T B A6 [32], T TR S JAKISTAT 15 5@ o ol 5 a B 41 701k [33] . Ge [34]4%
RIS T R AT B CLCFI(LALE 7R A1 1)KL . CLCFL i i1 JAK2 F1 STAT3 IR, F#AIK
2 58 QB AT AT IL-6 A1 1L-8 /K°F, 0% JAKISTAT (55388, Mimftm Eaas s, BE
PRIGIT Ko LA BB FCIESE, ZNWRHLEE FL el @ 4% JAKISTAT (55445, M OB 5 OC 141k,
HEMAEE % BN, 43 PMOP. JAKISTAT {55185 #0E . B UIAOC, Hod B 3os o B 1L-6
GERMEETHE, XEPE PUEENR IS EEYE. BT8R, BRANE, R0, TN
— PR RIEIR S (MAE), IXMRS S JAK/ISTAT 8 B4 520 B AT 4T, (23 E I . SR B AL
It I CLCFL, 4% JAK/STAT JEik, FEMK IL-6 /KT, AR Tixfh “BH7 RETFHE AR
Bl BB UEIERG ZREEET ER .

6. BEHEERE

PMOP £ 50 % UL I i) e o i, i b [ 22 i A0 e R A ™ B, ARORBE AR S 24 AP i
R ) RS 2 RN FEANR ST B R, TR ST BATH R B I A R A M 2 R 2 o G TT
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R, BERE M BAT S 2% A PR BRIV 7 BE s KD [35] o 7N WA ML B AL BE % 0 I 4% 22 2% (5 5 I BR D05
AR, I R IR B A DG DR K B Ik, i OC i, it OB 344, 31 PMOP & % FE
IR, BB IGARRER . 45 LATR, JSBRHLE FOEE 280, 2@ T IE A, AT BN E
VAR IR . FART 5, Ho OPG/RANKL G ER ¥4, RIRL Y “IE Mg K IR 5 % Wnt/B-catenin
IR EOE, TN B, BB R . Xt JAK/STAT GEERAIET, AR IR HRE” .

K= HE BRI, BN T —AN 5 BT R R KNI X — Ui HUAR XS B 7T X 2% o

FNRH B R IE SR IR TR AN NG, R TR S s 2 MR BhAS T, BIAE T BT RRAR”
BERAS . R4 B 37 200 PMOP &R HL A5 5 @8, fEpi PMOP LA EEAIFG = BAG L RIRIMER, Xt
SR EE FLIETT PMOP AR SCHL I 7 A IR N B 0 1 B BRI K, (BAF ST 7 1) 22 46 HR 7E V4% 1B 41
MR AR T, & E T E R EAGNIS R N B SR YT b A A Tk — D PR N
FLo BT LASCTERD — B R B FAREIX — BT I 25 A0 I B, BIF T 7SR HL 3 AL - WL/ E-POMP (1) 4% 4Tk,

NI 7SR 8 FLG ST PMOP AL, [ B 7SR 38 R /R PR 2, 3sRBHE M, 224k
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