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EEWM, RAE, 25K, %, wim, x| H=
A EE 2 A, DU A AT T X M i 1166, 611137

[(fHE] BH RAFF-RMBNEBLZE T REMAE (PMOP) 9 TaERMNE ., FFik #6012 KF
MM SD K R MY T G2, B, s -F KA TU, -5 MB N TA M _BH, 4127,
Thw @i, A MK K Itk A 97 £ A2 PMOP K AR, ® MK AR LA R Y ERBHEL,
XA ER 1 ARG, mi-—fmik, SR EASNL ToEfimEgsk1.8, 7.2 (kgd) #F, =
B4 25 T ¥ ZBE8R 0.09 mg/ (keod) #F, FOMAAEAAL T 10ml (kgrd) 2REKET, BHEX]
K, FE12R ., BHATREXKARE, RARAZET T AT E8E; ELISA HAAN i F & 2% 18
(IL-1B) . @46 (IL-6) At IRt B Fa (TNF-a) K-F; Micro CT 4 BB 4 40 % gk [ 63
FARARALZARAR (BV/TV) . B0 R#ZE (Tb.N), & DREE (Tb.Th). H%E (BMD), I Z45 &HE
(Th. Sp) Ao A @A (Ct. Ar) |; HE &R NER BB P T ; RT-qPCR AN BB 828 % B A5 51t
MXAT [LERuntABRIEZE T2 (Runa2) . BHEX AR G2 (BMP-2). 8 BEARIG I3 & Ky
(PPARy) . #4t% (Chemerin). #AHFH K1 (CMKLRI) ] mRNA Rk, R L ams, A
R RARREIE, T34, BV/TV, Th. N, Tb. Th. BMD KAk, Tb. Spfesfeid P IL-18. IL-6, TNF-a 7K -F
&, BAEAL P Runx2, BMP-2 mRNA 4% ik 4%, PPARy. Chemerin #2# CMKLRI mRNA % ik # & (P<
0.01); HE£& 27, REARFTIRERETR Y, H9HR, MEARNK, 2 FKXERH @R, SR H
SeE, AR, SN ZAANE TR R RARAFH A AR AR E (P<0.05%P<0.01); HEE & 2
T, BORBERNRLIE S, HIBREST, BH @B R . 5 IAA FAER, S B34 5 A
FTWMF T . BMD A&, K E & PPARy. Chemerin mRNA &£ Befk (P<<0.053% P<<0.01), 54n8-%
MBZA TR, M B FE 454, BV/TV. Th. N, Th. Th, BMD & BMP-2 mRNA % ik A&, IL-1B.
TNF-a. IL-6 K-F, Th. Sp % PPARy. Chemerin, CMKLRI mRNA &£ 7+ (P<0.053 P<0.01). it 4
T A0 2525 T AL B PMOP B B &, AR A AUH) 5 BAR KR B T K-F, 2 BR300 AR T aie i e o i
L, (RUE R MR R T B R e AL

[KBBiIA] 2B FRBRME; i, T#; Bhaotl; LER-F;, WEHREH

Y 28 J5 B B AME (postmenopausal osteoporosis, D E TSR B R A, R A Y AR 4

PMOP) & [N 26 22 J i 2 M3 3R R o 15 S50 ik
D BRI R, TSR A AT
FITR, SEINEIr IXUR: B 28 Jm Lo P i) A T o
o A A R AR T B A R S B

HEETE: HF A ARPFIES (82174226) ; TU I 48 F R Bl 43 4
(2025ZNSFSC0620) ; PU 1|45 v 5 2545 PR RHEE T H (2023MS399)
DB HAEE : liuy60s@sina. com

JeLE BB ST BT T 40 (BMSCs) . 7T 434k ok i 4
H e A, AR B R U B AR
BEYERS © 0 MR LM R TSR
18 PEJAE, FE BMSCs B IR L AL, Wik
I BN S A, R AN AL R R
KU GRIETESAE, 2U1E BMSCs B R /L L,
SR AL, b U IR T PMOP 1A 2L
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ik RS AT B A T R, B R
B DB S B R S ot 45 28 5 BMSCs B IR 47
PR ZEHLA T 04 B 0T B RE I PR AE 5 B 32 5
RE-BOAR T K AR X, % H T PMOP 1y
BIT, WAL FAR AL T AR A I 2
XF o AIRFT LB KX PMOP (520, A58 A
JRC BT TS AR 1 1 B A #7 B PR 2R TR — B A 245 08 X
PMOP [ o] REAE AL o ASAIFGE B AR5 AR Hh B2 24
KSR S e HEZE 51 oAttt (5 : 2024358) .
1 #R5H®

1.1 %%

{dt B SPF 9% K 22 M SD KL 60 2, 8 i #%,
BT R 200~220 g, W AL T AR R FRA A,
SCI S PR VERTIES . SCXK (BD) 2019-0008.
A KRB TIRE (2242) C. W (65+5) %.
H SRR A 12 h Y SPF 9% 5t s 52 06 58 BRI v
1.2 %y

HIEE (4155 :20220513) L # A (415 : Y2208009)
WAt E A, FRE L BEAILLL 1 ER K R
FIFHeds, BRI 0. 18 g/ml F10. 72 g/ml AR 45K
ICRRE i (EZ50E: J2017103, FEHEEZ (R
@A BRA R, WS Ok J5 FH 28 7K T il B v B2
0. 009 mg/ml ¥
1.3 Z&XAFALE

IARREYM (525 . CR22002071), L FELE
IR B A BR A Wl 5 B2 e (6855 - YE2080) |
15% EDTA 5 (485 . YE0105), AAC{3E4
PR ARTAEAA; REZH (85
P3761), Sigma’Aw]; KEHZIMEER 1B (IL-1B) .
KEAHMBAZE6 (1L-6) . KRMFEIREH T «
(TNF-a) ELISA i) & (575 430 24 E-EL-R0012C
E-EL-R0015C., E-EL-R2856c¢), Elabscience 2\ F) ;
RNA 2 BGLH & (5255 . R220901), AL#S AR PrAE
W ARA RN A w5 5800 & (5355 : TE65012) |
SYBR qPCR Master Mix (%%%5: 7ES01K1), i aiif
WMEBE A= YRR I A R 7

Skyscan1276 I f i i Wy 25 451 4 &%, bb A B
Bruker A Fl; Pk 2016 55 S0 b, 8 Leica
5wl BMI-A ALZVEHERAL, MRS DX P g e
]~ BA210Digital 6% = H #1% B ik, 2 7 ¥l
S A A BR S & 5 DNM-9602G il A5 A% 73 B 4L,
At 58 BB H R A FR A ] 5 CFX96 24 28 1 PCR
%, Bio-Rad A,

1.4 #hthoaEEasyx

LN R R P R S A B
. HRE-EAGR A AR - A R A
WETBEA, BA12H, SR, e H, Rx
HAA, HAKLAKRRIEMSE 0wk (8] ikt
H#PMOP R BRUBEAY . R EURFRMSE , 50 B XU B s
GEFF AR E, EME &S ERELEY
Fl, JOTA 22 22250 01 5 Bl il 7 7 0 o U qom) B9 5
ENERE 7R 1NN B R N e L ] S P S )
K EAL DI B 50 5L [l > s IR i 28 . RJF 12 K
BB H A IR | B % BE R AIG,  B) PMOP A7 i
BT
1.5 %%k

JRIRE BRI PR 25 5510 3 R 10 o/ K,
WE BN 1 mg/ K. BREUIER 1S, M4 AFR
Rz ERERIE AL, AR 6. 3,
HIRE-BCRIAG . & R S AL A0 I 25 7 R RE B R v 4
W18, 7.2¢ (kg-d) #EH, Hrp R & A im R
GROR i ME O RE L 45 T OME A TR 0. 09 mg/
(kg-d) WEWH; &AM LT 10 ml/ (kg-d)
AR . FAHWBERES 1R, Frgi12)8,
1.6 MERIGAFA T ik
1.6.1 WE—FEASKRE "EWEKRM
WE. BE. FHMTEIPIR
1.6.2 ELISA ix 4l fo 3% F IL-18. IL-6 = TNF-«
RE RRGHEEEE 120, DR KRR, K
5 FH 3% I 2400 2 mi/kg JE M T 5 JRR I K B
TR ES kN, #EFEEARLET, 4°C,
3000 r/min &5 0> 20 min (B0 10 em), B EE
M3, T-80 CUKFETIRAF . ™A% F& I ELISA 5
SV ELTE, KNP IL-18. 1L-6 F1TNF-«
K-S
1.6.3 MEFEaes Ml KEUnE BCH R R
TERETE, AR K MR T, OK AU K
gy, RAHE TR E, REA Y iR
B, TEIRB=T S E KRR R,
1.6.4 Micro CT#m it B 2 MAn % Ad R
REMLECTF 1k 4 el 3 R B B A A,
BRILIA R 25 2 AU m F 2 R P EE [ 2 24 b, Bl
J5 T BB AR S ER I, XU R K
B R 2 mm, 6] FEEM 3 mm, FRASF 1 S5 8 1
NRecon(V1.7.4.2) 3417 3D H &, R CTan
1.20. 8. 0 Bk kb4 g 404, KR A5 hy . BHIA
BUHZURFL (BV/TV) . B/NGE%E (Th. N) . B
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/INRJEEE (Th. Th) . H%E (BMD) . H/NREGE
J& (Thb.Sp) FREBTE T (Ct. Ar).
1.6.5 HE#E&ENERAREFEL $1.6.4
rh 28 Z2 BT 15 24 h 9 A5 I JRCH ¥ T 15% EDTA
JBEES R, 3 R B A — R VR T U 5 I A A SR
B ESERES, BE T ReE K . A )
A S EOK TS, HEQL @, Wik, &0 # i
JE R, S B 2= AR
1.6.6 RT-qPCR x4l B B 2028 ¥ - g -4 48 %
B F mRNA & & £ 2H R B4 S A M e i H 2
FRAE RNA $2 O & Ud B 15428 BOUS RNA 00 4 5
5 3 ¢DNA J5 # 17 PCR Kzl . PCR & N 4514 H -
95°C. 3min, 95°C. 10s, 60°C. 30s, 40 &,
K Runt M 56HE 5% H 12 (Runa2) . BIES KA
12 (BMP-2) . i 54k Py il {4 335 58 0 535 2 A y
(PPARy) . #tt % (Chemerin) . #ALIHTFEZ 141
(CMKLRI) 1 mRNA ik, DhB-actin WINZ, ffi
2 g o EdE , I ER 1. 51
WA T A TR AR IR S5 A FRA J G

F1 KREBEHA DA E 7519751

Table 1 Primer sequences of osteogenic-adipogenic

differentiation-related factors in rat femoral tissues

514 52 o
K /bp

Runx2 [3 TGTCCGCCACCACTCACTACC 136
T GGGAACTGATAGGATGCTGACGAAG

BMP-2  L¥# GAAAGGCAACAGAAGCCCAG 162
T AGCAACACTAGAAGACAGCGG

PPARy  E¥# GCCAAGGTGCTCCAGAAGATGAC 102
T GTGAAGGCTCATGTCTGTCTCTGTC

Chemerin i CTGGGCACAGCGGACATACA 156
T TGAGAAGAACAGGTCATCAGCACT

CMKLRI  }Ji# CAACTTCTTGCTCAGCCACAACATG 117
T CGGATGCTGCGGTGGTTCTG

B-actin Ll AGATCAAGATCATTGCTCCTCCT 174

T ACGCAGCTCAGTAACAGTCC
H: Runx2, RumtAHICEESRINT2; BMP-2, SIS KAEN2;
PPARy, 3 58 Ak W00 T A 355 5 90 BTG 32 1 ys Chemerin, a4k 265
CMKIRI, FAfLNFREZIA L,

1.7 %itsFriE

i F GraphPad Prism 9 243617 58114347, it
VORI S IES T I bRE 2 (ees) R,
J7 2555 I Z2 20 W] LA FH B R 2R 5 26 0 A, AL TRl 7
LR H LSD K55, 7 22 ASFFHF R A Dunnett’s ¢ 6
%o LLP<0.05 &R ERA G #E L.

2 H#R
2.1 BMKRA—MHE LR
SHARRERES . A0, #FERU0K.
Kk, BaPROUIER . 525 g, B K
BRGNS I A IS MG . R, e
ROk Kt 2 s RO B 22 5. SR T
B, BE-EEARAL . R g O AR R K
Jere . BE, HALKRK TG 825 SHE-5H
R R e, 0Bk -2 A & ) i 2 B R O
B, MR ELGS, HARO T B2 5 .
2.2 BAKRAMFPIL-1B. IL-6, TNF-a/k-F bk
FoR, P, SRR R E b
IL-18. IL-6. TNF-a /K718 (P<<0.01)., S5
RUG L, RE—SRAIG L s AR et 2 ME A R
UM IL-18, TL-6, TNF-a/KFHIFFE (P<0.01).
5 ARE B R A b, A K L i
IL-18, TNF-a, IL-6 /KT8 (P<<0.05).
2 HAKRRMFEFIL-18, 1L-6, TNF-a /K- [b4E
Table 2 Comparison of serum levels of IL-18, IL-6, and

TNF-a among rats in each group (pg-ml™, x+s)

21 R IL-1B8 IL-6 TNF-a
25 Al 12 2.99+1.00  4.86+1.33  0.68+0.68
AL 12 17.98+1.26Y 21.27+2.79"  9.77+1.09”
FEE-REAAAE 12 4,611,137 10.28+1.04"  3.42+0.89"
kel
MEE-EAAE 12 3.40+1.12”  7.51+1.31"  2.27+0.77"
kel
W — e 12 6.18+1.39" ' 11.97+1. 46" © 4.06x1. 02"

T IL-1B, A4IAZ 1B; IL-6, HANMIA % 6; TNF-o, Af
FEFTEE F o,

a) HEHHELE, P<0.01; b) SHAAKE, P<0.01;
o) SHE-EHE R AR, P<0.05,
2.3 BARRARREATEIHBILEK

F3R, HEOALEK, BAH KRR E T
L TEEREM (P<0.01)., SR L,
SRV — BEOR g 71 S 2H R M A R AG,
BRI . % 0 G 2R — B2 B R O T
(P<<0.01). SRIEE-BOAEGR 4 LU B, Akt -
T v 70 ek LA S e AR, R R oo 5 e P —
B FEAR RO (P<0.01). SAEE—s1m e
HILE, ME R T E R EIRAR (P<<0.01).
2.4 &K K Micro CT A&l BB # 25 M 48 X A3
16823

K1, SHAB/NR MR, dod2, &
BE® ., SEAALR, B s B R,
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Table 3

Comparison of body mass and uterine index

among rats in each group (x+s)

251 L (NGNS FEAREL
EHA 12 304.10+9. 87 0. 071 2+0. 004 2
T2 12 340.70£16.77°  0.024 5£0. 003 2"
AR AR 12 327.80+12.61 0. 047 7+0. 002 7"
Fl
S RE— R 12 306.10+11.21" ¢ 0. 062 5+0. 005 6"
Fl
W 12 316.50+11.78"  0.053 7+0.002 8" < ¢

T a) HEHAE, P<0.01; b) SEIRIYLE, P<
0.01; ¢) SHEB-FMGH R4 i, P<0.01; d) SHE-FH
m A e, P<<0. 01,

/NGB . HRREL, E/NRRERRALR, A7
Wrgd B4 . SEOBIAI AL, MBE-mAT . SRl
HAME B A NI S, R R, Hh
WA R A N R R R S EERE
%, AlmdRz, MR/ NS R . HE
VR . F4R, S HA R, BAIEH KR

=

LS EBV/TV, Th. N, Th. Th, BMD
Wb, Th. Spihn (P<<0.01), SEOBIZH L,
RE-EMIMG . &= 4 R 4L BV/TV, Th. N,
Th. Th. BMD 3 /i1, Th. Spik/> (P<0.01). 5
HIRE BRI A R, MR- R E A
BMD 34011, M 41 Th. N, Th. Thigi/l>, Th. Spi¥
i (P<<0.05). SANBE-TR Rl A i, E—
220 BV/TV. Th. N. Th. Th. BMD ¥/, Tb. Sp
Hm (P<0.05).
2.5 BARKKAMFULIHIE T TE

B2, 28 AR U A 2Ub g /NEHED
FF. L, MR S HA R, BRAAR
SR A N DD - HES ARG, e P
BIGK, SHKEIEMAM ., SEIRA A,
FE-BEMIMK 700 e AR ] K R 4L
H/NRBGE W I 2, HESVRCRE S, R i 4 i ]
W SR, R R R R A
KRB AL S s o A i fe b, E R 2R T 20
MifZ .

=L

Figure 1

AL

&1

EE =B R 4

IR~ ZE A 2 7] 2 W 2R

ALK Micro CT ARSI A% 1346 ¥4 = 4 11 12 &

Three-dimensional reconstruction images of femoral microstructure detected by Micro CT in rats of each group

R4 SEKRE Micro CT AN B H EE AR S EULEL

Table 4 Comparison of femoral microstructure-related parameters detected by Micro CT among rats in each group (x+s)
21 5] AL BV/TV/% Th. N/1-mm™' Th. Th/mm BMD/g-cm™ Th. Sp/mm Ct. Ar/mm™
E{EE 3 33.78+2. 68 3.220. 11 0. 102+0. 001 0. 3520. 02 0. 22+0. 04 4. 8220. 08
FEAIZH 3 9. 85+0. 90" 1. 020. 15" 0. 086+0. 001" 0. 09+0. 01" 1. 09+0. 05 4. 90=+0. 02
SRR BRI 121 3 23.34x1.31" 2. 63+0. 08" 0. 0970. 002" 0. 25+0. 02" 0. 42+0. 04" 4. 94+0. 06
HBE BN ) 12 3 27.432.70" 2.83+0. 17" 0. 098+0. 002" 0.32+0.01" < 0.35+0. 03" 4. 69+0. 03
I — 3 19.43+1.35” Y 2.04+0.06" V”  0.094+0.001"” < 0.23+0.01” ¥  0.59+0.05" 2V  4.92+0. 17

TE: BV/TV, HHBVAHSUAT; Th. N, H/NEEE; Th. Th, F/NREEE; BMD, ##E; Tb. Sp, H/NEFEE; CuAr, EEUHTR.
a) HaH4ILE, P<0.01; b) SEURAIILEL, P<0.01; o) SRB-EREARAILE, P<0.05; d) SEb-mmirssiEg s, P<0.05.

AU A

&2

g BB 4
K BB A A ZUR B2 (HE e, x100)

Figure 2 Pathological changes of femoral tissues in rats of each group (HE staining, Xx100)
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x5 KHERBEEHL T Runv2, BMP-2, PPARy. Chemerin Fll CMKLRI mRNA %35 L #%

Table5 Comparison of of mMRNA expressions of Runx2, BMP-2, PPARy, chemerin and CMKLRI in femoral tissues of rats in each group

(%+s)

AR R Runx2 BMP-2 PPARy Chemerin CMKLRI
25 4L 12 1.0120. 10 1. 02+0. 08 1. 0620. 11 1. 020. 08 1. 140. 05
REAIZH 12 0. 45+0. 10" 0. 47+0. 04" 3.33+0. 09" 2. 6020. 10 3.47=0. 18"
HIBE— RIS 2 12 0. 78+0. 06" 0. 780. 05" 1.97+0. 07" 1. 8120. 14" 2.10=0. 13"
R BOR = 3R 21 12 0. 89+0. 11" 0.91+0. 10" 1. 4120. 08" 1.4020. 11" 9 1. 72+0. 14"
HfE L 12 0.710. 08" 0.71+0. 07" ¥ 2.17+0.22" 1.92+0. 19" ¥ 2.2120. 24" Y

H: Runx2, RuntMRHSEHT2; BMP-2, BIEAKEE M 2; PPARy, S ALWEH A S BE Z M y; Chemerin, #fb3E; CMKLRI,

BETREZ R 1

a) AL, P<0.01; b) SEURAIIE:, P<0.05; o) SHR-FEREAIRAILE, P<0.05; d) SEA-mHss 4 E, P<0. 05,

2.6 AKX FMEMLE P Runx2, BMP-2, PPARy.

Chemerin #2 CMKLRI mRNA F.X 35

5N, A, BB KR E S
B Runx2 .BMP-2 mRNA FEIRFEAI, PPARy. Chemerin
M CMKLRI mRNA ik Tt (P<<0.01), S5
PO, RRBE -SRI L e ) e 2 R 2 K R
‘B4 Runx2, BMP-2 mRNA %3k T+, PPARy.
Chemerin 1 CMKLRI mRNA ik &M (P<<0.05) .
5w AR A R, R - AR
U 41 41 PPARy . Chemerin mRNA 2 ik [ A%
(P<<0.05). SnEE-dEam il al e, M=z
2R B 412 BMP-2 mRNA F63AF%1%, PPARy.
Chemerin, CMKLRI mRNA 35T+ (P<<0.05).
3 iTig

HR A I R E AR PMOP J& TR “HIE”
Wi, HRNZWRIRIT Z VB AR NS AT, IANE
W2 R RRITIEE Y ARIREAL K& B PMOP (1) %
B2 FWIAB B, B KRN 3, S LA
oA ES, ThA-EHEBkE, Kimtltk=
U8, RRERITENE, BRZE L, BN, B
HIFEER, BT REEA, BIOUSEH®E, B
TEEAENKEZE, B IGERI TR, B A
W DBURIRGERER Y T F AR ARZE
FEAREH AN, SRTUEEZ B KT R, O B k2%
BB E2R L . IR AT, B RE 2
PMOP & JERIAZ IR, e Kl B J& PMOP FL 1Yy
FERHL . AR R BN, BARA KRB LR
Py, ARBTE T, FEAREEIC, EIAs R
A CSEEE R B AR ™ 8, R KON R
VIBR IS ] B g AA e & J . SRR hAR, 4%
HRYHRKRERNSE . B, KTRFEIK. TE1E
BObE B TR, R - R g ) 2

RO A, U0 0 RE— B 2456 T AT R 2% D S
IR B B K

BREFE "IN, BMSCs 2 Bk 75 40 i )2 1f £
ik, BREAS R B R KCRE AT 58 BMSCs 43k
SR B, AT R A BET A S8 PMOP
Al RE 5 48 5E 5 2 BMSCs /ML ZHLA X% . A
REI, AAJGL MR TR, PURGTEER
FEFH, RAEHFIL-1B. IL-6 HITNF-a /K- T
S HBMSCs i 25, HEE IR AR AL
AR EER N, B KRR I T AR AE R IL-18.
IL-6 Al TNF-a K- T, BB 2B/ NGRS
D HEGHKERITAE, RN EDIRR G KRR E
ROBEHEI, BMSCsH BE L ZEAL, BB i,
BRI . B25)E, AT, SRl
I35 AT R AT SRR, e A8 B /N R
RO . PR AN R B, HLU RO R A
2 R RO SRR L T A, R IR - 2%
Al R R AE R F- 235, 4 1E BMSCs ‘H g 7 ik
EL, BEMEEEZ AT B

BMSCs 18 8 73052 18 15 53 1 AU IR 5 5
W AT, a5 BMP-2 Y1 E, BMP-2/
Smads/Runx2 i i 3 7% 7] f& #F BMSCs i 731k,
e A B s A RS oAk 32 R A
K7 PPARy 4 ™', PPARvy i# i I 7% Chemerin/
CMKLR1 15 5 3 % 2 #F BMSCs [ g 7 41 it 431k
IR e 2 AR ES R E R, 55A
2 e, BEAY R BB E gl 4l b BMP-2 Rl Runx2
mRNA % ik [k , PPARy. Chemerin #1 CMKLRI
mRNA KRBT, R g5 S pg gl s
{55 W s, UL T BN S IER 5 K B BMSCs
MR E L. SRR ey, TR - S A
B 2 R BB 4 2R BMP-2 A1 Runx2 mRNA 3
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KT E, PPARy . Chemerin #1 CMKLRI mRNA 3 ik
REA,  H Bk b 77 it 478 5 BMP-2 mRNA
Fik, WK PARy. Chemerin, CMKLRI mRNA ik
D7 T RCRAR T M B, BB 2 %) ]
it A BMSCs B g /- 055, AE I §EUIBRJE K
5 BMSCs ‘i 7 fb 2560, £ if BMSCs [n] 5 15 41 g
I3tk

g5 b, HIBE-BERIZ AT 2% PMOP B i 2k
HHLH 5 BEAR 9 5 K F, & 1F BMSCs & i 4
fEZAL, fE U BMSCs BE M fef 56, HULS
RSO AL (R 58 BT UK FRUBMSCs, J&
SL0]5E A RS BMSCs 55 5% DL HRE -8R 245 X0
¥ BMSCs ‘B R b 15 5 i R W AL 24 ML,
Ik PR 7 FH AL 78 43 1) 512 35 it

S 3k
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Effects of Zhimu (Anemarrhena asphodeloides ) ~-Huangbai ( Phellodendron amurense ) Medicinal Pair on
Femoral Microstructure and Osteogenic-Adipogenic Differentiation in Ovariectomized Osteoporosis Model Rats

LI Chuncai, YUAN Mingxing, LI Jiawei, DENG Jing, SHEN Chongyang, LIU Yuan

Chengdu University of Traditional Chinese Medicine, Chengdu, 611137

ABSTRACT Objective To investigate the potential mechanisms of Zhimu (Anemarrhena asphodeloides)-Huangbai
( Phellodendron amurense ) medicinal pair in alleviating postmenopausal osteoporosis (PMOP). Methods Sixty
unpregnant female SD rats were randomly divided into five groups, blank group, model group, low-dose Zhimu-
Huangbai group, high-dose Zhimu-Huangbai group, and estradiol group, with 12 rats in each group. Except for the
blank group, all other groups had their ovaries removed to create PMOP rat models, while the blank group only had
the fat tissue around the ovaries removed. One week after the ovarian removal, the low-dose and high-dose Zhimu-
Huangbai groups received concentrated solution of Zhimu and Huangbai with 1.8, 7.2 ¢/(kg-+d) via gavage, the
estradiol group received estradiol solution 0. 09 mg/(kg+d) via gavage, and the blank group and the model group
received 10 ml/(kg+d) of normal saline via gavage, once daily for 12 weeks. Before sampling, the body mass of the
rats was recorded, and uterine tissue was taken to calculate the uterine index. The levels of interleukin-18 (IL-18),
interleukin-6 (IL.-6) and tumor necrosis factor-a (TNF-a) in serum were detected by ELISA; micro CT was used to
examine the parameters of femoral microstructure , including bone volume/tissue volume (BV/TV), trabecular number
(Th. N), trabecular thickness (Th. Th), bone mineral density (BMD), trabecular separation (Th. Sp), and cortical
bone area (Ct. Ar). HE staining was used to observe pathological changes in the femur; RT-qPCR was used to detect
the mRNA expression of osteogenic-adipogenic differentiation-related factors in femoral tissue, including Runt-related
transcription factor 2 (Runx2) , bone morphogenetic protein 2 (BMP-2), peroxisome proliferator-activated receptor -y
(PPARy) , chemerin and chemokine-like receptor 1 (CMKLRI). Results Compared with the blank group, the
model group showed a significant increase in body mass, a significant decrease in the uterine index, BV/TV, Th. N,
Tbh. Th and BMD, a significant increase in Th. Sp, and serum IL-13, 1L-6, and TNF-a levels, a significant reduction
of mRNA expression of Runx2 and BMP-2 in bone tissue, and a significant increased mRNA expression of PPARYy,
chemerin, and CMKLRI (P<<0.01). HE staining revealed that the femoral tissue showed a reduction and sparsity of
trabeculae, a significant enlargement of the medullary cavity, and a large number of fat cells. Compared to the model
group, the low-dose, high-dose Zhimu-Huangbai groups, and estradiol group showed significant improvements in all
the above-mentioned indicators (P<<0.05 or P<<0.01). HE staining revealed a significant increase in trabeculae,
more organized arrangement, and a marked reduction in fat cells. Compared to low-dose Zhimu-Huangbai group, the
high-dose Zhimu-Huangbai group exhibited a significant increase in the uterine index and BMD , and a significant
reduction in body mass and PPARy and Chemerin mRNA expression (P<<0. 05 or P<<0.01). Compared to high-dose
Zhimu-Huangbai group, the estradiol group showed a decrease in uterine index, BV/TV, Tb. N, Tb. Th, BMD, and
BMP-2 mRNA expression, while the levels of IL-13, TNF-a, and IL-6, as well as Th. Sp and the mRNA expressions
of PPARy, chemerin, and CMKLRI increased (P<<0.05 or P<<0.01). Conclusion The Zhimu-Huangbai medici-
nal pair can alleviate PMOP bone loss, and its mechanism of action is related to reducing the levels of inflamma-
tory factors, correcting the disorder of osteogenic-adipogenic differentiation of bone marrow mesenchymal stem cells
(BMSCs), and promoting the differentiation of BMSCs into osteoblasts.
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