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i E: BE HREWEEEX S RERRHE SRS FEELL (atherosclerosis, AS) /INERARAQHTAE T 52 B L AT A1
TERMLE. 3k mRTIRIEIREIEE O E #if% (apolipoprotein E knock-out, ApoE7) /N 8 JEI#EE AS #2Y, BEHL
BRI, BUFEAfbyT (2.6 mg/kg) AR (20mg/kg) 4, 48 W J3H 8 A CSTBL/ON B ARUNRAE X IRAL, 45
TARIARIERSE. WTI9 JiJE, FIH micro-CT kil EME I As k., RIS E MR RIS ARRAR AL
(hematoxylin-eosin, HE) Fe s/ BB/ NEWIEE, UNATRIRIEBFLES (tartrate resistant acid phosphatase, TRAP)
et /)N BB BB 4 R B R AR A ) BR M S IR B B (total cholesterol, TC). % G & FIHERE (high
density lipoprotein cholesterol, HDL-C). k% ElF& H/H[EEE (low density lipoprotein cholesterol, LDL-C). TRAP. 1 ZYJi¢
JRAZHK C S A ik (C-terminal telopeptide of type I collagen, CTX-1) 7K°F; FF] Western blotting #l ZH LS AL T 40 fit%
[AF ¢l (nuclear factor-activated T cell 1, NFATc1). J5J&E A Fos (fos proto-oncogene, c-Fos). ZHZ1E ARl K (cathepsin K-+
I A AP B R G TS S AR y FEBTE R - 1B (peroxisome proliferator-activated receptor y coactivator-1p, PGC-1B). ME¥E
AR ZZAK o (estrogen-related receptor o, ERRa) Flid AL Wil G FE DI 244 v (peroxisome proliferator-activated receptor
y» PPARy) MJERHRIE, R MEFDZHLGE AS DREMEAHAEMERIE (P<0.05. 0.01), F#RIMTF A+ A5CSH TC.
LDL-C #il HDL-C /K-¥-PA K AS 45%L (P<<0.05. 0.01), FFARIILIE & WSk 7 P fibr CTX-1 F1 TRAP [17K-F (P<<0.01),
PR H R WA S B c-Fos NFATcl 1 cathepsin K FIFRIA/KF (P<0.01). BtAh, mEEFREHIS] AS /N EE H L
PGC-1B. ERRa fll PPARy R HFKIE (P<0.05. 0.01). £5i&  PAEH T LLGE AS /N MARACH, a0, Mk
R A RN . ARSI 8 50| PPARY/ERRa/PGC-1B 5 5 IHHA K.
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Abstract: Objective To explore the effect and potential mechanism of harpagide on lipid metabolism and bone metabolism in
atherosclerosis (AS) mice fed a high-fat diet. Methods AS model was constructed by feeding apolipoprotein E knock-out (ApoE™")
mice with high-fat diet for eight weeks, mice were randomly divided into model group, atorvastatin (2.6 mg/kg) group, and harpagide
(20 mg/kg) group, with eight mice in each group. Additionally, eight C57BL/6N wild-type mice were included as control group and
fed a standard diet. After nine weeks of drug intervention, micro-CT was used to analyze changes in bone microarchitecture. Infrared

spectroscopy was employed to examine bone material composition. Hematoxylin-eosin (HE) staining was applied to observe the
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morphology of femoral trabeculae, and tartrate resistant acid phosphatase (TRAP) staining was used to quantify osteoclast numbers in
the femur. Levels of total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-
C), TRAP and C-terminal telopeptide of type I collagen (CTX-1) in serum were measured using biochemical assays. Western blotting
was performed to detect protein expression levels of nuclear factor of activated T cells 1 (NFATc1), Fos proto-oncogene (c-Fos),
cathepsin K, peroxisome proliferator-activated receptor gamma coactivator-13 (PGC-1p), estrogen-related receptor a (ERRa) and
peroxisome proliferator-activated receptor y (PPARy) in bone tissue. Results
microarchitecture and bone material composition in AS mice (P < 0.05, 0.01), reduced levels of TC, LDL-C, HDL-C in serum and AS
index (P < 0.05, 0.01), decreased levels of bone resorption markers CTX-1 and TRAP in serum (P < 0.01), down-regulated the

Harpagide significantly improved bone

expressions of bone resorption-related proteins c-Fos, NFATc1 and cathepsin K in bone tissue (P < 0.01). Additionally, harpagide
suppressed the protein expression levels of PGC-1B, ERRa and PPARYy in bone tissue of AS mice (P < 0.05, 0.01). Conclusion
Harpagide ameliorates dyslipidemia and suppresses bone resorption in AS mice, thereby exerting anti-osteoporotic effects. The
mechanism may involve the inhibition of PPARY/ERRa/PGC-1p signaling pathway.
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052202-2094) .

1.2 Zm5it

IEH G5 A0335, FEE=98%) W
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By (T C835846) by ik s MK AE AR B A
HIRAF; MAHEREE (total cholesterol, TC) A7 &
(b5 A111-1-1) =% B2 I 25 1 IE [ B% Chigh density
lipoprotein cholesterol, HDL-C) i (#t5 A112-
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F]); A51119500C %Y Multiskan SkyHigh 4= i KB br
{% (Z£[H Thermo Fisher Scientific 247 ); DYY-300
RUH K HLAL R 40 (3:[H Bio-Rad /A 7] ); Tanon 5200
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Fig.1 Harpagide improves lipid metabolism in AS mice (X +s,n=8)
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Fig.2 Effect of harpagide on bone microstructure in AS mice and correlation between lipid metabolism indices and BMD
(Xts,n=8)
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B3 MBEENE AS/DMROEMRAR (X+s,n=8)
Fig.3 Harpagide improves bone material composition in AS mice (Xt s,n=28)
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A-HE staining image of femoral epiphysis in mice (x 100); B-TRAP staining image of femoral epiphyseal in mice (x 200), arrow indicates osteoclasts
(purple-red).
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Fig. 4 Harpagide improves pathological morphology of femur in AS mice



¢8 B 202628 $£57% B3H  Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 3

* 987 »

SRR LR, SAH R ENEMESH — €
IR . SA/NRE TRAP Jetasi i (] 4-B)
TR, HXTRRA LR, AR /N BRE S R A A
PRI SR X Ik B3 2 s 45 TG R IRt
TG, e —EfRE Bk —ds . xR
AT DARE AS /NRUVEHSUREIE Y, Wb
T B M B, A A
3.5 MEHEEEK AS NRIFE S B WRBIKFE

MfiE s TRAP Al CTX-1 KK T2 e/
W SCIRAS IRE S FR bR . W S o, S REZE LE
B, AR AYZH /N BRI Y TRAP A CTX-1 BIK T 53
T (P<<0.05. 0.01); SHEMALLE, “45254H /)
BRMLIE HH TRAP I CTX-1 7K 2 35 B (P<<0.05.
0.01) XK IMGELF BT LA AS /N E TR
3.6 MBEEAH AS MRBAELAFEREEXES
BRI

AT EBIR TG T AS /N B RS 5
Wi o A, O A5 2 B R AR VT I A i
NFATc] 15 53l #4H1 OPRS), Rk, LAURHFFTE AR
R BB AU AR A A S PR . R
Western blotting A8l % 2H /I 5B 20 23 B W YSCRH ¢

800 1 .
700 .
T, 600 "
E 5004 L® A *
£ 400+ " &
= [ X) A
E 300 ot
& 200
1001
1 1 ] 1
X OB RGP B
BT
5

CTX-1/(ng-mL™")

51 c-Fos. NFATc1 Fl cathepsin K [IFRIA /K-, &5
B 6 Fros, SR, BN R H
HHE IR 2 B ) c-Fos NFATc1 # cathepsin K [
TR RETHE (P<0.05. 0.01); SHEMIA L,
M T AN B R TS DG 1 e-Fos
NFATcl # cathepsin K [RIEKRZRFK (P<
0.01). IXFRMIGEAFATLUN I AS /N EE AL E IR
R FIFRAAK,  JEMASE U, S .
3.7 MEEFEHIE AS NEEHZRF PPARY/ERR/
PGC-1p ESEBIEXERFIE

RN DR TG R AS N RARRU R
R HIHLE], K Western blotting A6l 2% 2H /)N BB
2 PPARY/ERRo/PGC-1p 15 5B B A% 2 (1 1K)
RKILAKF, SRWE T s, SXTRRALE, #HiA
/N EE 414 PPARy. ERRa Al PGC-1p IEH
FKiLKFREZFETE (P<0.01); SRR, w
L2/ BB ZH 43 PPARy. ERRa Al PGC-1B )
FAFRIEKTBERE (P<0.05. 0.01), XFEHEL
E AT Re il i AS ZNEUE ZH 2R PPARY/ERRo/
PGC-1B 55K, A5 M Joa A A i) i
W, EIT e A

il

W OB BT R
T

BEEKE AS MERMBFRERBAFE (X+s,n=8)

Fig. 5 Harpagide improves bone resorption levels in serum of AS mice (X +s,n=38)
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Fig. 6 Harpagide inhibits expressions of c-Fos, NFATc1 and cathepsin K proteins in bone tissue of AS mice (X £ s,n=23)
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Fig. 7 Harpagide inhibits expressions of PPARy, ERRa and PGC-1p proteins in bone tissue of AS mice (Xt s,n=3)
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