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Abstract: Objective To screen the potential quality marker (Q-Marker) of Wujiapi (4Acanthopanacis Cortex) for “same treatment for
different diseases” in rheumatoid arthritis (RA) and osteoporosis (OP). Methods UHPLC-Q-TOF-MS was employed to identify
blood-absorbed components of Acanthopanacis Cortex extract. Network pharmacology was used to predict common core targets and
key pathways of blood-absorbed components in the treatment of RA and OP, and molecular docking was performed to verify the
binding abilities between candidate compounds and core targets. UHPLC was applied to establish fingerprint and a multi-components
quantitative analysis method, combined with similarity evaluation and hierarchical cluster analysis to compare differences between
different batches of medicinal materials. Finally, potential Q-Markers were comprehensively screened based on the five principles of
Q-Marker. Results A total of 20 blood-absorbed components were identified. Network pharmacology analysis predicted acanthoic
acid, continentalic acid, kaurenoic acid, acanthoside B, eleutheroside E, eleutheroside D, caffeic acid, isochlorogenic acid B and
isochlorogenic acid C as candidate components, which may participate in pathways related to the cyclooxygenase-2 (COX-2)/epithelial
growth factor receptor (EGFR) inflammatory axis and hormone regulation by regulating 20 core targets, including interleukin-6 (IL-
6), tumor necrosis factor (TNF), prostaglandin-endoperoxide synthase 2 (PTGS2), cystein-asparate protease-3 (CASP3), matrix
metalloproteinase 9 (MMP9) and peroxisome proliferator-activated receptor gamma (PPARG). Molecular docking confirmed favorable
binding activities between the nine candidate components and the six key targets, namely IL-6, TNF, PTGS2, CASP3, MMP9, and
PPARG. Based on the UHPLC fingerprint analysis, 10 common peaks in Acanthopanacis Cortex were identified. Among these, three
characteristic peaks (eleutheroside B, eleutheroside D, acanthoic acid) were effective in distinguishing Acanthopanacis Cortex from
root bark of Acanthopanax trifoliatus of the same genus. In addition, five characteristic peaks, including eleutheroside B, eleutheroside
D, acanthoic acid, continentalic acid and 8-0-4,8-O-4-dehydrotriferulic acid, were identified as potential chemical markers for
differentiating Acanthopanax gracilistylus leaves (non-medicinal parts) from Acanthopanacis Cortex. The similarity evaluation results
indicated that different batches of Acanthopanacis Cortex shared generally similar chemical compositions, whereas multicomponent
content determination and hierarchical cluster analysis demonstrated certain differences in the contents of the 10 compounds among
batches. Combined with the five principles of Q-Marker, acanthoic acid, eleutheroside D, kaurenoic acid, continentalic acid, acanthoside
B, caffeic acid, isochlorogenic acid B, isochlorogenic acid C and eleutheroside B were ultimately screened as potential Q-Markers of
Acanthopanacis Cortex for “same treatment for different diseases” in RA and OP. Conclusion Acanthoic acid, eleutheroside D, kaurenoic
acid, continentalic acid, acanthoside B, caffeic acid, isochlorogenic acid B, isochlorogenic acid C and eleutheroside B were identified as
potential Q-Markers of Acanthopanacis Cortex for “same treatment for different diseases” in RA and OP.
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Table 1 Sources of Acanthopanax Cortex samples
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Fig. 1

Total ion chromatogram of plasma samples of rats in positive (A) and negative (B) ion modes
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Table 2 Blood-absorbed components of Acanthopanacis Cortex
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K7 F 0B, WK 2-D. IR ORE R E NI, 3T . F
225 “ROr-REAS-ENRE T A IIRE %08 B SYBYL-X R iGEMDOCK v2.1 B4R /NyrF1k
M NIRRT RIS TN Cytoscape 3.10.0 it GWME AT TSGR E, dibRei
AT ATARALAREE , 20 AL OB SO R, O AN MLVEVERR K 52 7R R G AR 1 5% A0 0Bk K, 45 & g <-7.0
g5, MRS B, WKUCATRINR . K EREARR . kcal/mol (1 kcal/mol=4.182 kl/mol) i, #R4>T
MERR . S UUSEASIGER . RARERE C. BT S5EARARENEETEME. WK 3-A BoR, 54
B. AN BEv glToms D AmgREmR B, W EER C-PTGS2. #lFuin# E-PTGS2. Jofdi Nt B-

2-E. PTGS2. 5745 B-PPARG. 43¢5 i C-MMP9 4%
23 FEHSSHONSTFIE HIZE A BE <—7.0 keal/mol. W30 2 043 45 Stk 4T

B9 MAMIETER A EBCHE, EAEHZAT 6 AT, WK 3-B~G.
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K AR
FNER =
Wi =

5t NFRAZI R =

SRR C =

SRR B

TN E—

il F D=

TeMEF N B =

454 A%/ (keal-mol ™)

A-NIFEPE RS S A% 080 5 0 T RS A B A, B-F 44 JRR C-PTGS2; C-# T intF E-PTGS2: D-TAH TNt B-PTGS2; E-74¢ R EZ-PTGS2;

F-54¢ iR B-PPARG; G-74¢Ji % C-MMP9,

A-heatmap of binding energy for blood-absorbed component and core target molecules; B-isochlorogenic acid C-PTGS2; C-eleutheroside E-PTGS2; D-
acanthoside B-PTGS2; E-isochlorogenic acid-PTGS2; F-isochlorogenic acid B-PPARG; G-isochlorogenic acid C-MMP9.

B3 #OERSEERS 7 FIHEER

Fig. 3 Molecular docking results of active components binding to core targets

2.4 FMEZ5% UHPLC #5450 BlEHYE ST

2.4.1 B TIE R B G ORS BRI TN B 2544
MK 1.5g, & S0mL HIEHETLHLH, FEEMA 80%
FEZ 25 mL, /A (600 W. 40 kHz) #2HX 40 min,
BB TBCS . F 80% F I Ah 2 08k i &, H 0.22 pm

FLIERE g, AR

242 OTHRSVE TR HI A R AR B R HE A i
FWOE R, BRSO TOE By OMERR . A0 Fohn
D. LM TNE B. 45K B, R4JEK C. 8-0-
4,8-0-4-FEA = FEIR . LIRS W SeAZIG IR A
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AR S & 5 43531 70.04 116.0+ 120.0- 40.0-
96.0. 100.0. 250.0. 1200.0. 1000.0. 224.0 ug/mL
VR At L B VA

243 @M 2% T 50ER R AL, R
FH Waters Acquity UPLC® HSS T3 A4+ (100 mm X
2.1mm, 1.8um), #E 20 ‘C, HEFEE 2uL, K
By 210 nm. IRBNAHN 0.05% R AKIER (A -
ZHE (B), AWML : 0~2min, 5% B; 2~12min,
5%~10% B; 12~30 min, 10%~21% B; 30~42
min, 21%~30% B; 42~60 min, 30%~70% B;
60~72min, 70%~90% B; 72~75 min, 90%~95%
B; 75~80 min, 95% B.

2.4.4 FEEEERLE WEMBEZHM (SD MR, #%
“2.4.17 WUR JTiER &R, 4% “2.437 TR
g SR IELE 6 UGHFRIE, sk eIk, DL 8-O-
4,8-0-4- A =PIBRIE NS RIE, THEILAIER
FEXS PR B B[] FIAE R W T AR, % U (1 A0S £ B BT 1)
RSD ¥/ T 0.56%, A% I A RSD 31/ T~ 2.06%
245 FROEMESR WAEMBELAM (SD WK, #%
“2.4.17 WUF LR ARV, 1% “2.437 TR
OREEM BT H %5 04 1. 20 64 12, 18, 24h
HERENE, IR A, DL 8-0-4,8-0-4- KA =3l
PRGN IR, TH AT WA PR A G DR B B[] A X
WS THT AR, % U8 (1K) R %o 3 B Bs) 1) £ RSD 4475 F 0.91%,

FERTUE TR AR 1) RSD /M T 3.0%.

24.6 HEEVWESR WHMEZAM (SD MK, #%
“24.17 TURNJ7IER% 6 I iid i, % “2.4.3”
TR e 2 A HERE I 52, e, L 8-0-4.8-0-
4-F5 = P BRIR (il 1 S IR, TH R I W AR
PR B IS 1) AT o W THT AR, % W6 8] AR O B IRE ] 1)
RSD ¥J/NT-0.33%, AHXTUETHIAR Y RSD 34/NT 2.9%
2.4.7 TRGUENER A RAFIEERR T % “24.17
W7 i & B va i, 1% “2.4.37 T F &4
R AT, e AR TR R S
2B R SUETE LI RGBT (2012 J5O,
CLFUIN B X 2 M I ik BN S IR EE, 22 5
1E K Mark UWPUHED, #5710 L FLh0 % 254 UHPLC
feot g, WK 4. SEhRE 10 MEFE, 000 ]
FHNE By wMEER . s AN DL JEAE RN B,

FER B, REEREE C. 8-0-4,8-0-4-F A =[5
fe. HNER. R AR. KARAKR.

2.4.8 ZGMAHRUEE AT RH “rh 2t oAl
AU RE” pE (2012 FRD,  PATLIN R 5 R
25 s R E NS IRIERE, X5 10 HEToin ik 2544
BHATHALE R . SR BoR, AFE N 258 A1
FE 43518 0.995, 0.991, 0.997, 0.999. 0.992. 0.999.
0.999. 0.998. 0.998. 0.997, HEI/RASE LN 24544
TEAN 2 B 53 BE AR A B b A 5 v ) — Bk

7
] 8

| NN ¥ SN . i

T NS

LT SN SRS § S
PR | | BN V01 I A WU Y ||
J»L_u_, Jux_ﬁ_u LLJP,MW ]LW\W@JIJLMMW JU SUNA USRI v w"“”'ﬁ"’ S10

0 2 46 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80

-3 TN Bs 2-WNMERR; 3-ITOINTE D; 4-LHETINE Bs 5-RE4JEMR B: 6-F 4R C; 7-8-0-4,8-0-4-XH —=F8ARL; 8-TLINER; 9-7 Il5t

KGR 10- K EREARR; K5 [H.

1-eleutheroside B; 2-caffeic acid; 3-eleutheroside D; 4-acanthoside B; 5-isochlorogenic acid B; 6-isochlorogenic acid C; 7-8-0-4,8-0-4-dehydrotriferulic

acid; 8-acanthoic acid; 9-kaurenoic acid; 10-continentalic acid; Same as fig. 5.

4 10 #tAINRK M E) UHPLC R4 EE
Fig. 4 UHPLC fingerprint of 10 batches of Acanthopanax Cortex samples
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2.5 IR EENEFRENEL

251 RGUEHIVERE R S OR G O0 IR
W SRR, % “2.4.37 TN Bk Sk
PEREREDNFE G B o i e 55 AR <1 0 3 0 11
DY =15, FOEIEEHS BRI > 10 000.
TR A i S T B 26 B n i B DL 5

252 MR RELE R WLIUR A IR AR
iEE, RN 80% FFEE /K IE MRS 2. 4. 10, 20.

100, 200, 500 f%, #115RIEE X AIAR, 1%
“2.4.37 T R SRR HEREI AT o 43 1 UGS E T
WREENREALER QO WETIRUAI AR (V) Lt bnite
Mk, 2553 0EE 3.

VR AR
Fopmet
— =

Fi 0 Bt BE 2 4

10
1 1 ‘ll ‘ 5 j | ‘

T L R 1 TR

Y ,j_rh,_h_,,_wkk,ll.,,,{,,,,w. B} b . j“

A I8 Ll L

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80

&5

t/min

AMEAEZEM . =mE. EiH R &% 5% UHPLC &

Fig.5 UHPLC chromatograms of Acanthopanacis Cortex reference medicinal material, root bark of A. trifoliatus, leaves of

A. gracilistylus and mixed reference substances

R3 WM BUERDHEFER

Table 3 Methodological validation of 10 common chemical constituents

D% B3 77 72 2R MVl /(ug-mL ) r SE PR/ (ng-mL™") PR/ (ug-mL )
I FN#EB Y=0.062 8 X—0.150 6 0.7~70.0 0.999 7 0.350 0 0.070 0
UL iy Y=0.042 2 X+0.036 3 0.3~116.0 0.999 6 0.290 0 0.116 0
FIFIMHED Y=0.0333X—0.216 4 0.3~120.0 0.999 7 0.120 0 0.060 0
TR EB Y=0.026 2 X—0.255 6 0.1~40.0 0.999 3 0.1000 0.040 0
FEE)FE R B Y=0.063 4 X—0.225 4 0.5~96.0 0.999 7 0.240 0 0.096 0
SR ERC Y=0.054 3 X—0.2522 0.3~100.0 0.999 8 0.250 0 0.100 0
8-0-4,8-0-4-E4E =F5R ¥Y=0.0351X4+0.0153 0.6~250.0 0.999 3 0.1250 0.062 5
FInER Y=0.1714X—1.4159 3.0~1200.0 0.999 6 0.600 0 0.300 0
SRy 2 i 7 Y=0.160 1 X—1.226 6 2.5~1 000.0 0.999 6 0.500 0 0.250 0
KARAR Y=0.1232 X—0.142 6 0.6~224.0 0.999 5 0.224 0 0.1120

D %x 155 FERSD/% e tERSD/%  EHEERSD/% B b”ﬁ@%@RSD m
FFINHEB 1.9 0.7 1.6 104.6 2.6
Il iy 1.7 14 1.6 89.5 2.0
GUETWIIRERD) 1.7 1.2 1.2 96.1 0.6
TeHTNEB 1.7 2.4 2.9 93.7 1.4
4R IRB 1.9 0.9 2.3 101.5 2.8
FERJRIRC 2.1 2.9 1.0 92.2 2.4
8-0-4,8-0-4-FE = 3R 1.8 0.8 0.7 105.9 1.1
TR 1.5 1.5 0.8 99.3 1.5
5 WA IEIR 1.6 1.2 0.6 96.4 1.8
KARAR 1.6 14 0.4 104.3 1.9




F 8B 2026108 $57% B208  Chinese Traditional and Herbal Drugs 2026 October Vol. 57 No. 20

» 8387 »

253 FEEEERLG B “2.5.27 WNHIEN 2 5
PRGN VA, 1% “2.4.37 TS SR E S
FE 6 K, e EEIE TR 715 RSD. 2551 3R kS
BRI (GR3).

254 RS WCEMEZiM (SO AR, %
“2.4.17 TUR 7SR E WL 3T E o,
1. 2. 6. 12, 18, 24h #% “2.4.37 Wi | Atk 213k
FEOHT, il i fFE 1T 5 RSD. 455 (3R 3)
TIPSV RAE 24 h NWERGE

255 HEMRE HIONEZM (SO KK 6 1,
Gy “2.4.07 TR 5 S AR R, i “2.4.37
TR S 2R, C S BRI R 5T
TR ML RSD, 5% (£ 3) KU JEME SN R
2.5.6  NFEEISGRES  EUCRINE 28 (S1) KK 6

B, By 0.75 g, FEERRE, BT HEHETIN
B, N SR R R BT AR S N R
at, 242,417 TR 7S IR, $592.4.37
TN i 2R RE AT, e Stk AR, TN
FEE R f RSD, W3 3.

25.7 EENE % “2.4.17 TN J7km & IOk
R IR, 1% “2.4.37 TN (il SRS
Br, il gEmA, RN “2.5.27 TR EIEE
THE SRR P &l 8, SR IE 4.
258 EHERESH K 2577 MUNIHEFS%
WA &S Origin 2025 AT AT A4
B, B 6. Z5HREM, S1. S2 5 S5 FEMEN—
2, H5HRHAKFES Z BAE— e SR ER,
AT 85 TN R RE SRR R A KA PR AN R A %

T4 10#tERD 10 MERSSENELER

Table 4 Determination results of content of 10 chemical components in 10 batches of samples

R H/ (mg-g ™)

Y
WK s e WD AL INFE SAUTMB RARMC oot I RIS AR

S1 0.164 0.026 0.085 0.016 0.029 0.187 1.038 10.831 6.480 0.991
S2 0.043 0.010 0.021 0.018 0.008 0.142 0.615 4.771 3.625 0.458
S3 0.621 0.092 0.327 0.062 0.053 0.408 2.574 19.468 11.060 1.735
S4 0.348 0.080 0.182 0.167 0.010 0.451 1.985 16.743 9.056 1.959
S5 0.041 0.054 0.019 0.012 0.021 0.259 1.793 12.008 6.220 1.091
S6 0.161 0.167 0.083 0.037 0.060 0.400 2.024 19.415 10414 2.235
S7 0.570 0.068 0.300 0.047 0.068 0.751 2.498 19.213 11.062 1.747
S8 0.301 0.077 0.158 0.155 0.072 0.397 1.790 15.352 8.401 1.826
S9 0.131 0.116 0.067 0.034 0.041 0.657 1.919 18.717 10.189 2.192
S10  0.144 0.144 0.074 0.032 0.046 0.343 1.865 18.750 10.165 2.163

=t 5 = R

FnER '

1.44

N | T D 0.0

e D |

| [ o1

-0.64

S10  S6 S9 S8 S4 S7 S3

AR 16

--8'048-04-2%%3%9@@ 168
--Efiﬁ%‘z C 220
B 5t

LI B

- [
S1 82

6 10 AMRAMBIRRBESITHRE

Fig. 6 Hierarchical clustering heat map of 10 batches of Acanthopanacis Cortex samples
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Fig. 7 Schematic diagram of mechanism of action of core constituents of Acanthopanacis Cortex intervene in “same

treatment for different diseases” of RA and OP based on network pharmacology analysis

VENVELE Q-Marker. 8-0-4,8-0-4-F5 = [ 8L FE{F
AN R gy, BAEZiM A R, (H
T HAT8 = RS NZH S0 R, HARIERIM
2R PHEAERE S TN A O AR, A IERE AN 2 DASE
FEH AT, PR HAINIELE Q-Marker. K
KeATI TR G5B LR S8 A ML 7T, 34— B
HATHIEE AT 0 R S VP R S AR

BEAE Fom Bt e SCR A, i BRI = A 2 A3
RV T R BRI, e DR S8 1 %5 3]
Sy RS R AR R 13, A AL 45 A UHPLC-Q-
TOF $iAR. UHPLC 454C&I3E 7772 Foot I it Lo,
RN T HINER . 8-0-4,8-0-4-F A =FELRR . oA 1L
e By KERERIREERSY, AT RE M 53
Wt 7 ab ek . Hodr, TR, W Tn B
R TOINE D BARGFIAA 8 R AT
PE, AR FN R AR AE i — 2D 5 B M ik e b
53, RGP FAE e 1 S B e
FaPR AT AT AT I, ST 3L & 1 R A R
Fhn R R RIS

RBAR AR ERTAEFBA R

SE TR
[1] EZd [S]. —&6. 2025: 69.

[2]

(3]

(4]

(5]

(6]

[’

Jo N Y, Du Roh J. Anti-oxidant and anti-inflammatory
effects of Acanthopanacia cortex hot aqueous extract on
lipopolysaccharide (LPS) simulated macrophages [J].
Acupuncture, 2014, 31(1): 131-137.

Shan, Yoshita, Sugiura, ef al. Suppressive effect of Chinese
medicinal herb, Acanthopanax gracilistylus, extract on
human lymphocytes in vitro [J]. Clin Exp Immunol, 1999,
118(1): 41-48.

i, 2208, IR, 5. TN ANBAREGIKTE
TR N B BE A A8 BT 4 A oA [J]. R
TRERETT, 2026, 30(19): 4825-4835.

Zhang Z G, Dong J Z, Liu M J, et al. Therapeutic effects
of cortex acanthopanacis aqueous extract on bone
metabolism of ovariectomized rats [J]. Evid Based
Complement Altern Med, 2012, 2012(1): 492627.

MR, . B SEEER DA Bl 28 TR SR KR R
TRIKE PGAME [J]. B PR R AR, 2022,
38(12): 1160-1163.

NG RN ML bR AR AR, 2012: 164



F 8B 2026108 $57% B208  Chinese Traditional and Herbal Drugs 2026 October Vol. 57 No. 20

= 8391 -

(8]

(9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

FHE. IR - = FIERHES [M]. RN, &
R dent: NRTAHpL, 2014: 323.

WA NERR M), dbat: NRIAHREE, 2012: 168.
TR, EE, R, S TUMB P R AR R K
HHras RS [0, 552y, 2023, 54(23): 7709-7716.
Yang HD, Tang Z S, Xue T T, et al. Acyl-quinic acids from
the root bark of Acanthopanax gracilistylus and their
inhibitory  effects on neutrophil elastase and
cyclooxygenase-2 in vitro [J]. Bioorg Chem, 2023, 140:
106798.

Yang J B, Yao L W, Gong K Y, et al. Identification and
quantification of chlorogenic acids from the root bark of
by UHPLC-Q-exactive
orbitrap mass spectrometry [J]. ACS Omega, 2022, 7(29):
25675-25685.

AEFE, MY, PMEML 5. BT HPLC FREEE R T
B =m B 25k 500 5T (7], ThRIZ%2, 2025, 23(10):
2971-2975.

KB, PRk, H/AN, & hEREREY Q-
Marker): H 272 R EEH K HE S [J]. PEL,
2016, 47(9): 1443-1457.

e R 22 (P A BB DT EOR TG ™) R S
H. RS R EORTERE [J]. hEZ, 2025,
56(7): 2249-2252.

i, HE, BIGs, 5 AN BB 5 S 1k
PER RSB0 02 [J]. I 22 R R 24, 2025,
36(8): 1415-1421.

Jiang X N, Shen Y T, Wang H X, et al. Determination of

Acanthopanax  gracilistylus

kaurenoic acid in rat plasma using UPLC-MS/MS and its
application to a pharmacokinetic study [J]. J Pharm
Biomed Anal, 2019, 164: 27-31.

Qi W, Zhao T, Yang W W, et al. Comparative

pharmacokinetics acid after oral
administration in rats [J]. J Pharm Anal, 2011, 1(4): 270-
274.

Song Y, Deng Y, Huang D X, et al. LC-MS/MS

of chlorogenic

determination and pharmacokinetic study of four lignan
components in rat plasma after oral administration of
Acanthopanax sessiliflorus extract [J]. J Ethnopharmacol,
2012, 141(3): 957-963.

EEk, Bthz, HE, S BT ZPKY) HPLC [H
i IE FN Bz R 10 DAL (0], 2 Ak,
2023, 43(4): 558-563.

Gupta N, Kanwar N, Arora A, et al. The interplay of

rheumatoid arthritis and osteoporosis: Exploring the

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

pathogenesis and pharmacological approaches [J]. Clin
Rheumatol, 2024, 43(5): 1421-1433.

Boyce B F, Xing L P. Functions of RANKL/RANK/OPG
in bone modeling and remodeling [J]. Arch Biochem
Biophys, 2008, 473(2): 139-146.

Xue M L, McKelvey K, Shen K, et al. Endogenous MMP-
9 and not MMP-2 promotes rheumatoid synovial fibroblast
survival, inflammation and cartilage degradation [J].
Rheumatology: Oxford, 2014, 53(12): 2270-2279.

X, AN, ENL. % SOST. MMP-9 7K Fitill
IR MR SR R B IR B B A B I PR A8 (7]
4R 4R, 2026, 46(2): 285-289.

MR, TR, B, & AT IR EUE G- W 24 2
-2 AR bR BT IR 2 b i 2 R R RS (D]
HREZY, 2025, 56(6): 2122-2134.

Wan Y H. PPARy in bone homeostasis [J].
Endocrinol Metab, 2010, 21(12): 722-728.

Wang L T, Chen L R, Chen K H. Hormone-related and

Trends

drug-induced osteoporosis: A cellular and molecular
overview [J]. Int J Mol Sci, 2023, 24(6): 5814.
Chotiyarnwong P, McCloskey E V. Pathogenesis of
glucocorticoid-induced osteoporosis and options for
treatment [J]. Nat Rev Endocrinol, 2020, 16(8): 437-447.
Cong S, Wang N, Pei H, et al. Syringin inhibits the
crosstalk between macrophages and fibroblast-like
synoviocytes to treat rheumatoid arthritis via PDE4 [J].
Phytomedicine, 2025, 138: 156401.

Liu J J, Zhang Z Z, Guo Q, et al. Syringin prevents bone
loss in ovariectomized mice via TRAF6 mediated
inhibition of NF-kB and stimulation of PI3K/AKT [J].
Phytomedicine, 2018, 42: 43-50.

Bage, XREEC. U R A EEERT T ()], SRR R EE
ZEBE AR, 2014, 35(23): 3524-3525.

Andreev D, Kachler K, Schett G, et al. Rheumatoid
arthritis and osteoimmunology: The adverse impact of a
deregulated immune system on bone metabolism [J]. Bone,
2022, 162: 116468.

ERGE, R, M, & PEZIEE AMPK E S
W ERIATT R R WA Ak [J]. e i
5T, 2025, 48(10): 2989-3002.

XuJ, Yu L X, Liu F, ef al. The effect of cytokines on
osteoblasts and osteoclasts in bone remodeling in
osteoporosis: A review [J]. Front Immunol, 2023, 14:

1222129.
Guder C, Gravius S, Burger C, et al. Osteoimmunology: A



* 8392 «

F 8B 2026108 $57% B208  Chinese Traditional and Herbal Drugs 2026 October Vol. 57 No. 20

(36]

[37]

(38]

current update of the interplay between bone and the
immune system [J]. Front Immunol, 2020, 11: 58.

Kim Y, Kim G T. Positive effects of biologics on
osteoporosis in rheumatoid arthritis [J]. J Rheum Dis,
2023, 30(1): 3-17.

Liu X N, Gu Y R, Kumar S, et al. Oxylipin-PPARY-
initiated adipocyte senescence propagates secondary
senescence in the bone marrow [J]. Cell Metab, 2023,
35(4): 667-684.

Ding Q, Hu W, Wang R, et al. Signaling pathways in

rheumatoid arthritis: Implications for targeted therapy [J].

[39]

[40]

[41]

Signal Transduct Target Ther, 2023, 8(1): 68.
Chen L C, Liang L L. Osteoimmunology of osteoporosis
in rheumatoid arthritis: Emerging mechanisms and
therapeutic implications [J]. Int J Gen Med, 2025, 18:
7813-7822.
Song S S, Guo Y Y, Yang Y H, et al. Advances in
pathogenesis and therapeutic strategies for osteoporosis
[J]. Pharmacol Ther, 2022, 237: 108168.
Burkhardt L M, Bucher C H, Loffler J, et al. The benefits
of adipocyte metabolism in bone health and regeneration
[J]. Front Cell Dev Biol, 2023, 11: 1104709.

[FiEshit 3 E4)



