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Abstract

Objective: The common TCM compounds used in the prevention and treatment of osteoporosis and
osteoarthritis were combed and their medication rules were analyzed to provide ideas for the clinical
intervention and mechanism research of their comorbidities. Methods: Literature on intervention of
osteoporosis and osteoarthritis with traditional Chinese medicine included in CNKI, VIP, Wanfang, Chi-
nese Biomedical, PubMed and Web of Science databases was searched, the frequency of co-used com-
pounds was counted, and cluster and correlation analysis were conducted for the frequency of TCM, four
qi and five kinds of TCM, meridian correction and high-frequency TCM. The same mechanism pathway
of TCM treatment of osteoporosis and osteoarthritis was summarized. Results: A total of 656 com-
pounds and 121 traditional Chinese medicines were included in the statistical analysis. According to
the frequency statistics, the common compounds used for osteoporosis and osteoarthritis with high
frequency (n = 36) were Duhuo Zizi Decoction, Bushen Huoxue Decoction, Bushen Zhuanggu Decoction,
etc. The high frequency (n = 134) of common Chinese medicines was Angelica sinensis, Eucommia ul-
moides, mulberry parasitica, Alba paeoniae, and glycyrrhiza. In the statistical attributes of traditional
Chinese medicines, among the four qj, the drugs with sexual temperature (52.02%) were the majority.
Among the five flavors, the majority were Gan (40.70%) and Xin (27%), and among the meridian cor-
rections, the majority were liver (27%) and kidney meridian (18.46%). Five effective clusters were
found by cluster analysis, and six core drug combinations were obtained by association rules. These
TCM compounds can play a role in the treatment of osteoporosis and osteoarthritis by improving bone
density, promoting bone formation, inhibiting bone resorption, reducing inflammatory factors and de-
laying the degeneration of articular cartilage. The main pathways involved in similar intervention
mechanisms are Wnt/f-Catenin, NF-xB, MAPK and PI3K/Akt signaling pathways. Conclusions: The pre-
scription Chinese medicines for the treatment of osteoporosis and osteoarthritis are similar and have
the same pathogenesis, which may be related to the same signaling pathway at the mechanism level of
the two diseases. By searching for the specific connection between the two diseases, it may provide ideas
for the clinical and basic research on the comorbidity of osteoporosis and osteoarthritis.
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Figure 1. Literature screening process and results
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Table 1. Common prescriptions for treating both osteoporosis and osteoarthritis

F 1. AT BERRRES B X ROIRER G

75 Ji 7 Bzt BRE(>T)

1 IR A &7 337
3 %I\”z/ﬂm %77 180
4 ANEHE U5y 87
5 E*H&‘/ZJ 27 16
6 BH A% 2yl 15
7 YELERA %277 14
8 P SANIEY 3 25 7
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Table 2. Frequency analysis of drugs for treating osteoporosis and osteoarthritis

2. AT B RRARIES B X TR R o

izl &Sl Bk B
2 Fhas 2y 518 78.76
KA Fhas 24 469 71.49
FHE AR 24 396 60.37
=] Fhas 2y 385 58.69
HE iy 375 57.16
M HRIRZ 367 55.95
RE FIKBR L 355 54.12
= T A 24 353 53.81
SR 3 T AL 2 353 53.81
M3 #haizl 339 51.68
Z# 15X 2 325 49.54
Yl fik 2 324 49.39
By A k2 323 49.24
kL R 288 43.90
W Hh a2y 202 30.79
e a2 166 25.30
Ve T AR 164 25.00
A e Fhas 2y 134 20.433

T B = BReRh 2/ 2T % 100%.

Table 3. Analysis of properties, flavors, and meridian tropisms of drugs for treating osteoporosis and osteoarthritis

%% 3. AT B RRES B XTI RN AYMERIAZ S

TiH s B BRAY,
5E 866 9.73
# 508 5.71

= I 4629 52.02
P 62 0.7
¥ 2833 31.84
iz 1158 8.5
H 3040 2230

Tk H 5547 40.70
¥ 3680 27.00
R 205 1.50
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153
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825
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993
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14.62
17.30
8.84
18.46
0.70
0.08
3.66
4.95
441

e R R = EEEER BT/ P TR SR x 100%; Tk = BREER B B H B2 By S/ 4
TR BIIR x 100%; VAL = FFCU/E/RH/E /KBS e B Bt 25 VA 22 ATV x 100%.
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Figure 2. Dendrogram of compound preparations for the treatment of osteoporosis and osteoarthritis
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OAMM L. WEXFFEN 44%, BIEEN 99.6%, KZMMEIEIRTHE S FHES], 5 6 Fi%0%
MG, WK 4.

Table 4. Core herb formula combinations for osteoporosis and osteoarthritis (Support > 44%, Confidence > 99.6%)

F 4. BEEENRESBEXDRBAZVAES(EZHEE > 4%, EFEE > 99.6%)

5 RERHI BIEE% A%
1 JNE L G A — i 99.660 1.839
2 A NE L M- 99.659 1.839
3 FZI. NE. M —-4R 99.658 1.839
4 Bi R A< — g 99.655 1.769
5 A EL B B2 99.654 1.839
6 JIE L g, Ffpy a2 99.654 1.839

3.4. PEHRERFMES B XTTRANE

BAWFARERYW, BRGIAESE TR EE SR WEER. RE. BEZAX. EXT
MRS 2R I PR 5 b 7 &5 SR Gt fE v 4R 2] 7 LR AR R L8 % . Wnt/B-Catenin {5 5 18 % . NF-
kB {5518 H. MAPK {5 5. PI3K/Akt {5 5@, W& 5.

Table 5. Common mechanistic pathways involved in the treatment of osteoporosis and osteoarthritis with traditional Chinese

medicine
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Vina 1.1.2 X 24k & B SECAR/NF 73470 70, JFRIH PLIP 0 Mt 8245 R . 845 AT A pymol 2
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Table 6. Binding energy of molecular docking
= 6. TGS

HH N T A Re(T R/BER)
FTZEMR 4 -5.3
p-Catenin RT3 -5.3
WE R -5.5
K ZR TR -5.1
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Figure 3. Molecular docking result diagram
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R AR AR KR BUTE 2 G R LR S O T DU RESZBRIK AR, I I 2 B A AR DACGE R
ek R MR S HLMEE . I HMNHZE TN, BT S B RIVEAAELE “ 90 - AR - o
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PIBCR[15] [16]. JRIT B BUBAAAE 58 KW RILEEH I AR 405, Afh . JHEESHRNE. D0,
B RS . RN RBWIRIR TR SR FIEERRSE v id g #] PI3K/AKt {5 58, FH
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PRI, XK h 258 e 12 1 32 B8 i Wnt/B-Catenin. NF-xB. MAPK % PI3K/Akt 2 58 L
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