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Study on the bone protection of osteoporosis by the regulation of TGF-$/Smad2 and
MAPK pathways
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Abstract: Objective To study the effect and mechanism of Weishen decoction on bone protection in senescence-accelerated
mouse prone 6 (SAMP6) . Methods Thirty SAMP6 mice were randomly divided into SOP model group calcium carbonate +
calcitol group and Weishen decoction group. Ten SAMRI1 mice aged normally were used as normal control group. Weishen decoction
group was given Weishen thick decoction calcium carbonate + calcitol group was given calcium carbonate D3 and alpha calcitol
suspension SOP model group and normal control group were given the same volume of normal saline. After 3 months of treatment

serum and femur were taken. Bone mineral density bone histopathology bone metabolism TGF- Smad2 pathway protein

MAPK pathway pJNK p-ERK p38 NF«B p65 p50 proteins were detected. Results Compared with the normal control
group the bone trabeculae of the mice with bone disorder in SOP model group were reduced. There were significant differences in
bone mineral density calcium ( Ca) phosphorus ( P) bone alkaline phosphatase ( BALP) tartrate—resistant acid phosphatase
( TRACP) procollagen type I N-terminal propeptide ( PINP) = signaling pathway TGF43 Smad2 pJNK p-ERK p38 p65 and
p50 proteins compared with normal control group ( P<0.01) . Compared with SOP model group the bone structure of Weishen

decoction group was improved bone mineral density and bone metabolism indexes Ca  BALP and PINP were significantly increased

(KC22176) ; ( MS2023078.MS2023077)
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( P<0.01)
TRACP were decreased ( P<0. 01)

and the protein expressions of TGF3 Smad2 p-JNK p-ERK and p38 were significantly increased ( P<0.01) . P and

p65 and p50 proteins were decreased ( P<0.01) . Compared with calcium carbonate + calcitol

group PINP was significantly increased ( P<0.01) TRACP was decreased ( P<0.01) TGF-f Smad2 P-JNK P-ERK and p38

proteins were significantly increased ( P<0. 01)

and p65 and p50 proteins were decreased ( P < 0.01) in Weishen decoction group.

Conclusion Weishen decoction can improve bone cell activity regulate bone metabolism promote bone formation and increase

bone density by regulating TGF/Smad2 and MAPK pathways.
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Table 1 Comparison of body mass and BMD in each group( xs)
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30.50+1.78 0. 068+0. 002
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2

(x+s)

Table 2 Comparison of bone metabolism markers in each group( x+s)

809

Ca/( mmol /L) P/( mmol /1) BALP/( ng/mL) TRACP/( ng/mL) PINP/( ng/mL)
2.4520.04 2.8520. 16 1.83=0. 18 11. 1422. 43 80. 48+9. 36
SOP 2.27+0. 06* 3.32+0.22% 1. 1620. 30™* 26.97+5. 51 41.96+4. 88™*
+ 2. 46=0. 05™ 2.98=0. 24* 1.32+0. 21 19. 38+2. 79%* 59.71x6. 63*
2. 41x0. 06" 3.01x0. 27" 1. 46+0. 24" 14. 60+3. 61% 71.22+8. 74"
*P<0.01;  SOP #P<0.05 *P<0.01,
2.4 TGF3/Smad2  MAPK (P<0.01); SOpP +
. TGF-B+ Smad2 (P<
TGF-3/Smad2 0.01) ; + TGF3.
SOpP TGF-Smad2 Smad?2 (P<0.01) o 2,
2 TGF-B/Smad2
Fig.2 Expression of TGF-3/Smad2 pathway protein in bone tissue in each group
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3 MARK
Fig.3 Expression of MARK pathway protein in bone tissue in each group
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. P6 TRACP
( SAMP6) PINP . +
SOP
o R ( SAMR1) TRACP .PINP .
o TGFB/Smad2 MAPK SOP
. TGF-B. Smad2 MAPK p—
n2 BALP.PINP JNK.pE£RK.p38 p65.p50
; TRACP + TGFB.
22 TGFB Smad2.pINK.p-ERK.p38 p65-+
p50 o TGF-
Smad?2 B/Smad2  MAPK NF+«B
TGFB o
220 MAPK SOp
TGFB/Smad2  MAPK o
JNK. ERK. p38 e TGF-B/Smad2
MAPK NF+«B MAPK .
p65.p50
2930 .

SOP



2025 6 31 6 Chin J Osteoporos

June 2025 Vol 31

RCT

10

11

14

15

[ )|

(2022 ] .

2022 15(6) : 573-611.
¢ (2023) )

(2023 J .
Wang O Hu Y Gong S

2023 16( 10) : 865-885.
et al. A survey of outcomes and
management of patients post fragility fractures in China J .

Osteoporos Int 2015 26( 11) : 2631-2640.

(2020 J .
1717-1725.
Wang YW Lin WY Wu FJ et al. Unveiling the transcriptomic

2020 26( 12) :

landscape and the potential antagonist feedback mechanisms of

TGF superfamily signaling module in bone and osteoporosis
J . Cell Commun Signal 2022 20( 1) : 190.

Du X Zang C Wang Q. Cyclin Al ( CCNAI) inhibits

osteoporosis by suppressing transforming growth factor-beta ( TGF-

beta) pathway in osteoblasts J . BMC Musculoskelet Disord

2024 25(1) : 206.

Wang Q Gao Z Guo K

osteoporosis via the MKK3/p38 MAPK/PCNA signaling pathway
J . J Orthop Surg Res 2022 17( 1) :455.

Hoshikawa S Shimizu K Watahiki A

et al. ENPP1 deletion causes mouse

et al. Phosphorylation—
dependent osterix degradation negatively regulates osteoblast
differentiation J . FASEB J 2020 34(11): 14930-14945.
J .
2024 30(7) : 937-946.

D . : 2021.

J. 2024 35(4):
461-468.
Wang H Liu G Bai G et al. Research progress in the
prevention and treatment of osteoporosis using Chinese medicinal
herb eucommia ulmoides oliver J . J Contemp Med Pract 2024

6( 6) : 12-6.

J. 2021 37(6):
153-156.

B- J .
2024 42(4) :254-258.

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

No.6 811
. 2020 38(3) : 40-44
+260-261.
T 2023 29(7) : 1089-1092.
J .
2024 42(4) : 84-87.
J. 2022 28(7):
942-947.
- J.

2022 57( 12) : 3644-3652.

2019 25(9) : 1217-1220.
SAMP6
I 2024. 40( 1) :
16-19.
Mori M Higuchi K. The senescence-accelerated mouse as a

model for geriatrics and aging biology J . Nihon Yakurigaku

Zasshi 2019 153(4) : 179-185.
§ )
(2024) J . 2024 30( 8):
1093-1101.
Mao Y Li K Zhu B et al. Analysis of risk factors and

predictive efficacy of senile osteoporosis fracture based on
biochemical indicators of bone metabolism J . J Med Biochem
2024 43(4) :451-459.

Hirao T Kim BG Habuchi H et al. Transforming growth factor—
B1 and bone morphogenetic protein2 inhibit differentiation into
mature ependymal multiciliated cells J . Biol Pharm Bull
2023 46( 1) : 111-122.
Tang C Liang D Qiu Y
viability and differentiation via the TGF-{3/Smad signaling
pathway in osteoporosis J . Mol Med Rep 2022 25( 4) : 132.

Greenblatt MB  Shim JH Bok S et al. The extracellular signal—

et al. Omentin-1 induces osteoblast

regulated kinase mitogen-activated protein kinase pathway in
osteoblasts J . J Bone Metab 2022 29( 1) : 1-5.
. microRNAs MAPK

J. 2024 30
(9):1377-1381.
Dong H Liu X Duan J et al. Excessive glucocorticoids
combined with RANKL promote the differentiation of bone marrow
macrophages ( BMM ) into osteoclasts and accelerate the
progression of osteoporosis by activating the SYK/SHP2/NF-«B
signaling pathway J . Aging ( Albany NY) 2024 16( 17):
12263-12276.

kB

J. 2023 27

(2) :293299.

( : 2024-09-05; : 2024-10-06)



