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Abstract

BACKGROUND: Puerarin is a flavonoid derivative from Pueraria lobata. Studies have found that puerarin can prevent osteoporosis and promote new bone
formation, which is expected to become a potential drug for treating diseases related to bone destruction.

OBJECTIVE: To observe the effect of puerarin on osteoclast differentiation of RAW264.7 cells and to explore the regulatory effect of Notch signaling pathway.
METHODS: RAW?264.7 cells were divided into five groups: control group treated with Dulbecco’s modified Eagle medium high sugar medium; osteoclast
induction group treated with osteoclast induction medium (Dulbecco’s modified Eagle medium high sugar medium containing macrophage colony-stimulating
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factor and receptor activator of nuclear factor-kB ligand); low-, medium- and high-concentration puerarin groups treated with osteoclast induction medium
containing 10, 25 and 50 umol/L puerarin respectively. After 7 days of culture, tartrate-resistant acid phosphatase staining and F-actin staining were used to
observe the role of puerarin in osteoclast formation. RT-PCR was used to detect the expression of genes related to osteoclast formation. Western blot and RT-
PCR were used to detect the expression of Notch signaling pathway-related indicators.

RESULTS AND CONCLUSION: Tartrate-resistant acid phosphatase staining results indicated that osteoclast formation ability was enhanced in the osteoclast
induction group compared with the control group (P < 0.01), while compared with the osteoclast induction group, low-, middle-, and high-concentration
puerarin intervention inhibited osteoclast formation in a concentration-dependent manner (P < 0.05, P < 0.01). F-actin staining results revealed that clear
ring structure could be observed in the osteoclast induction group; compared with the osteoclast induction group, puerarin intervention could inhibit the
formation of F-actin ring in a concentration-dependent manner. RT-PCR results showed that compared with the control group, the expression of tartrate-
resistant acid phosphatase, cathepsin K and C-fos mRNA was increased in the osteoclast induction group (P < 0.01); compared with the osteoclast induction
group, puerarin intervention decrease the expression of tartrate-resistant acid phosphatase, cathepsin K and C-fos mRNA in a concentration-dependent
manner (P < 0.01). Western blot and RT-PCR results showed that the expression of Notch1, Notch2, Hes1, Jagged1 and Jagged?2 was increased in the osteoclast
induction group compared with the control group (P < 0.01); compared with the osteoclast induction group, puerarin intervention reduced the expression of
Notch1, Notch2, Hes1, Jagged1, and Jagged?2 in a concentration-dependent manner (P < 0.01). To conclude, puerarin inhibits the osteoclast differentiation

ability of RAW264.7 cells by inhibiting the Notch signaling pathway.
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B E S 3R 0L 100 uL, DL O umol/L ZH % HE, #5352 24 h
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i 145 tH 6T RAW264.7 248 P AN 72 AR 5 1 ) e oo o R 2R B
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Agsonm)x100%, X HE AN IR AZ V5 210N 100%.

1.4.2 RAW264.7 I 175 5 M ERE T ¥ RAW264.7
i LA 1x10°/well 1% FE R T 48 FLAN R 77 AR, B
SR, BB HESHLE. . EIRE A ER R, ST
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145 RT-PCR Ruill il & JE .2 Notch {5 5 il B AHOCKEE IRk 4%
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B, PRI AL RNA, SR FH cDNA £ BRI & 4 i cDNA,
fic i) RT-PCR J Witk &2, #7484 1F: 94 °C 10 min; 94 °C 20 s,
55°C 20s, 72 °C 20's, 40 M&¥ . UL GAPDH NN Z, #iill
it B 240 BT BSORH DG 5k DR 000 A PR R Ik W R . 424 B U K
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Jaggdel. Jaggde2 KL, SIMFHI NI 1.
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Table 1 | RT-PCR primer sequences

FEPR TR 51451 (5'-3')

U A R 1R 1 1 PR g F: TCC CCA GCCCTT ACTACCGTTT

R: CTCCCA GGT CTCGAG GCATTTT
HEVEHE R K F: TTG TGA CCG TGA TAA TGT GA

R: GCA GGC GTT GTTCTTATTC
C-fos F: TGA AGA CCG TGT CAG GAG

R: CGC TTG GAG TGT ATC TGT C
Notch1 F: GGA CCT CAT CAACTCACAT

R: AAC AGC AGC ATC CAC ATT
Notch2 F: CAG CAG GAG GAA GAA GTG

R: GTG GCA TCG GAG ACA TAC
Hes1 F: ATG GAG AAG AGG CGA AGG

R: GAG GTG CTT CAC AGT CATT
Jaggdel F: ATG ATG TCT CCA GGT CTT AC

R: GAA GGC TCA CAG GCT ATG
Jaggde2 F: GCT ATA ACG GAG GCATCT G

R: AGG ACT GGC ACT CAT CAA

1.4.6 Western blot ¥ Il Notch {5 5 1l I #H G i I R 1A %
142 SRR IR 7 d, FFERJFEEFRE, SRR, AT
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W4 e 18 € B R 80V, 30 ming 4y B i H 52 FELE 1200V,
60 min), SRAREIEFERR, F0H 2 hs IIN—$T Notchl( FkeLtf) 1
1000). Notch2( #MELLf 1 : 1000). Hesl( FFELLf 1 © 500).
Jaggdel( FARELEM] 1 @ 1000), Jaggde2( FikkLbf 1 & 500) i 74,
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Figure 1 | Effect of different concentrations of puerarin on RAW264.7 cell
viability under microscope
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Figure 2 | Effect of different
concentrations of puerarin on the
activity of RAW264.7 cells
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Figure 3 | Effect of different concentrations of puerarin on the osteoclast
differentiation ability of RAW264.7 cells (tartrate-resistant acid phosphatase
staining)

=200 BIvE: SXTERZLLLES, *P<0.01; 5
WEiE S UL, "P<0.05, P<0.01
4 | &4 RAW264.7 ARTEBIFS
EIE AR ¢ B EREE L G PR M 40
peg gt

Figure 4 | The number of
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Figure 5 | Effect of different concentrations of puerarin on the osteoclast
skeleton differentiated from RAW264.7 cells (F-actin staining)
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Figure 6 | Effect of different concentrations of puerarin on osteoclast
differentiation-related gene expression
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Figure 8 | Effect of different concentrations of puerarin on expression of
Notch signaling pathway-related genes
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