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Polyphyllin I alleviates osteoblasts injuries induced by TCP wear particles in vitro
via inhibition of autophagy

DONG Fan-he, SHOU Jin-hao, CHEN Yu-feng, ZHANG Hui-ting, LOU Yun-wei, YANG Zi-jian, ZHANG Yun
Department of Physiology, College of Medicine, Shaoxing University, Shaoxing 312000, China

Abstract: Objective To observe the effect of polyphyllin I (PPI) on osteoblasts injuries induced by tricalcium phosphate (TCP) wear
particles in vitro, and explain its regulation mechanisms. Methods Primary osteoblasts obtained from the calvaria of neonatal SD rat
by the series of digestion were identified with ALP staining. The osteoblasts were treated with TCP wear particles (TCP, 0.1 mg/mL) for
48 h to establish an in vitro injuries model of the calvarial osteoblasts. The experiment was randomly divided into control group, model
(TCP, 0.1 mg/mL) group, PPI (30 pug/mL) group and PPI (100 pg/mL) group. CCK-8 and chemical colorimetry were used to examine
cell viability and lactic dehydrogenase (LDH) content in culture media; Real-time PCR was performed to detect mRNA levels of ALP,
Collagen I and RUNX2 in osteoblasts; The flow cytometry was used to examine apoptosis of osteoblasts using Annexin V/PI double
staining; When the osteoblasts were treated for 14 d, mineral nodules formation was observed with alizarin S staining; Western blot was
applied to examine proteins expression of Bax, Bcl-2, cleaved Caspase-3, Atg5, p62, and microtubule associated protein 1 light chain3
(LC-3). Results Compared with control group, model group showed that the cell viability of osteoblasts, mMRNA levels of ALP,
Collagen | and RUNX2, and mineral nodules formation were significantly decreased; LDH content, percentage of apoptosis and
proteins expression of Bax, cleaved Caspase-3, Atg5, LC-3 and the ratio of LC-3I1I/LC-3I were obviously increased in calvarial
osteoblasts, whereas proteins expression of Bcl-2 and p62 was remarkably decreased. Compared with model group, PPI groups
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indicated that cell viability of osteoblasts, MRNA levels of ALP, Collagen | and RUNX2, and mineral nodules formation were
dramatically increased; LDH content, percentage of apoptosis, protein expressions of Bax, cleaved Caspase-3, Atg5, and LC-3 and the
ratio of LC-3I1/LC-3I were obviously decreased, but Bcl-2 and p62 expression were obviously increased. Conclusion PPl alleviates

osteoblasts injuries induced by TCP wear particles via inhibition of autophagy.

Key words: polyphyllin I; TCP wear particles; osteoblasts; apoptosis; autophagy
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2.7 CCK-8 JAHMI B & 4HARE 4

i T o K ANHEE] “2.6” T, SRIEIIA
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%1 qRT-PCR 3|45
Table 1 Sequence of gRT-PCR primers
FE A 3 (5°—3)
ALP £ : CCTAGACACAAGCACTCCCACTA
J2M: GTCAGTCAGGTTGTTCCGATTC
Collagen | IEfl: AGGGCTCCAACGAGATCGAGATCCG
S I: TACA GGAAGCAGACAGGGCCAACGTCG
RUNX2  IE[A: TCTGACTGGAAGAGCGGAGAG
JZM: GAGTGGGGAACACACAGGTCT
GADPH  IE[l: CGGCAAGTTCAACGGCACAGTCAAGG
JIA: ACGACATACTCAGCACCAGCATCACC
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Fig.1 TEM of TCP wear particles (A) and DLS assay (B)

ZEZ MBI, IR (] 2),
3.3 PPl 3 TCP EHiEALF SR B MR SF
SEMERISZN

Wi 3 Firzn, PPI i S EAE 1~100 png/mL Al {2
BERCE ARG SE, Y n4n s E, Fo 304 100 pg/mL
X BB S PSS I B O 2 (P<<0.05. 0.01).
I, ASHFFEEEL 304 100 pg/mL YTF-Hi5E, W5 PPI
X TCP B R 1755 R RS 1 A A0 1 PRI 2 e

ST PRSI S TS SR I, 555 B AH LA
BT 2H i A0 e PR 35 A, BIE R LDH K
FHHEA R (P<0.01, W 4, 4iigoil, EE
GEAEIE (B 5. SHAAE:, PPI &4 R E 4
M E PR B B T, LDH B E B EIK (P<
0.05. 0.01), HANAAHA TN, 4HMung A 9645 .
Horb PP 100 pg/mL ZH 06T i 4 M v M AR 25 (1) 5%
M) 5 g 55 35
3.4 PPI 3t TCP BE#iEALIE SHI AL B AR T/
Al

50} B ZH PR, A7) 2 Rl A PR T S S i
HFT R NI 6.10 5 (K 6), FHELpEPTF T
£ Bel-2 RAHE T, HTMHEKER Bax 3%

S = e,

N

B2 EEMAEALP & (X200)
Fig. 2 Calvarial osteoblasts stained with ALP (><200)
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Fig. 3 Effect of PPI on cell viability of osteoblasts ( X +s, n=3)
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HXHRALE: “P<0.01; SHA4ILLE:: *P<<0.05 *P<<0.01, FEIF
*P < 0.01 vs control group; *P < 0.05 #P < 0.01 vs model group, same as below figures

4 PPl X} TCP BRERIE SHIR 5 HBIEM (A) 1 LDH B (B) HISZNI (X £s,n=23)
Fig. 4 Effect of PPI on cell viability (A) and LDH release (B) of osteoblasts caused by TCP wear particles (X £s, n = 3)
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Fig. 5 Effect of PPI on changes in cell morphology caused by TCP wear particles in osteoblasts
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6 PPl X} TCP EifAISSHI MR B MAVATHRN (X £s,n=4)
Fig. 6 Effect of PPI on apoptosis caused by TCP wear particles in osteoblasts ( X s, n = 4)
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Fig. 7 Effect of PPI on expressions of apoptotic proteins caused by TCP wear particles in osteoblasts ( X s, n = 4)

&2 PPI Xt TCP ERERIFSHIA B 4AE ALP. Collagen
I. RUNX2 mRNA FRiAHIEM (X s, n=3)

Table 2 Effect of PPl on mRNA expressions of ALP,
Collagen I and RUNX2 in osteoblastic induced by TCP wear
particles (X £s,n = 3)

i MRNA X &k &
HA)  pl(ug'mL )

ALP Collagen | RUNX2
pagict 1.00£0.09 1.00£0.08  1.00%0.07
eit] 0.42+0.03" 0.63+0.04™ 0.55+0.05
PPI 30 0.67+0.07% 0.7240.06 0.78+0.04*

100 0.84+0.06" 0.79+0.07% 0.91+0.03*

HXHEALLEES: "P<<0.01; HEUHALLE:: #P<0.05 #P<0.01
P < 0.01 vs control group; P < 0.05 #P < 0.01 vs model group

il PPI 30 pg/mL

R LR, PPl S AR 40 FIA B A1 mRNA
AKEL ISR R N (P<<0.05. 0.01), H
Hi PPI 100 pg/mL #ifil TCP B 550k 175 5 14 e 41
R ThReAR 4 1 FH B 5
3.6 PPl X TCP EHiFhiif SRR & 41 B EHY
AL

X IR A, AT Al 4 P AR O B
1 Atg5 fl LC-3 R IA/KF K LC-311/LC-3I & &4 i,
1M p62 & [AFRIE KR (P<0.01, B 9.
LB UL, PPl AR 4+ Atg5. LC-3 K&
LC-311/LC-3I 7K~ 2 [EAIK, p62 Kb /KT B E THE
(P<<0.05. 0.01),

#H#

*k

Y A 8
PPI 100 pg/mL

PR MR 30 100
PPI/(ug/mL)

[E 8 PPIXt TCP EiFHIF S LTSN (X £s,n=3)
Fig. 8 Effect of PPl on mineralized nodules formation caused by TCP wear particles in osteoblasts (X £s, n = 3)
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Fig. 9 Effect of PPI on activation of autophagy caused by TCP wear particles in osteoblasts (X s, n = 3)
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