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Abstract: How to effectively treat periodontitis and achieve regeneration of damaged periodontal tissue has always been a
challenging problem in the treatment of periodontal diseases, and mineralization is one of the key factors in the normal
periodontal development and function. The aim of this study was to investigate the effects of Li,Ca,Si,O; bioceramics on
proliferation and mineralization of human periodontal ligament fibroblasts (HPLFs) and possibility of its application in
periodontal tissue regeneration. Li,Ca,Si,O7 ceramic powder was synthesized by Sol-Gel method. It was found that Li,Ca,Si,0O
powder had good ability of hydroxyapatite mineralization by immersing in simulated body fluid. The in vitro biological results
showed that Li,Ca,;Si,0O7 powder extract could significantly promote proliferation of HPLFs in the concentration range of
3.125~25 mg/mL, and at low concentration (6.25 mg/mL), could significantly induce mineralization of HPLFs cells (p<0.05). All
these experimental results reveal that the new Li,Ca,Si,O; powder can promote proliferation and mineralization of HPLFs, and it

may be a promising bioactive material for periodontal tissue regeneration.
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B0 10 min, Y BB BIEWZ 0.22 um —k
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3.125 mg/mL. 7 LI/ R 4F 4 40 M 35 77 A o s
R . R H R A 55 5 - R O B 1 (Y (ICP-AES,
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Fig. 2 XRD patterns of Li,Ca,Si,0; powders soaked in SBF
for different periods
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XRD pattern (A), SEM morphology (B) and particle size distribution (C) of Li,Ca,Si,0; powders
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Fig. 3 SEM images of Li,Ca,Si,0; powders soaked in SBF for different periods
(A)0d;(B)1d;(C)3d;(D)7d; (E) 14 d; (F) 14 d (enlarge image)
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Fig. 4 TIons concentrations of Li,Ca,Si,O; powders immersed
in SBF for different periods
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BRI Si B FAEE SiJ2 N HA SR80 RAZ AL 4,
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DURL, (SRR Li & 73 g AE, g2
Li BFHWRAGREE. WRILE 3 KA, JLFE
FREHOE BRI TA20E, U HA S IE
R, X5 A XRD 43 #r Fl SEM P 45 51— 5.
2.3 Li,CaSi,O; MH&ZIREXT HPLFs 1E%E
22

It ¥ HPLFs 4 5l #5 3% T A R WK B 1)
Li,Ca,Si,O7 By iz $2 3, W 53R $2 ¥4 HPLFs 3§
FAMIEEM . 4t MTT E5ESEE6, 525 Axt @A,
3.125. 6.25. 12.5 LI K 25 mg/mL ¥RiR M1 fg
£ #f HPLFs %54 (p<0.05); 1 100 mg/mL LL }%
200 mg/mL = ¥R FE (1 B A4 = 4 V00 2 5 3 A0 A
HPLFs M358 (K 5). X 5AFIR R AR S 1
A TR VIR

Concentration / (mg'mL™")

K5 LiyCaySi,O; ¥y ¥ 42315 5 HPLFs 41 i 3 5
Fig. 5 Proliferation of HPLFs induced by Li,Ca,;Si,0;
powders extract (* p<0.05, ** p<0.01, *** p<0.001)
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FMETFIRE . ANRFB T LLE B R R TR R
(200 mg/mL)+ Ca. P FFREFMR T HZHARERE, X
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SE. XFPILR S AT RE (Y 2 iR IR #h B (n
Ca,Mg,Si,07 « Ca;Mg,Sis0O1 «~  CaMgSirOg
Sr,MgSi;07+ Srs(PO4),Si04 £5) LL K A= W 3% 55 (tn
4585, 58S T A (IR B VRIR 1 S5 45 A RIFE 1Y
1026301 2B IE (200 mg/mL)H Liv Si &S
T RERBHFEREMHIT . Li,CaySi,O; # 7L 1S
FWH RBRORRA R PR 1 1 b E R
FEBIRER, T2 Li B FIRE R TRES FIRE . 1Xn]
At 5 LiyCa,Si,07 M iR 45 M %, LixCa,ySir07 & T
AN AR, B LiO, 1 SiO, P TH /il i f 4t = 4 bz
Li-O f{4#K:(0.213 nm) KT Si—O HI8K:(0.163 nm)P'l,
Zhang 25U FG TR, BEEIR Eh 45 H Y
MR Li-O 58/ Si-O 8, Kk Li #FLb
Si B A SR R o 25 A I i B AT 4
O B % 520K 200 mg/mL ) LipCa,Si,O; #3412 HE
B 100, 50, 25, 12.5, 6.25, 3.125 mg/mL K,
Liv Si & FIRERAT NP, Ca. P EFIREBT A
HIEEFRW L, X TIRIKREM IR IR, B2 12
Li. Si &7 M1EH.

Tablel lon concentrations of Li,Ca,Si,O; powders extracts
. . 0 Powder extract concentrations /(mg~mL’1)
Ionic concentration/(mg-L™)
Control 3.125 6.25 12.5 25 50 100 200
Li 0 13.45 27.31 53.42 114.31 225.79 440.40 864.14
Ca 69.46 68.61 68.91 65.46 60.36 56.82 46.04 23.16
Si 1.19 13.62 26.16 51.57 102.70 205.01 416.02 840.13
P 28.37 27.48 26.44 25.28 22.19 19.66 13.94 0.71
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Kl 6  LiyCaySi,O7 ¥i A2 42 15 5 HPLFs 40 Ml i 42 Je (0 il fy
Fig. 6 Cytoskeleton staining of HPLFs induced by Li,Ca,Si,0; powders extract
(A-C) Blank control; (D-F) 6.25 mg/mL; (G-I) 50 mg/mL; Blue: Nucleus; Red: Cytoskeleton
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AT H(p<0.05) . (RIKFER Li,CaySi,0; #1415 12
(6.25 mg/mL)i%E S AT g BE 2 Taik
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FRALIEE E—AN GRS, AR R
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(1028 A 2 AR AR M R RZ A DU e RGP
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VR, 5 LipCarSiOq AW Be (KA 3 PERE 7T 759

Mineralization (100% of control)
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Bl 7 LiyCa,Si O, ¥ 412 #2817 5 HPLFs 41 ot 5 40 e (o ]
Fig. 7 Alizarin red staining of HPLFs induced by Li,Ca,Si,0; powders extract
(A) Blank control; (B) 6.25 mg/mL; (C) 50 mg/mL; (D) Mineralization. *: p<0.05; ***: p<0.001
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Y 2R A R ) — oA IS R AR T AR .
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