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Abstract

Objective: To investigate the performance of combine collagen gen and ceramic bovine bone for
human periodontal ligament stem cells. Methods: Human periodontal ligament stem cells were
cultured in vitro. The subsequent cell passaging was conducted in conditioned medium containing
dexamethasone, beta-sodium glycerophosphate and ascorbid acid. Then the human periodontal
ligament stem cells were divided into two groups: one was cultured in BBC and the other was cul-
tured in LCM. Attachment was observed by SEM and proliferation was evaluated by cell counting,
ALP was measured in vitro histochemical method, and differentiation was observed by HE stain
after transplant into nude mice. Results: BBC improved the proliferation and differentiation of
cells cultured in vitro, showing no difference in attachment between two groups. Conclusion: BBC
can improve the proliferation and differentiation of human periodontal stem cells.
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HE: EEFANT RET41/ (periodontal ligament stem cells, PDLSCs), WEARFERMEMHT L
TR T ARINEFRNT RIRT 4008, A5 RIEBRIB S, LR H, M ZE &N (ceramic bovine
bone, CBB), %} 8 4H#F 2 % T R iE (lyophilization collagen membrane, LCM), § {L¥RELERE T2 w
J5, BEAGEHRENRETE, EFR6ABUM . AR BEWERS RS FRE L, 40 T SoR 82 40 e
PR E RS BRI, UL RN R X 48 B 557 )5 PDLSCs B M BEFR B (ALP) . 4%
HEWEAEINEFR LG THRNE, ERaow, HdRENETFRHELERE. £R: JFEHETTR
PDLSCs5CBBHIAM, fAEKESE, KARBBCERA, AN&HT, CBBARRTRAB-FERE
EREH, LOMARERT AHR. Gik: BHINEFREZSET, CBBRARITFFESEM, RFHHR
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SR, RS AL T A ) B AR, S R R PR S R ), 0 SO 4R AT B A B
HERA A, RS BN AR LR ARELIE R, A e i IE 5 TR A JF BT 401k, TR
RS S S5 — RAUVE AN 1]. AUMANEE I 52 2 D 4% (0 142 I 5F A B 6 T PO e S IR 5 S8 2 AR R
B T A A A BB . o A SV AR AR 2 T W S, TR UIE A 1 S 2
I () B 2 P — ELALSU PR A TR SO R B A 2 —, AL S0 7 52 4 R B 2 ok 58 B P-4
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2. MRlFNEE
2.1. EERFIFNES

DMEM }: 72 A RS IU(BPE). fiZF1f1i&(Sigma A Fl, £E), 58 255 (Olympus A,
HA), 8-HimBiiRY(Sigma AF, EE), I KIREE. REAB(Gibeco AF, EE), HiFIIESGMNT
BRZ[BPAREAERAT]), CO, M fi(Heracus A, fEE), misfLE B OHL(Kubota2100 Ar], HA),
2.2, 3k
2.2.1. HARE

FEARELE 2012 4F 10 A~11 AT REZGEHBER D EFR, R IERHETT 75 ZEHR 5 18 e 1 5 5 —
AEF(EEFER 11~14 ¥, ERHERR). IEHAN R TG KRG .

2.2.2. FRRMAIET, 75ERCHEK (2]
SRR AE S 10% ST DMEM 5539, B0 1 5 57 RIS AR SR 5 . AR TAE & W& 3T


mailto:changxm307@163.com

AN TR A 25 A ) 28 o JE 240 A< A S A R 52

(1) PBS EMRAREF i [ Z e, MRS TT 78508 B F B0 A R0 2R, & Xt PBS wk)a, A
0.25%J12 )5l 5 ml, B 5% COy, 95%MIRSE, 37 CREEMIAATIHEIL | h, BHAEBAN R —BO0E, &Ik
1k, 1000 rpm Z.0r 6 min; JEEE T UGBS O EITIAN 0.25% M EEF 5 ml, B 5% CO,v 95%I%E .
37CHF I 1 h, PR N =804, Z&IbEM, 1000 rpm 2.0 6 min; J5BSF 145 155 0
EHRHEEHIA 0.25%/KREEE 5 ml, B 5% CO,. 95%MHEE . 37 CEAE ik 1 h, Z&1k3i41k, 1000 rpm
Ble DL ERFRE LS ITEE S B DMEM (& 20% FBS)E &, fE5 20%M64- L35 i) DMEM 15773k th
B8, 3d e, FARY KR IRR fa, B AL g 4

2.2.3. PDLSCs &3 Bi&FR, F5ERSCH(2]

B BUE K A B A R AR B2 2 N 10/ml,  FIINEESR 1) 96 LIS IR A FL AN 0.15 ml,
450 0.1 ml BB P2 1 N, 40t 37°C. 5% CO, HFRMT IR, JPRNGEE 5 76 (5 8 BT
R, Phik & naniusl, MobnidIEAhm 0.1 ml 35 FR4E, FRfLR A 2 S LR IAR 1/3~1/2 i, FHVEAGE
Bz 48 fLIR. 24 FLIGFRI. 6 FLIRF I RRGFR, F I spgifkiFgIZ 107 5@ . HE Jeilg s
o 0 SRR AR B T S 2R s SR AL 22 G e CD146. STRO-1 FRIA % & T4l 4S 2]

2.24. [RECEFRIES
BN E B IR & SR, e, IEE, BT D iRz 800°C, 4k 3h G, AN
T AL 4% 1 o R ) O B A B B R /N ke, T 7, &

225 RIRBERER
A2 B FH A 8 R v T T DR D 2 2 K 2 T s 12 B 4L 43 TR s rho i), Oy E BN 1
RURIE, TCHE&M FEHL S x 5 mm® B, A LIREZE 4h &H.

2.2.6. ZHRA¥ER

HU 24 FLAMLES oA, BFLNCE R TRA I a3, TR, o 12 fLBCE W 3 47 (% BBC
Fi(1~2) mm, 28 =R EF BBC L, A 12 FLBON TS H] & 0 B S, B2 Rham i /it B2,
LM M Y FH A A% B8 77

2.2.7. A EN L MM E
s AR X e fl AR5 97 1 R, % 1 E AW, 30 g/L IR 8 K 2% DU A AL R L[] 5
oK, BEERSIRNREHe, T, Wi E P E s e,

22.8. SHRRRGEE FNIEEE
WAL AT VL 2 FISH 3 PY3 4L, PBS{SvE, KERARMEEANN, FH 0.25%RMH L, [fERiT2K
ARGEAT AT A, S AN R LR AN [ 5 7 10 40 0 3 S 0 S i 17 o 45 AL H9 A

2.2.9. ALP #&:30

BHE AW HERTR 1W, 2 W FHHL 3 By/4L, 0.25%EEHN L, B0, T8 R E 1 x 10Y/ml,
TN 96 LA, FE4L 100 ul, 37°C, 5% CO, W% & 24 h, PBS ¥ 3 X, fFLIIA 0.1% Triton X-100 50 ul,
4 1. BEALIMA ALP 44 100 ul, 37°C/5% CO, f#46 I & 30 43%f, SN 0.2 mol/L NaOH 50 ul H7 1k e .
B B G BE R AX 410 nm K& OD 18

2.2.10. FEHEMEESYUERABE
TP H AN SR AR IR — FUR ENZIHN 6 FIRSHENE BALB/c BN R (B2 27 ) 2 B SE 36 s ) P
RAOET s X ALK [F & CBB 5 LCM (35 U % LR KA AL T AR O IR & B R AR AR RO RR LR T
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T A N UDT R SR, AT 08, BIPEEC TR, 7 A A SO LA A4 RE R A f AT i 4 Fp. 4l
PR, BEREANRCLTUINIETT7, S8a Rk, W, MREEEAA R R R T RS SE4HRA
A 6 HARE, BN 4 MRAGEANSLE 3R REA B 2 R 2.

2.2.11. B B ARSI ER

AR5 8 FMAT, BT 40 gL ML RHFEEF 4°CHllE 24 h, FIR— FRWWE A5 4°CHES 3~9d,
WA, A, ) (4~5 um), HE 40t R0 P g, WA,
3. &R
3.1. MPARESENRLER

NEARF FEAM 2 h BPOGEE, 0 HIEEAK, SEEP R E 2 AR KERE, M,
HEB X2, T8N SN 2AR AL, A K FLA K, AT & MR R S 2 4R 4EFE AN A . 70 F% 43 55 ) PDLSCs
3.2. AR EAMERKRANEICHE

P B 0] B e E N 2 FLIRSE M, RIHRE(ILIE 1), T BUREB AN ZFLMARGERLIE 2),
PDLSCs 7E Pl Sz 28R40} UG B A KAl 7845, MR ER 7 A KAR T, AR KHERE, R 78 0 (LI 3, 4] 4),
TEIREE R A2, ISR FLEE R S B I F M S B A, 4l B ) o e Al T i, L) 45 i
SEIFE R WAL 3), TE R TS SR THI 40 A 78 20, P IA0{R H S e A L, L IR) A W) S (R B R 40
Wh, BN AR . (L 4). B S RIS BE T ARERR, BEARMIL. B3 1~2 d
i, dUEFE SAEHERT, TEEZHE, A2A%E, B BMFLEmEmLAEKN, §9% 8 d [yl
MR B2 EAK, bl Ess, 5 XIRA gAML U . 1T CBB & A i J5 it i 2H 40 ffd 5 B
BZT LCM 4, 4ot e bR i LCM HE2 (L 3. [ 4).
3.3. YAREAYIETEEETIE

AR TR R E T ERE, IR o nT R K [R] () 40 24365, AN E e i fh )G 2 W 1A 3
&%, 1w 2wh4ii CBB 43T LCM 21, 1f4ERh 72 /1N 2 Mo i B 0 ) A K (LA 5).

3.4. ALP N4 R

AN PDLSCs ALP Rk ¥ oNFAYE, 458 5, 2w A EmET 1w 4LP <0.05), LEFANIE &
I, CBB 4114 OD fHEF AN 6] 5 53 5T LCM 41(P < 0.05), Wi+ 1 AR,
3.5. BEMEANELER

PIZH S5 B L R UORR, (H CBB )5 1R AR B B8 A T oF B 2 5, 280 F R | I
SEMBOLE 6 B 7), KPR D BB LAY an (L1 8). LCM AU I K WAL -
4. Wig

FhFANHL, SCHEPPRLRI 20 B A K IR OR8240 U AR A TS SR A5 IR 2 A R T ERAR R T4
J, G B A AR B S S G M e A L b bR B A — 8 A A A, 2H U A A DA SR
IEH HAUR AN AS W /- I A B AN R S P i, dERpdlgRse, AR, JERRBER, 4iMiblA:
A7 25 18] XA 33 B 1 S 2R R AL T 400 i B o R G B ) 2 ), 4l B R R T S R P I & — e
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Figure 1. SEM observing showed that LCM was poprous
constructure 300 um

E 1. REBHMFLEH 13RS 300 um

Figure 2. SEM observing showed that CBB was porous
constructure 750 um

[#] 2. CBB KO FLE5H 750 um

Figure 3. SEM observing showed that PDLSC’s good
condition in CBB with gel 25 um

[£] 3. PDLSCs #£ CBB N4 I, H R RSB EE

IR 25 um
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Figure 4. SEM observing showed that PDLSC’s good condition in LCM 60 um
[ 4. PDLSCs ZERRIRAAEK, FAHEAE 60 um
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Figure 5. Counts of PDLSCs in two weeks in different scaffolds (107)
[ 5. PDLSCs AR} & & 155+ # A AL R (10)

Figure 6. Cementum matrix formation in vivo by cultured PDLSCs x100
El o BEVMELHEZSERET LARUA ST KARATLER, REH

CBB P&#E 5 BHIFERR) <100
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Figure 7. Cementum matrix formation in vivo by cultured PDLSCs
%200

E 7. BEYEEEREN CER@ SRR AT HER,
Zxta A CBB &2 iaBRIAZER) x200

Figure 8. No new matrix formation in control x200

E 8. RiFFhERER = B3 RATIHE LR =200

Table 1. Mean OD value of ALP in PDLSCs (x + s)
%% 1. PDLSCs #i1& ALP 15 OD &

AL FEA%L lw 2w
CBB 3 0.38 +0.037 0.82 +0.003
LCM 3 0.41+0.063 0.61+0.015

A2 RS M ELASIE, AR BT IR M. R RARIJE S, SAEA BIAIHLA ) 5 S e S BUF
MRATARAR A 2 J AL GRG0t A5 5 R AL 3R 8 A1 B0 8 Fa R A 2k 2 1 A A7 RO RIOA 5, 4 g LA
B R B BRI 2 —, SCAMPRLA R TR A SCHE AN 5, DU SRR o A e [ 2 i 4
AN EERHER, ALRWE T RIEIRAAE T CBB A LCM XA F 15120 i 3 5 AN 73 )
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SEERATRIN, fELL CBB NEUASARZAM N, MO BELER TR 2 W, 4l ALP & X0 a4
YHM T AW LRI, SIS IR WA, P4 Mt T X R, X AT RE 2 B T CBB R 1 2B
gitESe, HAHZCE, SEOK T, MM EAHSCIE, AHEE, SRR . BRI, Mg
A KARAS BT, AR B ARSCIE, {2 CBB HER/r iR %, XA CBB RIH R KA S ikss
FIFALF AR A TN A Ko F A R IR TG WL, F A5 2 B R F A o 44t i 2
W, BH S FURILE, R A AR . AL RN EAME CBB EE R & KA,
i, X SERek e R, CBB MR FHURE N 1.67, B NEESBELLE(3]-[5], KATLSE
BRI F2 B A S R T A 2R G0 () AR K AN 500 6]. HANDA [ 75505 28 7 i B4t i 55 32 R ol
MAREG FEARB LT, ASEERI, REREBRKAMEEES 7&K, XA 6 R
ST IR A 2 B T A M ) AR A B B 1) O 2 —,  VRA I A T A 1 FR R AR /N R 8 1 B AL
R AT, A 2 J T i A4 4 M Bt T3 B 9 1m) B B 4B M 73 A%, Pitaru S AR W H00E 5 B o b
FEASRERRKAEVIMK, ERNE AR B BB AR A EIRERERS] [9].
BSP 585 KA H VA OG, BA A IIE TE B CAERI[10] [11]. Rk, FEmEKA R CAP
H1BSP A AR B 5 20 B B AT AR A e AL TE RS R A, I 1m0 ) i A B o3 A, O A T 2 A AE
PRI AT T I I LRSS 215 S CAP Ml BSP UL,  oh iy s 8 1 B 4 i 24k B AT B i 4
H.

AR SIS FRAT A IR 2], 43 B9 00 A R T 20 P B R 4 R0 1l i AR M ) R AR AR, B Tl B
BB A M 2 A R R 5 3 A2 R FH 2 A B R B RE R 404 T, AN BN E CBB Al LCM i Fl =2 42 1,
BRI 7o b A IR 2R, RIESCAE E AR A T, A1 s AR S SR EERR A, K4
B R RS, XN T A M BURG B, ORAE A ) SR B R . A B 5 R B TR A
AT, BREGERE, WEROK, XA ENE 1M, JUH CBB 4, AT WA AR R RR, R
B, WFRMP AR C REBURIEFIE R LA p — H B R v SR 4G ML HhZERIA AN
ReAR E R AR B A AR, I, 38 BT TR B PR M A i B B AR, R IR S
S R IR ALP) Y& M A T

M LCM HRMAMEESE, EAZMEI NS BT AE. FREES&4 T, BERER, CBB
I A 20 MRS 5 22 LCM A5 2 Wik fm i, ALP W XA, ZRAqityE s, iR
F AT ARG . A 5 SR R T A A B A G

PRI AL SR SR IR RN H UM A28 R, CBB AR I e 28 A B R &
PRZERE, T LCM ZH R B ok WS R, HEMI BRI, AT BE2 LCM FRffEc R, R5F PDLSCs 2 /i1 73 WA 1k,
SCHEAT R R AR, AR 22 T AR B SCEE YD, RRRANE T AT EL. R R e — AN R B AR R,
X REMRAEZHREMIEREEA. AKE 7. B, EH4EEAES 2 R 7/
LRI 12] AR TFINEE 7 TR SRR L0 40 B S TE AN I H 2R K52 . CBB e & i S5 48 Jise 5
TARBALMTE R, &7 FHS AT RS20k

E&WE

FRIET B R MU R TR H (05 H 45 2011108102028), 87T T RHE BRI H (91 B
%5 2012C3103032).
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