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GRE] By S b2l #1552 35 (chemically defined medium, CDM) X} 5 F 3k 41 /it (dental papilla cells,
DPCs) Wil oAb i Re S R 9 8 RS FAE e . F33k 4385 KBl DPCs, #8537 3R IR 43 1% 5 55 9% 3 (conventional
medium, CM) 41 FICDM4, 435I 7ECMAH BICDMH 5 3%, TG P4 DPCsAN IR mbRic , 358 . T8 . LB/ Lig g s
SDA R B A Y, CMAICDM B2 DPCs43ll B A e IR R M A BBt X 3 P, IVl B 4 DPCs e 2F J - it i Ay -
HBERT) . R TECMAICDMAL Y, DPCs4i g ¥y rm ALY At Ml 2 AR 1T S CMARLL, CDMTT{2#EDPCsIE5H | Sl
TE RS LT (P<0.05) ; & HEPCR it /R CDMZA DPCs Ji B AR S FE K Runx2 . AlpFOpn 193 (P<0.05) ; BB #R A (alkaline
phosphatase, ALP) 4t {1 i /8 CDMAIDPCsAI i ALPIG M FCMAL(P<0.05) ; 41 2 i -5 S5 , i R 4 4e {0 i /)RCDMZH,
DPCs#i it il B 5316 RE J1 18 FCMZL(P<0.05) o 26K BRUIAR N 2 Al B A 8 oy, BoAE CDMZLDPCs At U8 )% 5 , HEYL (1 [ 7R
B DX IR T PR LT A, TTCMALHT A H 3D, B AR A A, microCTHH E 1t 4347 b 7R COMALH R F 4344
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[ Abstract] Obejective To investigate the role of a novel chemically defined medium (CDM) in the regulation
of dental papilla cells (DPCs) functional phenotype in vitro and periodontal bone regeneration in vivo. Methods DPCs
were isolated and cultured in conventional medium (CM) or CDM. The surface makers, and the proliferation, migration
and osteogenic differentiation abilities of DPCs were evaluated. In vivo, the DPCs that mixed with collagen gel were
implanted into the model rats in the defect of periodontal to repair the periodontal tissue. Regeneration of the tissues was
examined by microcomputed tomography and histological observation. Results DPCs in the CM group and CDM
group showed similar surface markers. Compared to the CM group, the CDM significantly enhanced the proliferation,
colony-forming efficiency and migration of DPCs in vitro. In addition, real time PCR showed that the expression levels of
osteogenesis-related genes, Runx2, Alp and Opn. were significantly enhanced in DPCs in the CDM group. DPCs cells
treated with CDM also exhibited higher alkaline phosphatase activity and stronger ability of formation of mineralized
nodules in vitro. In vivo, DPCs from CDM group significantly enhanced the periodontal bone regeneration and the
reconstruction of periodontal bone tissues in rat periodontal defect model. Conclusion CDM is a suitable medium to
culture DPCs for periodontal bone regeneration. This research provided a substitute for basic research and set the stage
for future clinical application of stem cell transplantation.
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1.1 #8

L11 %shdh 20 HF A= SD R UM H 8 Jif i I 1
SDK Bl A ARA A R A PR AR . AR E E it
VU R 2= B e 32 A S I B A 0P 0 58, SEgmid /2
TG TR [ 52 56 0 W e A2 B R A 46 9 (GB/T 35 892
2018) My JFN 52K

112 EZXANAME AT . a-MEMB; IR
3G 300 A 25 E Gibeo A Rl T B SR . 0 AR 17
HHERRIEOW, R OH F EIRR . RS R
BRAE T Hmale R B RAEAE KK (insulin-like growth
factor-1, IGF-1) . W{ZF 44 i A= < H+ (fibroblast growth
factor, FGF) . K f £ K H - (epidermal growth factor,
EGF) . 4E/E R C., Y-27 632514 H 3 [ Sigma /A 7; Jii =Pt
1KCD31, CD45, CD24, CD29Ily 4 5 [EBD /A w5 4 g3
B TE MR CCK-81X 7 &% H H A Dojindo /A Hl; 45 #h 5%
Yt | PR LY I [ TR ILIRA N F Y P e

X YHESE [ -2 (sex-determining region of Y chromosome-
box 2, Sox-2)FLIAM [ 3 E Abcam/A\ 5] /\RARSE &4 5
[5-F-4(octamer-binding transcription factor 4, Oct-4) A
W A b AR T AW B PE SRR 1 (alkaline phosphatase,
ALP) Je a3 & @b Hosbestnbng s B HigE =
KONl BEIREER I B H ZXNitta Gelatin/ &) ; Transwell/]s
% H 32 [E Corning/s F]; RNAiso Plus RNA$RBUR I &
Wik SRR & B H ARTaKaRaZs 7 00 8 55 | 188
WA HOLHERE MW A HAOlympus /A wl;
SYBRYLEL, bR S — A ALk 35 524 W H 92 € Thermo
35 EcoSE I PCRA S H 22 [ IluminaZy w5 Ji 24
1% [ £ E Beckman/A 7l ; pCT80 microCT R 4L A Hi 1
Scanco Medical/AFl .
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1.2.1 DPCst93FRAMSE  (ERE MR MG T, 5
BT WO B A= SD IR BT AU ER — B A 1 A 2Lk 2N, Tl
THAIEARTS DPCs, K520 B 43 A 22 P 5 2
R, 55533 (conventional medium, CM) & a-MEM
10%fi 4R IMiLiE . 100 U/mLE % R M100 mg/mLEER 5 1k
2Ny B i%%%(chemically defined medium, CDM) iy
a-MEMIEFREE B BIRER . B R FBRE N B,
IGF-1, FGFMIEGFAL L. f7 A UM R & 2 80% M, KL
BRI K95 BUE3RAIDPCsH TR 4k, ik
AR % E DPCs R IR ICAICD31, CD45, CD24FICD29,
122 DPCs@fe3gsien CMAMCDMA T
DPCs/3i LA2x10° 4 i/ FLIY %25 FE 4 Fh 2= 96 LR . 7EHE SR
BIEE1, 2, 3. 4, 5K, FFLINCCK-8iX 710 uL, 37 CHFE
2 b/, AT BRI A2 A FLAE450 nmAb B IROGREH
1.2.3 DPCs#mfu &% i %% (CFU) CMZFICDM
P A DPCs 3 AT x 10 4/ FL A9 3 BEHEAT 210 cm BT
RRERFRILT . MIEAERE 37 dZ )5, SRR ECh
4%Z B[, 1%25 S 5 gL (OB g (5, JFAE(R) 10
BE T WEE, 50 A R T AL

124 SR AL EAAMDPCsm i OctdfrSox2 ik 5L
5 LR K oA T i3 2 2% R SCER™ . CMZH FICDMA
T DPCs 3 22 R FR 73 B K 4% 2 58 T E ] 5E 30 min,
0.1% Tritonx-1004L 10 min, 0.5% I 7 1 8 11 (BSA) &
130 min/&, 5—4T(Oct4MBER L : 200, Sox2ffi Bk iZ
1 :200)7E4 C T E LK, PBSEEVE /G I & AHR — 9L,
DL IR AR A T TS

1.2.5 DPCs@mftit #5535  4NHE AL SL 50 K F Transwell
LR 18 pumFLAR Y BEH AT AT . 100 uL DPCsE K LA
1.5 10° 20 J}0 /LAY 438 B A = Transwell %, T N4
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1.2.6 DPCs#I R FoaiFSE CMAMCDMATH
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A 2 80% AT, K AR FATECH 192 10% )16 4 1f
7% 10 mmol/L - H M AREN . 10™° mol/LHBZEKH | 50 pg/mL
YA Z CHIL0 nmol/LAEAE R DB R IR 5 . 7EAL
HiFE S WG FEs dJR, 8 i ALP Y (3K 57 &R I 41 i
ALPTRPE; TE 0B B RS SR 48 Ja , RATE R LG
GRS IR, B B R R . RO
PR 20 L 22 PBSTEE SR/, 1A 100 mmol/ LA AL 17N ki L nt i

TR, P50 o BRI TP W S 45 496 R 41, JF 100 uL
PR 2 96FLAR, 7E562 nmO' il T~ i ik A 5 25FL Ik
JEHE (A, 2& s/ 4 fb 4557 T R

1.2.7 S0 E EFPCREMDPCsAF A B Alp. Runx2F=
Opnty &3k WRTHTIE, PIARIE Y DPCsTE R B 75 3 4%
FRILP AR FRL 4L 2 A3 AR S RNA L fili
RNA#BUR ) & R UM RNA, Wi ik 0 & % h
cDNA. SZHfPCRill i SYBRYLKI FIEco S PCR R 4 5¢
A, SN S5 95 CIEE 2 min, 95 °C 5 s, 60 °C 30 si#kfT
40MEER . LAB-actin iy N2, SR FH27 0k 5 1t 4 BT 45 Ak
HFRIAIKF-. PCREIWIHAE TAEY AR () BTG
RE-ILY 27

*®1 EEPCRS|¥F

Table 1 Primer sequence used for real-time PCR analysis

Gene Forward (5' to 3') Reverse (5’ to 3') Product length/bp
Alp CGTTGACTGTGGTTACTGCTGA CTTCTTGTCCGTGTCGCTCAC 113
Runx2 TCATTTGCACTGGGTCACAT TCTCAGCCATGTTTGTGCTC 142
Opn AAGCGTGGAAACACACAGC CTTTGGAACTCGCCTGACTG 161
B-actin ACGGTCAGGTCATCACTATCG GGCATAGAGGTCTTTACGGATG 155

Alp: Alkaline phosphatase; Runx2: Runt-related transcription factor 2; Opn: Osteopontin.
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1.3.1 DPCsEAAG T B AFARBEAE 9 HSRIRHENE
SDA BB A 340 25 FIXT R4, CM4, CDM4, &4
3HRR . KR I 5 1% B He 2 HEA T R , 1R
SCHR 25 R B J) B SR sh Al ¥, e 254 T, 1)
FER IR, i NAE, BRI, TR —
SF ARSI )T AR 2 (R ) 2 R Sk A5, R AR
294 mm ., WEZ1 mmyFEAIE . CMZ4 S CDMZ
A DPCs 2t i 15 15 1t 1 I S K BT 5 5, 43 S B A e 45
A DX IR, 7 25 1 X B2 e R S A S K B G A
TET- ARG 88, it A 3 ¥ 48 BRI 4 Ak 8 J - AR U A1 A
A%, Z R J5 TR 2L50 8

1.3.2 Micro CTH#7 T aE R A ZmicroCT(pCT80,
Scancoa wl, S ) FH 5 HEA T2 40T, microCTH X
SERY P HEER 15 pm (70 KV, 200 pA, 300 ms). )52
SR A oy AT T AR B X R R 8 (bone
volume/tissue volume, BV/TV ) FEA B B4 X 388 1Y H- A= 15
HIEN

133 ARFIRE KR FOERAERB 4% Z
BRI [ 224 h, 10%EDTAR R IE 64, A1 k0 10 5
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14 Fit=EFHE
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P & LA] D0, 5 4L D P Cs 3 ok i £F 4t 40 M B 25 .
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1 (F12C, FHPER IR A S E T, W a7O0 R AIE) .
Transwell 325 i 7R 7ECDM A, DPCsiE#2 HE 11 B i 3 5im
(P<0.05)(¥2D),
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Fig 1 Morphology and surface marker of rat dental papilla cells (DPCs)

A: Cell morphology of DPCs in the CM and CDM groups (x400); B: Surface markers of DPCs detected by flow cytometry.
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Fig 2 Characterization of DPCs

A: Growth curve of DPCs (n=5); B: Crystal violet staining and quantitative analysis of colony-forming unit of DPCs (CFU) (#=3); C: Immunofluorescence staining of

Oct4 and Sox2 in DPCs; D: Cell migration assay and quantitative analysis (x100, n=3). *P<0.05, vs. CM.
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Fig 3 Comparison of osteogenic differentiation capability of DPCs cultured in CM and CDM

A: Relative expression of Runx2, Alp and Opn of DPCs cultured in CM and CDM (n=3); B: The ALP staining of DPCs cultured in CM and CDM; C: Alizarin Red S

staining and quantitative analysis of mineralized bone nodules (x100, n=3). *P<0.05, vs. CM.
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Fig 4 Regeneration of periodontal bone defect by transplantation of DPCs

A: MicroCT analysis the regeneration of periodontal bone defect; B: HE staining showed the new formed bone tissue in bone defect area (x40).
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