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Effect of serum starvation and culture to confluence on cell cycle synchronization and mineralization of human
dental pulp cells PENG Wei-wei, DAl Zhao-wei, CAO Ying, HAN Jun-li, ZHU Ya—qin.  (Department of General
Dentistry, Shanghai Ninth People’s Hospital, College of Stomatology, Shanghai Jiao Tong University School of Medicine;
National Clinical Research Center for Oral Diseases; Shanghai Key Laboratory of Stomatology and Shanghai Research
Institute of Stomatology. Shanghai 200011, China)

[Abstract] PURPOSE: To compare the effect of serum starvation and culture to confluence on cell cycle synchronization
and mineralization of human dental pulp cells (hDPCs). METHODS: HDPCs were cultured to 80% and 100% confluence
respectively, and then cultured for 24, 48 and 72 hours by culture medium containing 0.5% fetal bovine serum (FBS). Cell
cycle of hDPCs were identified by flow cytometry. Then hDPCs cultured by serum starvation for 48h after culturing to
100% confluence were used as the experimental group, and hDPCs cultured to 80% confluence were used as the control
group. The expression of alkaline phosphatase(ALP), collagen type I (COL-1) and osteocalcin(OCN) was detected at gene
level; activity of ALPase was detected at protein level. SPSS 13.0 software was used for statistical analysis. RESULTS:
When hDPCs were cultured by serum starvation for 48h after culturing to 100% confluence, cells at GO/G1 stage were
more than culture to 100% confluence and serum starvation group (P<0.05). At the genetic level, the expression of COL-
I and OC in the experimental group was not statistically different from that of the control group, but can promote the
expression of ALP (P <0.05), and stimulate the secretion of hDPCs al protein level at the same time (P <0.05).
CONCLUSIONS: Culture to confluence combined serum slarvation can synchronize more hDPCs at GO/G1 stage and
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promote mineralization of hDPCs.

[Key words] Dental pup cell; Serum starvation; Culture to confluence; Cell cycle

Shanghai J Stomatol,2019,28(1):1-5.

ANAREAML R T HA 250 0igag, A4 2IENIk
BB 2R b el Y2k
TFIHATEE T, DOREE A SR A Y1447 R ek
A DL REH A E N R A, P AR AR N S
TREN A BERELE M AL S B & i R el A e A
PEAL T SEEGARYECS | AR BT Ry U] S ) S0 4G
W, REBELE BRSSO 4 i 19 ) 25
b IRBE— S S A5 | LLAr B A SR 2 02
LA 22 AT A (A M FRTL A

Ry 22 M%) 240 0 W) 20 ) O AR TR YL
B RhE BRI 2P E AR HET XA S
2 e F B [R5 AR Y SR R 2 XIHEAFIIfY
WS 2B N s i 3 L i s YL 48 b, BEAS 3
R B A S I [P AR SR AR SRl 3 LR
2 R E R FRE LOEERS TER A Rl 20 B ) 1 [+
ACARRCR (RIS A ] 3 1) 20 A FS 2 BE 4 i
RIS TE, BAET R A AU RS A
YRR IRC AR s S SRR A Py s PR
W ST PR AL S0 LA

1 HREHEE

1.1 E2GGH]

CO, TR AN 41 % FR4H (Heraeus , 5[ ) ; M1
TAEG (IRE RN 2R 2 SHARARA T ) ; Ax
ioshop 2 Plus FE52 BT (Zelss, T2 ), MM 7 %
HIRIE 3 3% - (Thermanox Coverslip, NUNC, 3 [ ),
R F7R (Greiner, 78 ) ; DMEM £5553E AR
F[—F%(O.ZS%Trypsin—EDTA) SRR (Gibeo, FEH)
T8 X MEEREZE (Penicillin-Streptomycin , Gibeo , 3¢
ESBF ?}lﬁbﬁéﬂiﬂ@@z((ﬂympus ,H A,

1.2 ik

1.2 dfEEE R AI L BIESOH R R B
FRHJE 5 JL N R B B 18 B 22 51 S b ME[HK DL (2017)
226], T EACHE KAz PR 2 e b E A L RBE e 1
FEANBH TSI 18~28 2 5 = I 2F al [N IF Wi 5
PRIERAIE HAE | ARG R 5 R R0 [ & ) L
BERHMEH (2017)109], {8 FITC T o 2 i 48 8 WD 42
BE WOR-2F B BRI R — ) BT R S R R
R B, BT R 173 AbRZHE, SrEDE

FHEFRERZE MR (PBS) HHIZ I, SR FH it R 4 2 ey
IRANEFRIFAR T BEANMG AR e 3 R
LR, FRAMLR 2] 809, RIS T ARG SR, F2h
3RES 518 hDPCs HTFEEH,

1.2.2 i 4n M SR I 40 i B 8 % hDPCs LA
2.5x10* ALY B EE AN T 6 FLAR L, ALKE
TR 2 mL, B3R A 80%8K 100%m & IG5 , 725 ks ¢
W, PBS Mk 2 I, AT 0.5%FBS i) DMEM %557
WARSERG SR, K HRAE IR 3 80% i ) hDPCs ; IfLiF
DLk . iK% 80%Fl & 5 A 0.5%FBS i) DMEM
REFRW, o A5 24 48 T 72 b BB R R4 . 1A )
100%Fl & ; 100% Rl & B R+ MIE VLR (FFRIR &
). iA %3] 100%fE 5 )5 , A 0.5%FBS ) DMEM X%
FEW, AR 24 48 e 72 h, BRI 3 NERAL,
VR L A0 22 R A B AR R T 5 miL B0
o, M PBS IR UETR 3 WK B 1 IR FE LI, A
28 4°CTHIR 1Y 70% CBEE 5 H . L HLRTIN AR
B0 F[EE R, TR 1Y PBS FRIRVETS , T3 %
H1x10° N4 /mL, AEAIMEI T 5% iL
P BE (propidium, P1) ,4°CHFE 30 min Jii, L ALK I
A SR

1.2.3 SEHYE & PCR AU GRMERE RS (ALPase) B
PR (OCN) A1 T BB (COL- T ) MRiA  HEH
100% il & 55 72 S UER 48 h BT BEYIMIFE Ry 52 56
2, 80% & 15 TR A A ML X B4R, AT ALP 2
FEESY ialll G DO A GRS N AR R AWNZ S i
M 0.25%B5 8 IR LSS, TR 50 4 i 5
T, AN T 2 2% 10° 40 f/mL, $EFP = 6 fL
Morb, BAREFRILTIN 1 mL 400, BN 1 mL
SERRGFRAL THFA TGS, AR 3 M EAL, X
FELZH S 0 2 %) 240 3 2oF TRIzol — 25 ¥ 42 BUS
RNA RPN AT RNA W B0 5E RNA 78 F6 Ak
F Y P IR R G SRR & U RO AR
N, AT SR Takara 23 Al SYBR Green
PCR kit #£17 ALP OCN .COL- | S50 fbAH I A 1)
SCEF DO | PCR RN, RSN S ENA
GAPDH RN E TR R 27220 (iR 713
%%[1310

1.2.4 ALPEEEKIM b T X5 K 5 3



i EESE 201942 0] Hos A1
Shanghai Journal of Stomatology Vol.28 No.1 February, 2019 -3

RNTBEARE 0.25%/BEE HBFHEILG  RATIRST )
PAZH MBI, TR A 2 210 M /mL, P
224 fLtRP, AL | mL, BB 3 AN EAL, BREEA
R SR AT L IEW, PBS 15206 3 IR, K S min,
Beha 1 R BHLIMAZY# 300 wl,37°CFH
4~6 h J5Z%% 30 min, B 100 wL _IEBEEA 96 fL
We, AFLFNA 100 WL Y HHZRAE 4k ),
37°CH% & 30 min,0.2 N NaOH 50 wL £ 1k &0,
405 nm PERANMEWSEEE (A YVE, 550k BCA EE
BB FE AL ALP T PHE=21L A {5/
FLE A B AL 3 R BUAME,
1.3 Giitaba

K SPSS13.0 B4 5% Xof HE £ Ko 4% 52 56 2 1Y)
GO/G1 B LA e ALP P &5 R T IR Ty
ZEHT, P<0.05 2557 HA 351

2 #£R

2.1 Jildn A P R

W= 1 PR, MEYUR 24 h 58 Go/G1 Wi
Lo X BRZAIS (BT i 25 5% IV YLK 48 h 100%
B MEA A GO/GT TGN . 3 w5 1 BRI,
THIUE 72 h 5109 GO/G1 HI4H A & 25 (KT X R4
BAHYUR 24 h 5 100% G H I EE 25, Mk
HAYVR 48 h K 72 h B9 GO/G1 W4T = T 100%
MG A, A ES 48 h 5 72 h LR
FEFt,
2.2 SLHIOLRE T PCR 4558

S F R 8 R A3 R R A K%
R 1, S SER (100% /A R 2 MTE T 48 h JF)
AYFERIZRAIKF AT A, SR N, SXRHIRZ A
L, SEE4H hDPCs A7 fBAHOCE COL- 1 \OCN By
INTC I P25 (P>0.05) , fH ALP R INIG /N 11 £%
(P<0.05,1€1 1) .
2.3 ALP YE w4 R

F1 FEAFNMEEEEDH (7+s)
Table 1 Cell cycle analysis of different groups (x+s)

157 Pyt
e =
% 101
<
Z
E
5.
k=Y
juang
=
O_

ALP OCN COL

B 1 #xyhEREFRIZL(P<0.05)

Figure 1 Expression of mineralization genes ("P<0.05)
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