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HE . B K35 o MmaEEa (PRE) sSEATH T8 sh . o B aies i 5 e % v B
Tk AATHAL P 5 8 B AT#F 2902 (hDPSCs ), hDPSCs FiALA A 3 FRLL A 3040, CCKS S HaAsin] PRE
) hDPSCs % 0. 1. 3, 5 & 7 XA @@ i3 781 2L ; RT-PCR #0 PRE #1i% hDPSCs % 0. 3. 7 & 14 X i
L BEER B (ALP ) #9 mRINA FA I 5 R 20 JR U4 R PRF i hDPSCs 7 d J& 4n jeL e B = 9L, Western
blotting 44 & 1L 69 &~ BR R BR 09 R AR B2 & & K88 3 ( Cleaved Caspase—3 ). p38. p—p38 & @ &k, HR
EILAE 1 KRB0 feng g xRl baR,, 2/ RAFFEL (P>0.05), % 3. 5. 7 REFmea3ga & T
PR, £ A it FE (P <0.05); £H4R 5 3 KA ALP mRNA £ ik 5 s BabE:, 2 F Rgeit F &P >

0.05), % 74 14 X8 ALP mRNA R £ ¥ & T RE, ZF AL T FEL (P<0.05); aley AR A&
Cleaved Caspase—3 & @, p—p38 B & £k 5 TR, £2F A% FEL (P<0.05), FhEmingg

BT H A Cleaved Caspase—3 & & £ k34 Tk, p—p38 & & &k Lifl, p38 &G F A MMA LK £ F A% FFE
L (P>0.05), £ PRF 4Lk hDPSCs #9378, Lif ALP 49 mRINA &3k, #ph) 8 =, HAUH 58 p3s
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Effect of PRF on proliferation, apoptosis and alkaline phosphatase
activity of human dental pulp stem cells

Hai-dong Xiang, Song-bo Tian, Hui-zhen Chen
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Shijiazhuang, Hebei 050000, China)

Abstract: Objective To investigate the effect of PRF on proliferation, apoptosis and alkaline phosphatase
activity of human dental pulp stem cells. Methods Human dental pulp stem cells (hDPSCs) were isolated
from human dental pulp tissue, and were randomly divided into control group and experimental group. Cells in
experimental group were co-incubated with PRF for 7 days. Cell proliferation and apoptosis were detected by
CCKS assay and flow cytometry on day 0, 1, 3, 5 and 7, respectively. Expression of alkaline phosphatase, Cleaved
Caspase-3, p38 and p-p38 were measured by RT-PCR and Western blotting on day 0, 3, 7, 14. Results Cell
proliferation was enhanced significantly on day 3, 5 and 7 compared with control group (P < 0.01). Expression of
alkaline phosphatase were increased significantly on day 7 and 14 when compared with that in control group (P <
0.01). Cells apoptosis rate and expression of cleaved Caspase-3 were decreased while expression of p-p38 was

increased significantly compared with those in control group (P < 0.01). No significant difference in p38 protein was
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observed between the two groups (P > 0.05). Conclusion PRF promotes the proliferation and inhibits the

apoptosis of hDPSCs cells through mediation of p38 signaling pathway.
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FHE T4 ( dental pulp stem cells, DPSCs ) kA
THUEHUAR F REA L, JEHA Zm b re s B &
BRI, EREOLT . DPSCs A T RAR
&, MR B AR T RE RO IH A RUAR RS, 4o
B BB A A 2 245 05)5 . DPSCs W] 2 5 28
RIEE SHEH. Mk, DPSCs #iA N R A BE 4 A
F S A AT U BAR R T4l " BATE KR
TEMR A KA SN2 0 DPSCs M98 K A AL R 2. & 1l
INREFHERE T (platelet—rich fibrin, PRF ) J&H—1tH)
/IR AN B AR T i/ MRATT
KT A E R FEZRAERK T, X
TR R KRS UE L THRE Y RS, HRTC#L
AR A0 M g F9E . [ PRF X DPSCs f5% 0 K
HLAI AT RE . I, ABETE S ERDT PRE X DPSCs
HOBETE . A BT RsE I KL, DU B AR
Qe S NIE L]

1 ARSI

FEIRF T
DMEM }i 3R 3 BREE . a4 03 20 A 53¢
[ Gibeo 2], WHRRERZEMHAI (PBS), FHEH RN
EESE Sigma NFE), ZHEEWHE R (bicinchoninic acid,
BCA) & . A0t 40L& (cell counting Kit-8,
CCKS8 )., BEEEE I V (Annexin V) — 554 / ML TR ¢
( propidium iodide, PI) 8 T35 &3 H H E 3 = K
WA DTFERT, WA & P IR A R A = R
IKFHE 3 (cleaved cysteinyl aspartate specific proteinase
3, Cleaved Caspase—3 ), p38. p—p38 HL o [ P iA S
AL AP ZH I 1 S abeam 23 F], SR
SE I RATHE RN (RT-PCR) 3000 & 0% 4]
& H HZ TaKaRa 2 @], Trizol T4 H 3 [H Invitrogen
NFlo RT-PCR AL H 2 Applied Biosystems ST
CO, IR F 22 [ SIM AR, 5] 5 5B B
HZS Olympus A A, BEARL . LK BERE S 00T R 4¢
RN T BERE B UK A A 5€ [E Bio-Rad A ] .
1.2 ANZF8EFT4AE (hDPSCs ) I EIEFR
AR L BE B R 25 B B O AR R
(16 ~ 25 %) PHAEZE 3B, RIZIBA TS KOnATS
HER R BILN o -MEM 555 B h 5 5208 17, T %

1.1

PR B S BE4H 40, 1 0.01 mol/L i PBS %k 2 X,
INGI TR P BRI 1 ~ 2 mm B/NHZE, iR
1= 1 HBINA 0.4% (43 HEREAN 0.3% 1) T AR5t
37°CIHAL 1 h, BRERERITEHUAZHMIA Y, 70 pm
4 40 B 5% 5, 1 000 r/min & 0> 5 min, 0.01 mol/L [
PBS V5 ¥k 13, 2 MO TCUE HH = B DMEM #5552 (%
20% HIRRAEINGE ) A, DL 1x 10" 4 /ml SRR T
R T, BT 37°C, 5% CO,, 95% MR
KRR R . B 3 M 1 Wk, A0k K A H)
80% ~ 90% K, FH 2.5 o/L (58 8 11 1 0% 16 )5 A% 1%
WA K EXTEON A A 2 4% hDPSCs #EAT2lAk 5
F IR L LRI

1.3 PRF B &

IR F AL BE R R 25 — B B 1 B 10 o) gkt
GRS, 26 % (22 ~ 28 %), HsBMTER
oAb, T &M MR EE I S ml F ki T E2s
A 3000 r/min 20 10 min, FEEEUAE , FiE B,
WetE b a2 (hiE]Z N PRF), ¥4 PRF BEIRE 545 S
TR LT AN B ok, FTARAR Y PRF BRI 435
W % PRF JEJCE AETYE BT 2 ml/ £L1%) DMEM #5357
Fny 6 FLA R 1AL /A B E T A A T AR
4°CTHCE 7 d JFWdE 6 FLAR TR FRIE, 3 000 v/min B0
15 min AJLTELLIMARME, SRJ5 A 022 pom MY TR IE
PEITVERRE . BRIAERY PRE BHIR S, BT -80%C
VKARV IR
1.4 ZHAEIETE K

hDPSCs Fifi 1L 43 4 X B 41 K S 86 20 0 K558 3 4%
hDPSCs LA 1 x 10° 4> / FL3EFpF 6 fL 40 e 55 3= Al b,
37°C,5% CO,,95% AR ) FeA his g, 3595
1. 3.5 %7K}, LA IA 10 w1 #9 CCK-8
W, BT 37°C, 5% CO, FiMME 2 h, BHPRULE
490 nm PEAANI E F 0 SRS A CE B (0D ) fH. 1T
AR, MAAE S = (SC004] A/ XTIRALA ) x
100%.

1.5 WMEREERES ( ALP ) & AT

hDPSCs Bl AL 734 X BE 4 Je SE oG 4. A1k &
B0, 3. 7. 14 R 4AEE S, DL 2x10° 4 /ml 1Y
% R A K EXTEOW S 4 /8 hDPSCs A9 5 41 it &
WA T 6 FLAl M5 2t b, # T 37°C, 5% CO,
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TGRS, A« B M/ IMREFAESE A A BE T AN IR . A T LRk B T P S

R AP B IR Z AN 8] 5, FH Trizol 72: 42 H 41 it
H AL RNA, DL % Sl ) G000 AL RNA 338 4% 53 Oy
cDNA, Ll GAPDH 1£ 5 2, RT-PCR £l ALP [
mRNA £ ik, ALP 5] %) J¥ %1 : 1E 1] : 5'-GGCTGGA
GATGGACAAGTTC-3', JZ[1] : 5'~-CTCGTTTCCCTGAGT
CGTGT-3'; GAPDH 51¥J¥51 : 1E[1] : 5'~AAGAGTGGG
TTTAAGTGGAAGGCT-3', JZ[i] : 5'-GAAGATGGTGAT
GGGATTTC-3', PCR J2 I\ Z % : A, Tl 48 1 95 C
10 min ; B, Z8PE95°C 10s; Bk 60°C 15, ZEfi
72°C 20 s, 340 MEH ; C, 72°C 15 min, 4°CL I
N, FEFEANRE 3 ANEE, BUYMECSR 2700 gt
B AT AR S AT
1.6 ZAREA T

WOAR AR IR AR G FRAE 7 R4, Ve iy
PBS K254 S5 A VER AN 1 K5, B3 BT,
T 400 w1 (25& 2 R R A0, A0IITEmA
5 w1 PL Al Annexin—-V-FITC, & MRA)G & T3
THEEEIEE 10 ~ 15 min, BEOUITEANME, S RTER
YA 1K, A SR A B T L
1.7 Western blotting # il Cleaved Caspase-3.
p38. p-p38 EE XKL

WA 5 BR B3R A LRGSR A0 7 R A A ML, e BR 4
JfL AR 1 AR BN S AR B i P A B, BCA U &
oAU E N e D O o e = o TR W = &L 3
EIRAIEE T 100°C7EME 10 min, MKIRIEFT R4 L
B TR (SDS-PAGE ) 438, Bl &, —bt
% & Cleaved Caspase-3. p38. p—p38 1 : 400 T B,
HmmE —3- R L & B ( glyceraldehyde—3—phosphate
dehydrogenase, GAPDH ), 1 : 1000 #i B¢, — $T 0¥
B AR S AP BRI A PR G, 1 1 1000 7
B, 37°CHFE 1 h, BEME 3K, ECL AOGHIERE, A3
B SR RGCRAERSG . DL GAPDH /E RN S, 4T
Cleaved Caspase-3., p38. p-p38 [ HEILKI.
1.8 HitEFHE

BRI BT R SPSS 21.0 etk R R
B = bR (xxs) Fon, HWRCRA K50, Widl
Z2 ][] 50 LBk B i i i 7 2208, P <
0.05 A ZEFAGI X

2 #R

2.1 PFR % hDPSCs &35 i 2200
STRRAHZES 0. 1. 3. 5 57 K1Y OD{H 451N

(0.18£0.04), (0.25+0.06), (0.36+0.07), (0.48 =
0.08), (0.63+0.09), LHEHLEF 0, 1, 3, 5K 7K
(9 OD {H43518 (0.20 £0.05 ), (0.28 £0.07 ), (0.59 +
0.08). (0.73+0.09), (0.90+0.08), XJ # 4] 5 PRF
HE 0. 1, 3, 5 K% 7 KM ODHILE, RAHEZ M E
Wit T 2001, 4558 OAFRHE S oD HA 2
5t (F=13.243, P=0.000) ; QX215 PRF 41 OD {§
H2E5 (F=17276, P =0.000); @B 5 PRF 4
OD {HAE a3 A £ 57 (F =19.417,P =0.000 ), VLK 1,

T
Y01 mm oxima 1
N i
08 4 [ L4 I
0.6 4
04 4

oD f&

ssril 0 A

FBOR IR HBIRK FITRB14XK

T SXTIRAL RS, P <0.05

E 1 PFR Xt hDPSCs &M (x+s)

2.2 PFR X hDPSCs # L #Hx & F ALP RiXH)
Al

STRRZHTESS 0, 3. 7 M 14 K ALP mRNA A%y
0 (0.883+0.112).(1.231 +0.163 ).( 1.624 +0.152 ),
(1913 £0.164 ), 24020 535114 (0.925 + 0.144 ) ( 1.284 +
0.192), (2422 £0.321), (2.695+0.371 ), MZH%5 0. 3.
7 J 14 K ALP mRNA ik i, RAEE N T
(05 225007, 455 « OANIRIES ] & ] ALP mRNA Rik
F2ER (F=17.191, P=0.000 ) ; QM2 ALP mRNA %
IKHZR (F=19.841, P=0.000); @F4l ALP mRNA
Tkt 225 (F=18.358, P=0.000 ), WK 2.

4 Bl X Eg
[ 2 |
K3 § T
i
=
= 2
<
z.
2]
E 1
= L0 Iﬂ I
-
0 T T T T
FLOKRK IR O FEITKRK P AKX

T SXTIRAL RS, P <0.05

E 2 PFRXfhDPSCs i ALP mRNA RixHI&Mm (x+s)



P E AR B A %500 %
2.3 PFR % hDPSCs AT-HI# M 08 1 g xR
YA T (418 £0.67) % Bext 4L o g
(1321 £1.02) % FF% (1=12.816,P =0.000 ). W& 3. -
e et B o4 )
° = c3 &K f
— 3 - qJ 0.2 1 ¥
N EE b j |I|
L N 0 | =1
S 3 (=) 3
= _'— ] 3 Cleaved caspase-3  p38 p—p38
S =g
. H M St B
S IIIIIII‘ IIII'II" |III|'II" Trm E IIII'III‘ LILL II‘ IIIII'II‘ TTTm
10" 100 10° 10" 10° 10" 10' 10" 1Q" 10° A: Western blotting FIEEHR K B: HAFIAE; + 5xHE4
Annxin V—FITC ~ [LEE, P <0.05
A 4 PFR X Cleaved Caspase-3. p38.
p—p38 EARIEHI M
s 3 iTig
Jé\ﬂ— N N LY AL} >
g TSR, AT ARG T C B FRAE B2 2R A5
% AR o 20 iR T 3 Ay S AR T 200 R R B T 4
- DPSCs J& AT — 51, w504k B -4 A
PZTANNE, WRlE A A B4 . AR i
papilceaE] Y

B

A: AN AEIIES R B: AT % T SR ERGLILE,
P <0.05

B 3 PFR X hDPSCs BT &M

2.4 PFR %f Cleaved Caspase-3. p38. p-p38 &
HRIER N

XJ 8 20 Cleaved Caspase-3. p38. p-p38 HY & =
FRAHIR (0,162 +0.023 ), (0.668+0.046), (0.041 +
0.016 ), SZI4H Cleaved Caspase-3. p38. p—p38 &
FR R (0.063 +£0.016 ), (0.681 +0.051), (0.174 =
0.019), SZES4 Cleaved Caspase—3 %5 15 AN ARZH
T (£=0.120, P=0.004), p-p38 H KL LA (¢ =
9.274, P =0.001), p38 & e H L2 R8T
22 (1=0.328, P=0.760 ). VLI 4.

XML SEERH
Cleaved caspase—3 —_— 32kD
p38 | e— e 42kD
pp38 N 41 kD
GAPDH S 36 kD
A

AN IEAR L ML 5 — 28, X UL DPSCs £E T
B DRAT SR YT A G R B F AN (B e L35 ™
PRF 24k & /MU (platelet rich plasma, PRP) J&
AT — AR MR A b, W S AR A 2R A
K7 Sm i BE R /I, W] N B AR . SR 4
WIS RE . SRR Y, PSR iR, PRE AI7EfA
AMIETE A B AN 5 B oAk, TR R O
AL HER DPSCs AIETE K 3L ™ ALP J2—Fh B2
FATRAK A, R A R R E L —, &
5L A R, S PR RS 5 & DPSCs 1]
WA B B A A i R AR AR Y AR A R R,
PRF F] {23 DPSCs (3458 FI 53

YA T I ARAZ B Caspase ZKIEATIATE, Caspase-3
J& Caspase I — 51, JEAMMLJH T8 i rhOCsM: Mg
AR, ABFE Caspase GRS I I UiE, HLaE v] 24
FIPET " BFFE B R, Caspase—3 FUILIE AT 5 DPSCs
AT M AR AR R, PRE AT DPSCs Y
T- X T Cleaved Caspase—3 FEHFEE.

22 5435 PR U ( mitogen—activated protein
kinases, MAPKs ) J& T-228 1 / ARG, S 54900
FBEFE BT . JER SRR A R, TE2 TGS e
i R A BB . p38 MAPK i 5 /i MAPK
Bl RGN R — 51, S5 86 T m U A
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s B M/ IMREFAESE A BE T AN A T SRR R BT P S

Ao e AF AR Y BT R, BRI DCAR AT A
p38 MAPK {5 538 f&4 1l DPSCs FOM4%H K 404k ™. p3s
MAPK {55380 B 30 i 500 T4 6] ALP 9355 P4 1 sk A A% Ji
PEARRAY 734k, TERTIT AR 0 R 55 3 1 S oy P A AR It
T e, AT &3 p38 MAPK {5 538 B A0S ™ A
R aE R BR, PRF o] i p-p38 HFARIHRIA .

Zi L JriR, PRF AT o 0% p38 15 5 18 AR iF
hDPSCs B35, Fi8 ALP mRNA 235, #HIHME T,
IR A BRI 2 AR R T R L
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