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[(BE] B AW BHRAEEF-o(TNF-O) AR LI L F@i(SCAP)IE AR $ @ bt hed%oh., Fik KA EN
Ak 25 AR 3 ik 3K 4% SCAP, ¥ m je 5k 3528 (TNF-a 3% & 4 5.10,20.50 ng/mL) #= 33 88 20 (TNF-a & & 4 0 ng/mL) , % A
v P AR Rk B (MTT) k4l SCAP 6938 5848 75 R 36 F 4o 3 & & % #F € & PCR(qRT-PCR) & TNF-a 25 SCAP & B/ & F
KRN ok s O 3 &4 m TNF-o 55 SCAP &g #7149 % »f1 5 qRT-PCR # M) TNF-o 3t SCAP o & 48 £ & B kA 69 %,
R kR SCAP HE R AR T@kROFELEA S a5t . MTT £ R B 7. 53 BAA0 00, &R 43 MLt
SCAP 3% 38 (P<C0.05), 2 ¥ 10 ng/mL TNF-o ¢4 R # RN R ANE, BELLELR LT FR MM A TNF-o & E 63, 74
L RBED HBRKEFLEHET Y, RI-PCR R 2 7:3.7do. 5B umib, ThuadasEaO0) . FAREHES
(DSPP) . F A A & &-1(DMP-1) £ % % 1%,3 d BF B4 OC.DMP-1 14k £ F A %3t % & L (P<<0.05);7 d B DMP-1 4k
EFA G FFEL(P<0.05) ;14 d af, 54 OC.DMP-1 &A% 2 B4 (P<<0.05), i O 2 EL R EF . 5aRupat, &
A & TNF-o sk E 693 b IS H B R TR H ARy, qRI-PCR &R B2 7.3.7 Aaf, 5at@ata, ad A RE 1. 2% A E4E
KEF A DN R AR S TF-1 Ak FH L HEK(P<0.05), £t XMW EF TNF-« st SCAP 49 3 548 4 B %A 3 45 42
Bl B R B A2 E 374 SCAP % & 54 ie A .
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Effect of tumor necrosis factor-a on the proliferation and multi-directional differentiation of stem cells from rat apical papilla”
Cao Rongrong sMa Junyue ,Li Shuhui ,Ma Yu ,Wu Peiling”
(Department of Stomatology sthe Second Af filiated Hospital of Xinjiang Medical University ,Urumqi ,
the Xinjiang Uygur Autonomous Region 830063 ,China)

[Abstract] Objective To evaluate the biological effect of tumor necrosis factor-a( TNF-¢) on the proliferation and multi-di-
rectional differentiation of stem cells from rat apical papilla(SCAP). Methods SCAP was extracted by combining enzyme digestion
method with tissue block method. The cells were divided into control group(TNF-¢ 0 ng/mL) and experimental group(TNF-¢ 5,
10,20,50 ng/mL). The ability of proliferation of SCAP was measured by MTT method. The ability of osteogenic/dentinogenic dif-
ferentiation of SCAP was measured by alizarin red staining and quantitative real-time PCR. The ability of adipogenic of SCAP was
measured by oil red O staining. The expression of vascular related genes of SCAP was measured by quantitative real-time PCR. Re-
sults SCAP was consistent with the characteristics of mesenchymal stem cells and possessed the ability of multi-directional differ-
entiation. The MTT results showed that experimental group promoted the proliferation of SCAP in comparison with the control
group. The difference was statistically significant(P<C0. 05) ,and 10 ng/ml was the optimum concentration. The results of alizarin
red staining showed that with the increase of the concentration of TNF-q,the mineralized nodules in the experimental group gradu-
ally became smaller,and the number of the formation decreased gradually. The results of quantitative real-time PCR showed that the
expression of OC,DMP-1 and DSPP in the experimental group was significantly lower than that of the control group at 3 and 7
days,in which the expression of OC was statistically significant different(P<C0. 05) ;at 14 days, the expression of OC,DMP-1 in the
experimental group was significantly lower than that of the control group(P<C0. 05). The result of Oil red O staining showed that
with the increase of the concentration of TNF-q, the lipid droplets formation in the experimental group gradually decreased. The re-
sult of quantitative real-time PCR showed that the expression of ANGPT1,VEGFA,PECAM-1 in the experimental group was sig-
nificantly lower than that of the control group(P<C0. 05). Conclusion TNF-a might promote the proliferation and inhibit the multi-
directional differentiation of SCAP.
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necrosis factor-a, TNF-o) A 3 09 22 Fh & 4 [ -, H % AE 1 95 28
TS5 RME T KPR ESE —E LY. FUFRg R
IR SAE A BT 23 52 W T 40 86 5 A0 Ak B R 5 1R 40
P B F et 7 Xt SCAP 43 1k B 1 9 5 mi F 58 3 2
A S G P38 3 AN A MR BE TNF-o %t SCAP A7 i, M ifif A 5%
R F TNF-o X SCAP 1§58 N 2 1] 43 Ak 1 & 79 2 i,y BF
TR T SCAP Az W) 2 R 1 1 i 22 42 it — 22 19 S 00 ZL A
1 #ME5FE

11 Mk JRE IS o MEM 5535 35 B 9% $5 22 i il (PBS) |
TR R R IE WL 0. 250 I (G L 4 2 ke (Hyclone 24
AL, E), T Mk J7 B (Wor-thington 2 &), 3% [H ), TNF-«
(Peprotech 24w, ), 4E4E R C.B-H il B B2 4 . b ZE K A%
W5 IR 26 3 (357 T k- 1-H L BI04 (IBXMD L6 K £0 83 7 (Sigma
N, FEED , KA 5t JR-1 (STRO-1, Santa Cruz 24 A . 38
ED Btk R—3t CDI0,CD146 (b 5T 1 8 25 4 ¥y 4 R A FR A
Al ED AT O Y (Bt 2 AU W DR R U0 986 5 &
PCR X7 & (Thermo 24 ), 36 E) , 2 B 6 5 L 481 & W 1 52
GERAT EED 37 C Ui s AR O R BEITF AR
A TAE S RN AL A BRA 7D L BEAR 1 (Thermo 24
Hl, ), 98658 it PCR Y (Bio-Rad 237, 2 [) , Wistar K
Chris ERF R 2= S g ot o A 53 38 o B 08 R B K22 58
—WHE B B s W 9L 86 BR e 3 & R o it e (AL R S
TACUC20150423-01),
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1.2.1 [ SCAP (¥ B55%  f@EEMEME: Wistar K 2 R0 B R

REKAL T THAEZR . HOREEMN.§ 2~3 XK.
WL 25 80 %6 ~90 Mo il A B L T A, 4% 1+ 3 H ML KSR,
B 3~5 A F e e 505,

1.2.2 #if%w  JEdotik e REbrEY STRO-1,
CD90.CD146 [ 3RiE . £ 1)/ fbfie J1 i %5 28 - 96 2 20 42 kil

R RE 7 uar O Kl s e 7 .
1.2.3  DUH SEMHE M (MTT) 3l TNF-o XF SCAP 3 58

ReJIfsEm B 3 {8 SCAP, L 2X10° /4L % FE 2 Fh F 96 fL
WL 15 95 55 2 (TNF-o % B2 5,10,20,50 ng/mL) F1 %) i 41
(TNF-o ¥} 0 ng/mL), B4 3 N FL. 433K 57 1.3.5.7
d, &I A5 mg/mL MTTH WK 50 1,37 C BB & 4 homA
150 pL Z—HI 3L (DMSO) , Pl & 45 L 490 nm B ¥ BE (A) fH
Il k.
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1.2.4.1 PERLYA B 3 1% SCAP, DL 2X 10" /L1y % &
PR T 24 LA B 5256 40 R X R AL, 24 b JE O 4 5 AH N VR
TNF-o MBS .3 G o6 R4 g 6, A 1L 45 19 1B
BB

1.2.4.2 SEWF 96 E # PCR(qRT-PCR) £ 5 B AH 5¢ %1: A
s B 3 48 SCAP, LU 2 X 10° /AL B R T 12 4L
M, BESC B4 (TNF-o ¥ ¥ 24 10 ng/mL) #1418 41 (TNF-o ¥
B 0 ng/mL), 15 5% 24 h g, 4 & AN MR JE TNF-o 09 8B
WM a7 3.7, 14 d, 3 20 BRAR B RNA L AR P8 300 5% 53X
A Gul B R 20 pL & R G 8 cDNA, J2 i 4 fF: 42 °C 60
min,70 °C 5 min, H i3 K E 454 19 (osteocalein, OC) | F A&
i 35 i 4 [9-1 (dentin matrix protein-1, DMP-1) | 7 4% Jifi it i 25
[ (dentin sialophosphoprotein, DSPP) & N 2 H- it % - 3-# iz it
SUBE(GAPDHD fy A R B IF4 i (36 1o #2350 i
FHCIL 25 pL AR R BEAT 200, SO 25 4 50 °C 2 min, 95 °C 10
min; 95 ‘C 15 5,60 °C 305,72 °C 30 s,40 MEH . & H B3
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HWEE 3 &, W E 18 PP 25 AR IR A5 L X &
27 AN IR Hi AACH= ACH(SZ IR ) — ACH(RT R 4) .

1.2.5 gl O % SCAP Wiflefe 73 W% 3 48 SCAP, 412N
S 2 (TNF-o ¥ 4 5.10.20.50 ng/mL) FI % ¥ 41 (TNF-q
WP 0 ng/ml) , B 3% 24 h A5 & AR K BE TNF-o 7Y G
B A3 d 5 S AR E TNF-o BRI B 24 h,3 4>
PEI G 2l O Je @, WLEE AR T 18015 B0 910 5%

1.2.6 gRT-PCR A% i 3 #H 56 36 19 2 ik W3 3 4
SCAP, Lk 2X10° /fL ) % B Ee F T 12 LA, S 30 40 (TNF-q
We 10 ng/mL) FIXF B4 (TNF-o ¥ 0 ng/mL) , K5 % 24
h 5 B AR N W BE TNF-o 09 BUH B S 43 5 5 57 3.7.14
do 3 A0 SRR I RNA AR 48 30 4% S 38 & ud DT RE B 20 pl MR R
A 1 cDNA, 2 &4 :42 °C 60 min,70 °C 5 min, H i3 K 1M
B I ZE 1(angiogenin 1) ML & N & 4 K I F A(vascular en-
dothelial growth factor a, VEGFA) | Ifi. /N PN Bz 41 jd % [t 43 7
1(platelet endothelial cell adhesion molecule-1,PECAM-1) & [N
% GADPH W RIEF B IHG M (R D, XM &t B
BC AL 25 pL AR R EAT 5280 BB 451428 50 °C 2 min, 95 C 10
min; 95 °C 155,60 °C 305,72 °C 30 s,40 MEH . & H W&

WL 3 &, F3E 18 X 2R s A I R R
2280 IR Hd AACE = ACt(SZEE4H) — ACt(XF IR ZH)
=1 qRT-PCR BRI ERE K591 5 51

H i EEH F1HF51(5-3") FPHIKJEE (bp)

oc Ei## : GGGCTCCAAGTCCATTGTT 133
i : GCATTCTGCCTCTCTGACCT

DSPP F- 3 : TATCCAAACCAGCACCTTCC 17
il : GAACACACGGGAGTGGAGTT

DMP-1 E3#7 : GAAAGGACTCAGGGATGGTG 125
i : GATGACAAGGAGGAGGAGGA

ANGPTI 3 : TGGAGATAGGAACCAGCCTCT 113
il TGGATTTCAAGACGGGATGT

VEGFA _F3#: GTTGCTCCTTCACTCCCTCA 121
Fif: CCTGTCCCTCTCTCTGTTCG

PECAM-1 E3#7 . GTGGAACTGGGGACAAAGAA 123

T : TGGCAGCGAAACACTAACAG

1.3 Siil2e4b s SRA SPSS17. 0 e it 8 (k47 4 07 - 1 2
PR s Fn o MTT 25 5% F B W R 7 2400, S0 @
PCR 45 % F ST FEAS ¢ /55 2R A Dunnett Fl LSD-¢ i 17 %
W5 3 R B K fE @=0. 05, DL P<<0.05 N E BB it E X,
2 & 7

2.1 SCAPEZE JEfE3F 3~5 d 5. ol W40 g 21 2 e i
GRATRAE K CHRIE S 2 0 ERIE S A KN A —
BOARARD R AP ATARE L. 2 3~5 d AT3A %] 8026 ~90%
A A1,

2.2 Y% E  SCAP Ht STRO-1 2 55 BH % 3235 . Bt CDY0,
CD146 2 FAtE 3k, 45 R 9ERFF 4 8 70 51 T 40 ok U 1 HRRAE
PR LY P IE 52 SCAP FL AT B /BT AR R 1A 43 4k Y
g AT O Yetea PV, 30 B 0 s ol A 5 o8 A G T B B
WES: SCAP HA BUIR 7] 43 1 19 ¥ g

2.3 MTT U SCAP B RE S SxF AL, &k ALY
B A et SCAP 34754, A 25 54 Ge it 2 B L (P<C0. 05, H;
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#1110 ng/mL TNF-o B42 A i BT . WLIA 2.

A:CAP JFARE 3 KR(X100);B:4 3 48 SCAP(X100),
B 1 SCAP £K1ER

@ NFo 0 ng/mL
B0 TNF-a. 5 ng/mL
B TNF-a 10 ng/m_

TNF-a 20 ng/mL
BB ™NF-o 50 ng/mL

0D490 (mm)

Sﬁn‘reﬂ (d)
RERE TNF-o fl# T SCAP HJ 18 5E 6E

& 2

2.4 SCAP JliF /B A i fg 1 0 & i

2.4.1 PHROPMEER WA GEERT LSRR,
Yo TR s S AL AR L L i TNF-o ¥ A9 340, 8 By
TR 25T B AL /N B R Wi, LA 3,

2.4.2 gRT-PCR % 3.7 d i, S LA E . SE 56 4 OC,
DSPP.DMP-1 £k B, Hd,3 d B Fi4l OC.DMP-1 4k
Z BTGB L (P<0.05);7 d Bf DMP-1 Fb#2s B4 53t
FETE N (P<C0.05);14 d Af, 5L 50 41 OC.DMP-1 3 ik & W] & [
& (P<<0.05), L3 2,

2.5 g Oy sh R XFIRA Y a5 nl 0L B N Kk R4 o
KN BRI B 5% B A L . LB LB % TNF-o e
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F18 T 6 37 T B T L DL 4

AR B 2B 4 (TNF-o 5 ng/mL); C: 525 4 (TNF-« 10
ng/mL) ;D: 525 240 (TNF-o 20 ng/mL) ; E: 52341 (TNF-¢ 50 ng/mL) ,
3 SCAP & A EKE TNFo« IR BESK

BS3EARBELER(X100)

A XA B 286 2H (TNF- 5 ng/mL); C: 328 40 ( TNF-a 10
ng/mL); D: 528 41 (TNF-q 20 ng/mL) s E: 528 41 (TNF-o 50 ng/mL) ,
B 4 SCAP & A FEiRE TNF-« BB E SR
BEERNML OLEER(X100)

2.6 SCAP sl B KFE MM KA FR 3.7 d i, 5 KA
A, 523 4 ANGPT1.VEGFA .PECAM-1 3 ik & B & [& 1%
HbEgE5A 55 L (P<<0.05), L3k 3.

*2 TNF-« FIET SCAP B/ FARMBEXERERIE (T+s)
3d 7d 14 d

WA n

DSPP ocC DMP-1 DSPP ocC DMP-1 DSPP oC DMP-1
XFHEZH 3 1.0040.37 1.004£0.12 1.00+0.10 1.0040.33 1.0040.30 1.0040.07 1.00£0.59 1.0040.38 1.0040.33
SCEG4H 3 0.2740.02  0.5340.25 0.4840. 20 0.674+0.08 0.60+0.17 0.532£0.21 1.7540.75 0.0840.00 0.1840.02
t 2.928 2.953 4. 057 1. 180 2.157 3. 046 —1.131 3. 858 4,515
P 0.208 0.042 0.015 0.303 0.097 0.038 0.321 0.018 0.011

=3 TNF-o 3 T SCAP M EHXEREFKIE (T +s)
3d 7d
Wi n
ANGPT1 VEGFA PECAM-1 ANGPT1 VEGFA PECAM-1
XA 3 1.004+0.76 1.0040. 10 1.004+0. 10 1.0040. 10 1.004+0.11 1.00+0. 20
I 3 0.55+0.12 0.47+0.19 0.39+0.18 0.6740.05 0.54+0. 04 0.48%+0.09
t 5. 660 4,326 5. 454 5.230 6. 464 4. 240
P 0.005 0.012 0. 005 0.006 0.003 0.013
3 it it N ARRRE I R A F R R R AR JH B, SCAP & BT &

Wi PRATT 58 e W] o 52 A= OF B 98 S AR 2 Jo] 48 1A 47 A2 1 2F 2 3 1)
JI b 35 FE R 955 AR AT RE AR 4 R B B L O Ak £E M s
H SCAP FTRER AT T RBIIMEIT . BEFBIIEMIRA 2B 11K
B SCAP TEAr 3 IF AT 2 B OF MR & 5 A v 3% O 44 36 G
FEEMEACT BB AR AR DR R — Rl A Y R E R

PR P & L TNF-o 8 ER ZF R R T HBFR R
A 42 A DR 194 30 3 o 24~ A0 D ) A 0 2 R 0 S i L B
SrALRE SIS S M R 0 SCAP 1 5H Je % 1) 43 fL g )
R B2 M) X 28 2 A AR AR T A ORRAR B R 2 R B ORUOB A
AT AL AR



FREZ 2017 55 A% 46 K% 14

Yang 21 [T 5Tt & B TNF-o 0] 42 1848 22 7L 3k 410 g 48
BERE J1. XE A ENY BF 5 & B 10 ng/mL TNF-o #f fi¢ ¥
SCAP W3 58, R & S R, TH &M BFo % M 10
ng/mL TNF-o fEi#F SCAP ¥iFi/E iR B . AR RGU
L HR A B A — B (R R B R BLBE 5 TNF-o ¥R 09 38 i, 4 3
SCAP 4FH M E A S Tnam . X 7] BB R M R M 7 TNF-o
X SCAP By 3B A T LA ¥ B2 A A e v vk B2 9 R RE 384 in i
PR EE VR

TNF-o & 1975 4 i Cors Wells K H I —F N EZHS
FIBERR H L 3 BRI B TR I TNF-o 38 fF @ R 1
T FIUAR 2 J) 20 23 rp s 30 R 2 T & AR RO L B R R AR TR 4k
BF 2 B8 40 2RI AR 2R JE 1 4 5k B - e 3R 1, Hovh TNF-o
I g T L X e W TNF-o 7E 5 86 & 5E M AR 23 8 R 8 1Y &
ERREARPEETEREEN. BFEHEVREH TNF«
A SCAP B BUE /F A SRR BE F170 . AR BEIE 45 R th
7~ TNF-o Al 4] SCAP 4™ b 2535 0998 B0 #0001 01 I %8 A 56
LR 35 ; R4 SCAP BN RE J7 . A B 55y 2F 56 2 A I
BB T4 RO ARk S K & R — 2 RS2 B LAl

A5 R G T A0 35 43 89 85 3% IR SCAP, 3 53 A [8] e JEE 1
TNF-o X SCAP #:17 T Fi. 45 5 % 8] TNF-o 0] f£ 3 SCAP 1y
SN Y S R S A 1 B e e T s X ] S R 3
SE IR BE H SCAP AWt s A R T BE T A R 2 A 1T

AR T S SR L I ARG T AR A AU A A R T —
SE 1 BB
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