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Effect of platelet-derived growth factor beta on in vitro proliferation and differentiation of human

periodontal ligament cells
Lin Jing-guang, Qi Feng, Ge Yi-ming, Han Jie

Abstract

BACKGROUND: Periodontal supporting tissues destroy and attachment losses are the main reasons for tooth loss. Cytokine can

promote periodontal tissue regeneration.

OBJECTIVE: To research the effect of platelet-derived growth factor-B (PDGF-B) in the human periodontal ligament cells

proliferation.

METHODS: Human fibroblasts were cultured with tissue block method in vitro. The passaged cells were identified by Bosi protein,

keratin immunohistochemistry for qualitative analysis. PDGF-f was added to induce periodontal ligament cells proliferation, and

the absorbance value was measured by MTT method.

RESULTS AND CONCLUSION: The cell proliferation was accelerated after adding 10 ug/L PDGF-B factor, the absorbance
value of the experimental group was greater than that of the control group (P < 0.05). The findings demonstrated that PDGF-

can promote the proliferation of human periodontal ligament cells.
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Figure 1 Human periodontal ligament cells crawled out of
tissue block at 4 d after culture (x100)
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a: Positive vimentin staining

b: Negative keratin staining

Figure 2  Immunohistochemistry of human periodontal
ligament cells(x400)
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Table 1 Comparison of human periodontal ligament cells

proliferation in two groups (xts, A)
Grou Time after intervention (d)

P 1 3 5 7
Control  0.358+0.031  0.463:0.033  0.665:0.036  0.853+0.028
Experi-  0.383:0.029°  0.982+0.028°  1.322+0.038°  1.573+0.041"

mental

p < 0.05,°P < 0.01, vs. control group

3 It

B 7 5 AL 2 BRI TR R AU 5 J i 5 12
WA BORRIZE RN, T 2 ARG 72 1
MRS R — A E R, W e B A
LA L B AL A A PR A SRT 3 A4 2 i R AL
IR T EE A D e A o LR b D
M, FRASIEEMER, A8 THRAT M+

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



WS F M RATILAE AR T B X RSP e SR JE T 7 L 54

(0‘ ? 7-6}? www.CRTER.org

TR A e 2 P AEM A FUREE R, sl k.
AL AN 41 A S R AE W G S R B S B I 4 R S
O, HRISRIL, 2R T B T R AL E
, A PDGF X i il BRI BH 1 A0 5 2 1 40 w3y =
DU SR AR T JERERIBDNALL B i Js A3 E B Js
EAma ™, A AR mEAE.

F JE JE 4 il (periodontal ligament cell, PDL-C)/&
AT AT A, O — R R M g iR, S
FCETYEAN A R AN B R 40 BT ) 7 5 e 2%,
XA TERCH T FIAH R &l . T RHRABELEBEY
ST — AR R R R A e, A K TR R
I 3 S 0 ) AT B o Graves PO Sk 7 R 441
A RE AR P ECE — R R, SRR R R KR
T, SRRV F Y GRS R — R PSS, A
e Bk TR 40 AR A B B 20 fh B A0 AR SE B A R
1B A SNEE AR R RS, g R R X et
DRl 73 7 o P M R 8, s T o R AL AU A
XL FEFEPDGF ., 1S #FEAK R T HAEKH
TR MERAEEKH . BESRERAS.
Gestrelius 252 4 -2 A2 K R 7 (Rl B2 507 S04
PRI 5T X PDL-CHEBE S0 & . Dfg e ZEPDL-CH1
fH. @EINPDL-CHIsE A/~ ., OEIEPDL-CH L/
GETE . OB F L i R T 0 B 36 TG (2 3

PDGF#¢ fit 15 APDL-C/ 2005 M, % ST 4%
e 1, I, VAR M 41236 @ 2R e i 55 B8l
THIE G RO RS, IR IR 4T 4 B
Pl JE S R 1. PDGF g 2T 44 40 Y 00 s B 40 JH 98 7 1)
2 PRGN -, BERICHEDNAL R A M R R 8%
LA, DS AR, Rk T 2,

AR HMTT LL (20 82 PDGF-B AT hPDLFs 34
TR . MTT V2R R A S 4l e gk vk o (I A MT T
I FIRJE AN W (L8 SR, 1 s 5 4N S s R
P IEAH GG AR, T bl G e B AT s B H 7% 40 B 250
RGP o ASEEG 25 AR B, AR 10 pg/Lif
PDGF-BJ&, 4HMuIFE %, mANEK A FPDGF-B)H,
S AL WO P R T 4L, U PDGF-B X
hPDLFs#358 24 B W e ER o X T R A2 67
AVRTT s BT R A o R R An I R, A e
P . ASZE K JIPDGF-B BA B S R B o 1 1
PDGF-BThPDLFs{C i /7 T i A A0, i ik
ARG FENPDLFs - AN [R5 (IPDGF-BYEA, FIMTTVA
SEANIGTY, 255 RIPDGF-BA {CthPDLFs 0. 7
7 97 2% % % I PDGF-B % hPDLF's {i2 18 Bt %% 1 45 1~
50 pg/L, fE5 dyEfH P RIRE-IKBICR, mESRY
I 1R) 43 d, SR B A 410 pg/L . Tsuyoshi-Fuiita5
HI®H-TdR 5 A\ 143 5 PDGF-B X HPDLFSDNA 4 J3. 1) 2
Mg, T s e BT RN, 5 3R TR0 pg/LiYIPDGF-B

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

Lt B A REAH B FhPDLF s 33 o

AL E I A AR R Ih b 15 9% T hPDLFs. 2041
By B3 I T R AR AT AR i 20 07 P, HLHR AR
o, VG RRAL, XSG, BORSEE R 42 0k
AT N SRR A A0 M i) SR AR B 5 o R 2 B 1 A
B A S O A T A SRR S e, e sl
B HORIE T P IR Z AT 4 4m iR Ream i . Ik, A
iy PDGF-BX4ThPDLFs (1) 5 M b B — & 13 e 1
iﬁ{’ﬁﬂﬂ”s’%}o

ARSI R H PDGF-B AL AR5 1 55 34t M kAT 15
S, TR MTTIZE G A 7] e 50 P B4 0 19 L AT 2
RIRAE DN B33 o vk R 10 pg/L ¥ JPDGF-BIA i »
SN M I B T AR NI, S £ 10 B B P T R AL
Ui B PDGF-BAE Ay ol B 4 i Rl 4T 448 40 i 75 76 Fr) 43 24
FTHAEE AL B X A A b % i hPDLFs LA g 358 A2
FaL i ER .

SZERRIThRE, AE OO RAE R S R R A B
Wi — B . N AMNEME AR KR T — P R
SO RATT 0T B o S RS o B RN A28 (1 A 28,
RIRAERSN AL T PDGF-BAThPDLFs 345 HL A &1
TRHHE . (B4 2% A WPDGFAE/E ] T-hPDLFs 45
Fpaet R AR X I A BT, 2 T e [ IS 30 )
hPDLF st 4= K28, JEi\ I T —Ff LA R -3 AS 2 T
VERI T4, S AN AL APPR, B EHL
Bk, JERSERON T R4 RS R AR P, KR T
VENF AR TSR REEIEYRE T, EXF AN
AR AR E W, BETAARHEBE
SE AR, AR, A AL
DURTEASMAIRREE R 58K, A& AEMHE FEH T Ak
RIS, U HLHR S R AN A iE
2, {HASZIGIEN T PDGF-BHIAFLERhPDLFs [ 145H F
HES, WA FAZEERTRIEH T A7 1.

4 SEXH

[1] Nogueira-Filho GR, Rosa BT, David-Neto JR. Effects of
hyperbaric oxygen therapy on the treatment of severe cases of
periodontitis. Undersea Hyperb Med. 2010;37(2):107-114.

[2] Kadi G. Patients are trading in their Porsches for Priuses: stay
ahead of the rapidly changing patient buying habits. Alpha
Omegan. 2010;103(1):22-23.

[3] Kao RT, Lee S, Harpenau L. Clinical challenges in diagnosing
and monitoring periodontal inflammation. J Calif Dent Assoc.
2010;38(4):263-270.

[4] Zhang XP, Yang L, Shi HS, et al. An N-, C-terminally truncated
basic fibroblast growth factor and LPD (liposome-polycation-
DNA) complexes elicits a protective immune response against
murine colon carcinoma. Cancer Biol Ther. 2010;10(3):276-281

[5] Wongpanit P, Ueda H, Tabata Y, et al. In vitro and in vivo release
of basic fibroblast growth factor using a silk fibroin scaffold as
delivery carrier. J Biomater Sci Polym Ed. 2010;21(11):
1403-1419.

[6] Akasaka Y, Ono |, Kamiya T, et al. The mechanisms underlying
fibroblast apoptosis regulated by growth factors during wound
healing. J Pathol. 2010;221(3):285-299.

267



@27&? WWW.CRTER.Org

7

, B MAPRATIEE KETTF BTSN T RN 5 5 159 0

[7]

(8]

19

[10]

(1]

[12]

[13]

[14]

[18]
[16]

[17]
[18]

[19]

[20]

[21]

[22]
[23]

[24]

Jeong A, Lee HJ, Jeong SJ, et al. Compound K inhibits basic
fibroblast growth factor-induced angiogenesis via regulation of
p38 mitogen activated protein kinase and AKT in human
umbilical vein endothelial cells. Biol Pharm Bull. 2010;33(6):
945-950.

Jotwani R, Moonga BS, Gupta S, et al. Nuclear factor-kappaB
p50 subunits in chronic periodontitis and Porphyromonas
gingivalis lipopolysaccharide-pulsed dendritic cells. Ann N'Y
Acad Sci. 2010;1192(1):278-285.

Elgin YM, Inang B, Elgin AE. Human embryonic stem cell
differentiation on periodontal ligament fibroblasts. Methods Mol
Biol. 2010;584:269-281.

Situ ZQ, Wu JZ. Xi"an: World Publishing Corporat|on 2004.
AlGEREE, REIE. MM PR A R4 2004
Thomopoulos S, Das R, Sakiyama-Elbert S, et al. bFGF and
PDGF-BB for tendon repair: controlled release and biologic
activity by tendon fibroblasts in vitro. Ann Biomed Eng. 2010;
38(2):225-234.

Li L, Asteriou T, Bernert B, et al. Growth factor regulation of
hyaluronan synthesis and degradation in human dermal
fibroblasts: importance of hyaluronan for the mitogenic response
of PDGF-BB. Biochem J. 2007;404(2):327-336.

Ji JX, Liao WJ, Qiu ZH, et al. Redai Yixue Zazhi. 2005;5(2):
124-127.

M, B, g, S m/MRETE S K ET-BBRE LA
K- BXTA%J*JH%QHEE@@EEH@%HW[J]. a2, 2005,
5(2):124-127.

Fini M, Motta A, Torricelli P, et al. The healing of confined critical
size cancellous defects in the presence of silk fibroin hydrogel.
Biomaterials. 2005;26(17):3527-3536.

Li C, Vepari C, Jin HJ, et al. Electrospun silk-BMP-2 scaffolds for
bone tissue engineering. Biomaterials. 2006;27(16):3115-3124.
Altman GH, Horan RL, Lu HH, et al. Silk matrix for tissue
engineered anterior cruciate ligaments. Biomaterials. 2002;
23(20):4131-4141.

Altman GH, Horan RL, Martin |, et al. Cell differentiation by
mechanical stress. FASEB J. 2002;16(2):270-272.

Altman GH, Lu HH, Horan RL, et al. Advanced bioreactor with
controlled application of multi-dimensional strain for tissue
engineering. J Biomech Eng. 2002;124(6):742-749.

Meinel L, Karageorgiou V, Fajardo R, et al. Bone tissue
engineering using human mesenchymal stem cells: effects of
scaffold material and medium flow. Ann Biomed Eng. 2004;
32(1):112-122.

Graves DT, Cochran DL. Periodontal regeneration with
polypeptide growth factors. Curr Opin Periodontol. 1994:
178-186.

Gestrelius S, Andersson C, Lidstréom D, et al. In vitro studies on
periodontal ligament cells and enamel matrix derivative. J Clin
Periodontol. 1997;24(9 Pt 2):685-692.

Page RC. Periodontal therapy: prospects for the future. J
Periodontol. 1993;64(8 Suppl):744-753.

Feng C. Zhonghua Linchuangyixue Zazhi.2004;5(9):24-25.
S, M NRETHAE KR 75 BN CF IR I EN]. h el
PREE 2245, 2004,5(9):24-25.

Fujita T, Shiba H, Van Dyke TE, et al. Differential effects of
growth factors and cytokines on the synthesis of SPARC, DNA,
fibronectin and alkaline phosphatase activity in human
periodontal ligament cells. Cell Biol Int. 2004;28(4):281-286.

[29]

[26]

[27]

[28]

[29]

[30]

Meinel L, Karageorgiou V, Hofmann S, et al. Engineering
bone-like tissue in vitro using human bone marrow stem cells
and silk scaffolds. J Biomed Mater Res A. 2004;71(1):25-34.
Kim HJ, Kim UJ, Vunjak-Novakovic G, et al. Influence of
macroporous protein scaffolds on bone tissue engineering from
bone marrow stem cells. Biomaterials. 2005;26(21):4442-4452.
Ohgushi H, Kitamura S, Kotobuki N, et al. Clinical application of
marrow mesenchymal stem cells for hard tissue repair. Yonsei
Med J. 2004;45 Suppl:61-67.

Wang Y, Blasioli DJ, Kim HJ, et al. Cartilage tissue engineering
with silk scaffolds and human articular chondrocytes.
Biomaterials. 2006;27(25):4434-4442.

Hofmann S, Hagenmiiller H, Koch AM, et al. Control of in vitro
tissue-engineered bone-like structures using human
mesenchymal stem cells and porous silk scaffolds. Biomaterials.
2007;28(6):1152-1162.

Langer R, Vacanti JP. Tissue engineering. Science. 1993;
260(5110): 920-926.

RERREHEL FE—

HERZA: L T3HF TAFHAHA R E (2008339),
RE L AR o RATREREF B SRS AT B amfadg
T B R

FY 3 i S AR BAET ] READ KR ERFMERFH
R B RINB R FRAN RO FE).

BRI EN: SBAEET F A R ARk, RohaE s
T & AR A AT e tm e e AR AL, SHAUR o AR AT A KB T B
AEMA T, ARG, WP THT AT E K E
FREF R AT R0 693 78 69 R e

REIFIEHT “EFrE” - MTT &2 E AT mAeiE 74
§9F i, AL A MTT kst 250 B oxt BB 7 48 4T3 74 6
iy, RERTREERERS.

BT IBE A 5 A2 ARSI E T —FF £ KB
FEFRABMEY XA, BEF ARG TSR, £KE
F I AER T T A @A, f 2 % A A KB T E 24
A AL, ERZARTAEGEE, A, BEMNE S
Fremfn A KB T 5 T B e 78 49 K & B H R

TELLIG 18BN E: H9 16 KT B 7 % i ) B F06
T RARIL O ARAE A LI R A, SEST AR IE R 25, 2T )
JFAAETRE T H09E

@?7& 7 ISSN 1673-8225 CN 21-1539/R 2011 ZEMEATIT (H/TH A TFEHIF Sl M) Fasit T

EFRiE

occupy

Binfla: AFHEED

[&) i) Aill

i SUZEE

vt AL A, TR, B0

BEHARRE

Mbe present in; be inside of
[f] X3d):  inhabit

@Xkeep busy with

[ iAl: busy

®live (in a certain place)

7 Xif: reside, lodge in
@occupy the whole of
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®)be on the mind of

[f X iF]: concern, interest, worry
®)require (time or space)

[ 3A: take, use up

(Dmarch aggressively into another's
territory by military force for the
purposes of conquest and occupation
[i X iF): invade

(®engage or engross wholly

[Fl X i5]: absorb, engross, engage
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Three distinct types of cells were
observed among the cultured cells of
sinoatrial nodes: spindle, spider and
polygon. The spindle cells occupied
the greatest proportion of the cultured
cells.

110004  cn.zglckf.com



