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[ Abstract] Objective To observe the expression of transforming growth factor B1 ( TGF-B1 ) and vascular
endothelial growth factor (VEGF ) in an Achilles tendon section model after application of platelet -rich plasma for
investigation of the molecular mechanisms , and further explore the influences of PRP in Achilles tendon healing .
Methods Forty-six health Sprague Dawley rats ,weighing 150-250 g and male or female , were randomly divided into
3 groups ( control group ,PRP group ,PPP group ) , 12 rats for each group. PRP was prepared form the rest of the ten
rats. rats were established tendon injury models by cutting the Achilles tendon . A volume of 100 pl of PRP was then
injected into the tendon mass in the PRP group once a week ,100 pl PPP was injected in the PPP group ,and nothing
in the control group. Equal numbers of animals were sacrificed at 1st,2nd,3rd, and 4th week after operation for
histological and immunohistochemical observations . Results = Immunohistochemical staining showed the expression of
VEGF and TGF-B1in PRP group was up-regulated at 1 week and 2 weeks ,and subsequently down -regulated at 3 and
4 weeks ,but in PPP and control group didnit decrease significantly , the expression of TGF-B1 showed significant
differences between PRP groups and the rest of the two groups at each time point (P <0.05) ;the expression of VEGF
showing significant differences between PRP groups and the rest of the two groups at 1 week to 3 week,but not at 4
week (P <0.05). There were no differences between the PPP group and the control group at each time point (P >
0.05). Conclusions Our research suggests that the PRP may facilitate the tendon healing process , which may be
associated with its altering the expression of VEGF and TGF -B1.
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21 51 1A 2 30 4 J
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FAE 7.212 5.402 4.456 4.355
P 0. 009 0.021 0. 036 0.038
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528 A E, P <0.05, 5 PPP 41 HL#%,"P <0. 05

R SAE 2N B SR A i A AR AN B I, AT Ak A
Mg . RIGHS 4 J&, PRP 4 W27 4 40 il 52 K
M, AR/ B HES) % 5 25 41 & PPP 4145 m]
UL VE S E A0 R M55 | AT 4 20 M 25 30 iy, &
S (E 1),
IR SRR A oS PR T =3
TGF-B1 FEARJGHE 1.2 JAl =4 A Fik, EZ AW
Uit PR ZFZH 2 S R AR | A B A B AN I A PN
B AN T 20 A S 25 AN B0 £ JTL AR 40 i 238
H PRP 1M . Z2F PPP 4, RJ5% 3.4 J&,PRP 41FH
PEFEIR WL TR, 3B A 2T 4 40 o 2 B 40 i v 3656
PPP 41 B 75 [ 21 BE PR35 T BN B, A7 AT L 56 4 40
il OO a sl 1K= g =N i ol e TR S N R b o
ZH 25 ARG PRP 2H TGF-B1 FEA1E45 1.2 %
L5 3 4 JEERIA I R PPP 4 e AL IG (A 7E

553 BB, 4 R FRE(E 2) . Hi PRP 417450 ]
M PPP A FSHALEEZEFARITFE X (P <
0.05) ; PPP 21 575 U2 A2 45 B 0] 5 LB 22 R e 12
BFU(P>0.05)(F1),

ARIEH5 1 J8, VEGF 7881 A 148 A Bz 4 i K 3%
ik, AN S R AE AN A ik, Hoh PRP 413
IKBAMERE . RIS 2 J8 VEGF 2 33k Ot T ol
WEREHEREAX, FEEPENENEHR, K5
553 Ji 4 J8, VEGF [)F2357F PRP 4l BB R, 256
4 JEPAPEZFGAARAD & WA AR A ; 1T PPP 4l Mezs (A
55 3 JRIRE FREANIA S 56 4 R FRE(EI3) . Hrp iy
HEARSG 1 ~3 A5 PPP 4l &S HAL LR 22 RA Gii T2
BEYX(P<0.05), RIG% 4 R ER LG #E X
(P>0.05) ; PPP 41 525 FUAIAE A R 5 A 22 SR 04
HFEE X (P>0.05)(£2),



. 1642 AEIE IR BT 438 (AR 2013 4E 2 HE5 7 % 4 ] Chin J Clinicians ( Electronic Edition) , February 15,2013 ,Vol. 7 ,No.4




AEIE R EENT 235 (ML FRR)2013 4E 2 A58 7 54554 ] Chin J Clinicians ( Electronic Edition) , February 15,2013 ,Vol.7,No.4 « 1643

iR

PR R H 0 i A R 2 A A, AMUT A
B B A B33, gy A0 B BB, T LA H R
W a BFoE I B S, (EA R B a5 Wos
PRP 75 B I5 2 Ty A W R, PRP J2
BrEE A 22 B O R R B MR S E Rn g, A
Al 2 PRP B9 /7 A R ZFh, Hid >k H Landesberg 45
TUREL IR PRP AL/ ERT LRI 4 1A 4
~5 4%, HBtE Er, HAl, 2 FECmmsy . REse

HFF 9 K BB — (1R A A DR 7 AN 2 8 a2 40 1 5 R 200 it e
B, A MM 745 57— B A R R R
PRP H & R AR K T, BRI rT 36 6] & VR, £ it
WUERT G, AR PR 22 8] i D ) 4 P B H S oA A=
K Z (Rl Ve ZE DU 05 1 2 ik R v BT SR 221

TGF-B J&—Fh Z T REHE (5T, VE FH T 40 i 5 | 43
ARSI IE T 30 , 25 4 A R e 2 R il A8
T G EE A A B E RS AR, B
NENBE LK T 3 FZA TGF-B, B TGF-B1, TGF-



- 1644 AEIE IR BT 438 (AR 2013 4E 2 HE5 7 % 4 ] Chin J Clinicians ( Electronic Edition) , February 15,2013 ,Vol. 7 ,No.4

B2, TGF-B3; Hrft TGF-B1 7T 4F 4 i S IR A 57 UE S X}
WUEERIE B A BB 5 i f i 2 B A, R IRl
BEH TGF-B1 7T LABIE WL 4 i DNA & %, [RIR e
SRR BB ST TGF-B1 ] LI #E45 11 A4 i i)
WZEHLUE RS ™ | Kashiwagi %5 31 52 76 K BUR e
JAEB T TCR-B1 IR T A4 s T | T AU 2T 4 mR-
NA ATk TR ] AR v R el %) s R KT 284 1 D I
FIT LA TGF-B fEIRYT 1 A A R UE BRI g B8
A VEERIN AT S, FRATA I A i A
FRIEZAZI0 TGF-B1 (U FRIAKUESE PRP XT HILEZH 416
AR, FEARSEE AT ULAE PRP 40 TGF-B1 1)
FARTEARTGH 1,2 BT, MAEAR G4 3,4 JAR
A m 2UR TR VR BUAESS 2 J8 i PPP Je2s
HH TCF-B1 ByFekit G , RSG5 1.2.3 A A RN
e E 4 SR RN T B IR (AT SE 3 R B, A
W58 R TGR-B1 JLTF-S5 T IREEG A WA TR, B
AT LI, 1t I 200 R 1 i, [R] B A 4 2
BUGJEHE 3 A2k TCF-B1 Y mRNA 4w X
FFEAMIF s 4 g 2558, Ui TCF-B1 7E R
MR G REEH, RMA SR T TCF-B1 B R IATE
PRP 2R J5 3 JA) b 2 T B, 3X — 45 SR T g il TGF-B1
TETRR; R ERE % J7 T A ¢, WF98IA TGF-B1 X Fh 4t
JL PR (1 3k 8 8 38 T DL BIORIR P i BUEE T3 Y
(M TGF-B1 FkaT LIS B EE R 22" XAl
S8 PRP ] LU i B02E TGF-B1 AYHE i 2 3k in i R
HELAL A, [R5 1 2R 3K 0 e mT LA i 2 R i 4
SUNFEIE | (o BB T R T R

PR ATt 38 AL 1 /0 S A A BE ) 25, R L ER B T
A RN A T BN AE AR R, TR R i A 7 AR R S AN T A
MO TRl . Horh VEGE J&— s 52 10 1. 45 4R 1 A
F, HLEA B i 45 (%) 7 M A IR P R 40 B 1) 358 A
PRUE M A AR R SF B A 2= D RE . H AT VEGE 3t
PRVARIT &) vz H o T B % LY | BR i 45 1 15
o Lyras 25 JIFSCTE S BB A 80 rh 45 L) PRP 14
S ARG 2 JEDHT A M % B S 0 v, 5 2 TS B
B, P75 3 4 B B TR, FRATAIIFSE R 1
R LR e o AR R R PRP AR S5 Ri 2 J8 VEGF #3k
B ,% 3.4 Rk E TR , X —4E R Dimitrios &5
WFoE—20, 55— M BE VI VEGF J& {2 (5 A= i 45 A
P L A i DR, o R R A R A A TRl AR
ARG P IRATE SN ZIAE PRP 41, VEGF ()3
K5 TGF-B1 MMM, Zhang 55" 1ESETHTHY
WF5E HPAIESE AN 25T VEGF JATT A BB 0 45 A5 750
AT LA 494 5 R e Fe or A i 82 [ B T AT TGF-B1
mRMA 3235, TGF-B1  VEGF [k FREEALL, 7E 1R

i i e R AR R PR Ak Y AR 20T 5T R B S

- N wp.[14-15]
e P P 40 6 PR P LA AR s AT TR 3RS
HIFA A PRP —J5 HiA] LA 5 VEGF YRI5 I
F R EEHR O R i, 55— 5 eT L TGF-1
PRI, 1 2 O W] /R AR o B e 2 40 RS 85
O,

TEASZER Y, A TR EE R U] PRP AT L i 228
TGF-B1 VEGF iy ik ik IR L LR &, PRP 5
PPP ALL, PRP 7B & 19 B A~ B A BEAE T, th
AT PRP DR 25 4 Al AR DR 7, Ji AR A D A
Ve PSR I AH U A BB A S A el —
MR ARA SR, h 2R AR R AR, FRATTHY
WEFEHANEFSE T TGF-B1 \VEGF Wi K (4 T, FeAT]
AN PRP AIREE S TGF-B1  VEGF 3 i [ 7 (19 By 7] %
PO IR G EVERT . I PRP TR fAE R AE K
T PDGF IGF-1 \EGF 55, 3o 147 Wb B it — B F 57 1
b A IR S HAR AR T, AT 43 1 fif PRP 72
SR A R BT A

& % x #t

[1] Murray MM, Spindler KP, Devin C,et al. Use of a collagen-platelet
rich plasma scaffold to stimulate healing of a central defect in the ca-
nine ACL. J Orthop Res,2006,24 .820-830.

(2] EBL ARk, B IR, & I /N AR I 2 AR ks 651 1 0 A A B N [0/
CD]. Hr eI PR 24 45 . ¥ F M2, 2008 ,2:351-355.

[3] Klein MB, Yalamanchi N, Pham H, et al. Flexor tendon healing in
vitro ; effects of TGF-beta on tendon cell collagen production. J Hand
Surg,2002,27A :615-620.

[4] Pufe T,Petersen W], Mentlein R, et al. The role of vasculature and an-
giogenesis for the pathogenesis of degenerative tendons disease. Scand
J Med Sei Sports,2005,15:211-222.

[5] Landesberg R, Roy M, Glickman RS, et al. Quantification of growth
factor levels using a simplified method of platelet-rich plasma gel
preparation. J Oral Maxillofac Surg,2000,58 :297-300.

[6] Lyras DN, Kazakos K, Tryfonidis M, et al. Temporal and spatial ex-
pression of TGF-betal in an Achilles tendon section mode 1 after ap-
plication of platelet-rich plasma. Foot and Ankle Surgery,2010,16:
137-141.

[7] Hou Y,Mao Z,Wei X, et al. The roles of TGF-betal gene transfer on
collagen formation during Achilles tendon healing. Biochem Biophys
Res Commun,2009,383 :235-239.

[8] Hou Y,Mao Z,Wei X, et al. Effects of transforming growth factor-be-
tal and vascular endothelial growth factor 165 gene transfer on Achil-
les tendon healing. Matrix Biol ,2009,28 :324-335.

[9] Kashiwagi K, Mochizuki Y, Yasunaga Y, et al. Effects of transforming
growth factor-B1 on the early stages of healing of the achilles tendon
in a rat model. Scand J Plast Reconstr Surg Hand Surg,2004 ,38 ;193-
197.

[10] Sciore P, Boykiw R, Hart DA. Semi-quantitative reverse transcriptase
poly-merase chain reaction analysis of mRNA for growth factors and
growth factor receptors from normal and healing rabbit medial collater-
al ligament tissue. J Orthop Res, 1998 ,16:429-437.

[11] Chang J, Thunder R, Most D, et al. Studies in flexor tendon wound
healing : neutralizing antibody to TGF-bl increases postoperative range
of motion. Plast Reconstr Surg,2000,105;148-155.

[12] Lyras DN,Kazakos K, Verettas D, et al. The influence of platelet-rich



AEIE R EENT 235 (ML FRR)2013 4E 2 A58 7 54554 ] Chin J Clinicians ( Electronic Edition) , February 15,2013 ,Vol.7,No.4

[13]

[14]

. 1645-

plasma on angiogenesis during the early phase of tendon healing. Foot
Ankle Int,2009,30:1101-1106.

Zhang F, Liu H, Stile F, et al. Effect of vascular endothelial growth
factor on rat Achilles tendon healing. Plast Reconstr Surg,2003,112;
1613-1619.

Anitua E,Sanchez M ,Nurden AT, et al. Reciprocal actions of platelet-
secreted TGF-betal on the production of VEGF and HGF by human

1639-1645.

[15]

tendon cells. Surg,2007,119 :950-959.
Wang XJ, Dong Z,Zhong XH, et al. Transforming growth factor-betal
enhanced vascular endothelial growth factor synthesis in mesenchymal

stem cells. Biophys Res Commun,2008 ,365 :548-554.
( Wk H 39 :2012-11-05)

(At ki)

1555, e A, AR 4. TGF-B1 Av VEGF /£ § oo/ A 306 57 SRAE T ZLAE A 09 R A A F L[ J/CD]. F 4l R BT 4 & . & TR ,2013,7(4) .



