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Progress in the Methods of Tenocyte Cultivation

Yu Huahui, Zhang Yanjie*
(Department of Cell Biology and Medical Genetics, Basic Medical College, Kunming Medical University, Kunming 650500, China)

Abstract Tenocytes are the first seed cell choice for tendon engineering. However, only limited amount
of tenocytes can be isolated because of the small size of tissue biopsy. Moreover, during monolayer expansion,
their proliferation ability decreases with shifting properties in cell phenotype and functions. Therefore, it is
important to improve the tenocyte culture strategy. At present, several culturing methods have been applied to
promote proliferation of tenocytes as well as to maintain or improve their phenotype and functions. These methods
usually involve growth factors, mechanical loading, platelet rich plasma (PRP), and hypoxic culture conditions.
Here we review the methods of tenocyte culture to provide a theoretical basis for potential improvement of tendon
construction.

Keywords tenocyte; cell culture; growth factor; stretching force; platelet-rich plasma (PRP); hypoxic

culture; parallel microgroove
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THRE . ARSI B G R 3R 2 —
FE A0 I, e S LA e AR )R A UL
A, EORUE T VU, MR R A SRR AN
Tyhe L5 1 U SE N ARACL. E2 - LB EBOR T
BN, BTEA2> e 45 2 R LB 40 B 5 A PR, i ELJUL
ik 240 B AR SN 5 IR G BTN G2 4%, B A0 A A
LR Y| B ISR S TR RN 4 1D R A B
MR, T DA S UL A P R T 1A R e UL 4 21
TR LZ

AR, WU 9 8 7% AR FE A K A
TR L5k, N 0 AR ARG IR A Tk
WA N o Bl 2 2 I 2 51 1 T
T3 5%, A5 40 g™ 48 32— 58 B n PR B S 580
BEE, B DA SCAORT H i LR 40 1 ) — 4~ 1 55 57
JHEHATERE, JF R T # AR LB s, I
D SO U AN R 77 7 iR SR R

1 ABECEHRE)RY A B B Fh

JULTE AL YR T RS2, A — s B2 0 AT 3503 &5
2, FEWM R B FORE 0 vk B SRR
(decorin, DCN)F 2§ £ & 11 2§ ¥ (aggrecan)Z5]. i
& A [4n i 2E 2 H-C(tenascin-C, TN-C) 45 £ i & H
(fibronectin) 5 | LA S VLI 40 MO 20 fi o i 5 s 24 L
T () 32 By, b AR B o o I 4 i e st
TR I S 8] 70 A B, EARTE . WL HE
HULE RSB EFYEIR], W] RFEE A, 20 b B I B T ok
SRR, RIS AT B AR RSO S5t b R AR 4,
1 TR . Sex(scleraxis) A& UL 41 i AH X RF 7
br& 2z —, RN INRFE MR E. BN
2T RIS, WU & & WF5345 LA Tk e .

L (axial tendon) AU B WLAE (limb tendon)
RE I FEATFrAS IR o iU 2 et e
BB A 1 B A X, B EE T AR LT R DX, 10X
PR 2 Kysyndetome. Syndetomel¥) A& & B LHE Fij 44¢
S M T Jl o 52 3 JE TR X 384 5 40 s e, 46, A=
JULTS v A7 A8 AT 4 40 i AF K DX 1 (fibroblast growth
factors, FGFs), FGFs4> i it ERK/MAPK (extracellular
signal-regulated kinases/mitogen-activated protein
kinases)J& 15 5 4% 5% 5 -1-Pea3(polyomavirus enhancer
activator 3). Erm(ets-related molecule)i/5 FScx# 1A,
FT LA LS Bl 2k 25 5 B Sex AN Rk, st m kA L
T A 200 0 DG V25 A A T g 1 2 R 1 L Pax 1 (paired

box 1)H1Sox5[SRY (sex determining region Y)-box 5].
Sox6#f 23 il Sex FK k!,

U B L 240 L 4 A DU R s e B o
UL 0 X85 JVR JEE AR LI A 6 R) 5% Wi AH Sz, FGFs R /)
bl PO R UL R & A B Sex R I8 WA R, I H 53 &
I ERK/MAPKAR 5 3 2% Bii Sex & ik, 3X
— KRR, FGFAE 5l 56 06T AN [7) 9 Ji A4 JL Ak e A
RE WA — € A1 Ao 78/ B DY I UURE A& 7 i
o B 2B K K F--B(transforming growth factor-B,
TGF-P){E R4 R & #A R h AR AEH, & A
1 Smad2/3(SMA- and MAD-related protein 2/3)3X %]
() 70 J5 40 M 1 JUL B 40 B R 234k, T B2 5 e 12
IR IEM, & T TGF-PilE 5% % 0 1B T 38 kAR
5 [1(bone morphogenetic proteins, BMPs)XJ JUL i &
M5 A —: BMP2, BMP4. BMP7#0 #lScx#
i& B i BMP12. BMP13. BMP14 [l GDF7(growth
and differentiation factor 7). GDF6. GDF5{i¢#t Lk
I3k, ATART— M BMPER 2K # 23 BRAIG I it 15 £ 0 ) 2%
PEfE, Forh, LAGDFSO LI & A5 R i 2519
SR Ak, WUBE 73 10 B 24 it 22 e 5% I -F Mkx(mohawk
homeobox). Egr(early growth response) (T4 H, Mkx.
EgrI PR B 2k 25 BAIR R & R UT0 BORT 1 28 UL
PR B DCN. i i £ 1 (tenomodulin, TNMD)
R (1E S E N

AN AR S VLRI 22 I e B, X R
TS R A M LG AT R R R SR g A PR R I
e (RN e B, R R K ISex. Mkx.
Egr1 2348 84 H T IS5 BT RS Wi JULIEE Fe 2t B
2 Ak, AR AR ENUETT AR 32 1, BT B2
TORT LR Rl sty 22 OC B 22

2 BlBEZMBEE MIEFR FEERY O] R

P T LI 41 1 i — b £ K 0 A 4 e, BT DA A
A0 KSR I B A AR A B o 1 B R B, S HLAn
T T 25 DL 4 5 K AR T, VIR Jie Jit L 451 B4 iR
Mazzocca 52 % A6 IR 1 LI 4H i 3847 7F 50 % IR,
BE 25 AL AC B N, DCN. TN-CHITNMD3E ] 4 %
SN 2005, T TR 56 DR 26 1A 1 5
TR BHSACH, HEAKEBA T . itk
b, A LLE VLA B A B TR IR o« AH2 i
T IVURE R TR A PR, 5 RSO UL+ 40 i LI,
T A3 2545 3 1 B AR A B s B AN 225 0 SO0 UL I 40



314

MRS IR AR TS . R T BE 23 R 1 )
ANINEASGEE, 5 AT R U -

3 BNBRYERELETR iRt R
3.1 (AN BRMARIGTE N E WA E
3.1 AmAKET AEKKEFEE AR
A WG T LT RE Z IR . T EATRZ A
A e 1k A0 18 FE A A L B LS I AR BT L
TN REFR . HAT, W e A Pl
FFEAE K A - 1(insulin-like growth factor-1, IGF-1)+
I /s AR PR A K Bl 7--BB(platelet-derived growth
factor-BB, PDGF-BB). i 1'l: R 2T 4 41 Jfd A= 1< P 5
(basic fibroblast growth factor, bFGF). BMPsUL A&
TGF-PAE, "EATT T ZE0] JULIEE 41 i 355 526 ) L DEE H
[Fi Iy 3 56 40 g A 5 R A 2 AR T

IGF-U2IGFZ & i e 72201 21904 AR 1)
WS RN, 75N H TG L3 55 7% 15, IGF-10] LA UL
T A 22 7 DL DNA L JIRJE . B LRI A K,
[, PEIGF-2 R4 F S 5™, I HL, U4 1 18 B
5 S1GF-145— 8 W B Va1 4 (50~150 ng/mL) & 1EAH
KU XML TEAE I AL AE 21 [f 15 77 1)
JULREE A B b, o — 4 S 48 B 8% 5 1 DU 4 B [0 e
o Caliari%E "W 5T & L, ¥ 0100 ng/mL IGF-1[
T0 ML B IR WA 1t T 5 ol 6 J i e R S 20 L
AT LI 240 e 96 AT A, O ELad BE AR A JULEE 40 i 2
NS

PDGF-BBA: AT 22 73 84l fie % fie 1k JUL Ik 4
Ji 14 FEUCT . A7 BE 5T R WY, PDGF-BBAE 1 K AL
T 41 L 16 5 ) B 3 vk B2 R 20 ng/miL, i 3 B 28 AT
12 hJa JT 46 I, 24~48 hW¥CR IR 23, HAE48 hik %
fe UG, B S 2T T BN, HAR AT W STUR IR, 50 ng/mL
PDGF-BBA{E 8 5 R4 W g 71 T Tl e £ A B 10 2
S A 8 2 ST A 40 AT A A BT SR YA ] I

bFGF W, & — i J1 10 2 1k 4 Jifg 364 5 0 7
LYo 0T LB 4 e i 5, KA WE 50 4 R s,
bFGF 1] A 3E JULREE 20 B AR b7 5 MR Ji e as o151
{H /& CaliariZE" W 57 & B, 0.1~10 ng/mL bFGFX JJL
T 440 B M DN I s T W A BEAE T o ISR
FUH E 22 AT KA WE A ] — 41 1 15 5%,
1fif Caliari%5 I 50 WAL ] = 4E S48, BRI, >4 LR 4
WLFERD 2SS, bFGF A 5 g (2 2 LI 40 )i 3 5

s ZEHE— DT ITIESE .

BT B SR AR AN, LR &
R ) BMPs 8% ] T U 40 L35 7% . BMPs /& —
KHA MG R 1) e BER S Dy e s B, H oy 2
A0Z R A SR EATAERAAAEK E N
BT L BV UBAS 52 IRk, X R A T
16 RIS 52 LA S 40 1 v JUUBEEAE 4 o1 B A
—EAERE, HEr R, A JLMBMPsX LI 4 i
TG RN R D A i BT R EAE H o Klatte-Schulz45)
F LR 2 M e P ALY IR SR S B8 |, 75 415% FBS
R FEWh, %0200 ng/mLEE1 000 ng/mL BMP733E47
RigR, 565 dFIEET7 dEGI A& B, 1 000 ng/mL BMP7#x
TIZE wy DA B ki LR 4 P R e S
o FuZEPRI Wong PR 97 45 1 7R, 25 ng/mL
5750 ng/mL BMP12(BMP13)5 IJLjidk 41 g 245 EL A {2 184
B RHTZRY i J D 5 DR s 1 A, AR FEAIR 5 ng/mL
I, D)5 % BTG 22 5. TIBMP14RR T iR 1 H 45,
RS AR AL LA ML B2, M7 R T4 =4 3058
AR R A, H T TR R WU 4
JBMPs* 1, BMP2. BMP7H 4 i 5 L itk 1 41 Jitd 17
BCH 7 10 A A IR A RO X R 3 o3 A P61 L
T E A K B E AT E S, AR VU
TR
bR AR A R B A P 34 R DAL 3 L A
B, TG AT I R AP RN, . Costa%5 P94 25
A% LR LI 40 6 b 78 A 7] 9 B2 41 & IR IGF-1 A1
PDGF-BB(10+1. 50+105%100+50 ng/mL)Z¥ iX 4 Ff
A K R 5bFGFEX FH(50+10+1. 50+10+5. 100+50 +1
5.100+50+5 ng/mL), 45 4RI, 5 A AR K BT 1
X FEZH A EE, 80150 ng/mL PDGF-BBZH3 dJi, ML
20 MRS 0 W52 ' 2 {8 99 0 1 33%~97%, 1GF-1F1
PDGF-BBHE 4 (100+50 ng/mL)$ 1 T 47%~114%,
T =Fh A=K R 7 BE F 41(100+50+5 ng/mL)C R et
LW ' B AR 88 0 T 101%~588%, EIIGF-1. PDGF-
BBFIbFGFIK #5187 1 i 328 LI 4 o 389 % 5 S e 2
2. Raghavan®5E i H AR [H] (1) A2 K R 4l &, A8
50+50+5 ng/mL(IGF-1. PDGF-BB I bEGF)H|I 1] 3k
3 B R A AR, I LA 3k 40 Bt N JI5 40 S ¢
K. Caliari®U" 7 LW bR T4 LA =Fp A=
KK 14b, %5 7 GDE-5RIBMP14. %0 57K 1
T AP AR A A 1 O O UL 4 s e AR
IR RG22 7 AT TR0, 45 SRR IAS [m] A=K A
T IR AT % 5+ PDGF-BBIE A GDF-540 fi¢ 1%
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B 0N, £ 5%, PDGE-BBIK A bFGF AL A2 A€ 1 2% R 5%
W 3, TIGF- 1164 GDF-541 ) 5 ff e ik 7 e Js &
B AEREIVUEAN P Y AR DGR R R I . 55
gE R 1ZFSIN N, IGF-18K 4 GDF-52H B G842 3t UL
JHEE A0 o 284 B S e A R LR, AN R R A 2 TR
IUBE S i 1 2B K R T e o

A AR K PR 1 9 e L n B B
W, AR i T AE KB W, P LA 3 E A
FEA o JE KA R G K R S R K 7 v, A8
JULAEE AN it n AR B AR DR 20, ER PO YA A
W RO BRI MAAE— B e a8, S L,
KHNTF £ 85512 ARG RE A KR T18 J71E W 5E fn
LA WA R R Z A KR T Re S R 45 A 10k

TR, FT LA 120 200 B 4 ) A0 S B A0,

B IR T DL, AR PR VL 4
LRI A BT B AR RO, B 2 A N TR
ERARR . HAEKE PR & 51, Iz iEfa —
5E IR N JRi BRAE
3.12  EAHIRE A VRN M AL ) 45
Fa, JUUREE 7 A4 N 52 2100 ) A R g R, TR e A b s
I I ] DUARE 0L A4 py SR 355 5o L 40 i it A= e —
FBE 22 SR A JUL e &0 2 P 5L A R A ) e e I
by BUNEE S, A A ER A AR R X R
JE e AT JE PR A by, A 2 040.5~2 Hzy TREE R
0.5%~10%. 1376 Fl N [\ 2= 5y J) Sk bn] BUGEHE L
ik 20 B DL R SR AR TR 43 s, E AT A
FILUF S50 (D)IESGFE SN AR 5 AR ] i B
EHIE e ZeichenEP2MlT HI A %61 Hz. I FE 5%
FIAMER T, WEFTEs R, fn1s. 60 minzHy /)
(%) JUTL Mk 2 3 164 B X002 9 0, 17730 min= 47 2H 1) 48 Jifd
BB S B AR AR 2018 . Deng 5 306) LA 4H it it n
(9 5 1P i ) 4% 0.5, 1 Hz, I8 5 4% 8%
12%, AP 2. 4. 8. 12, 24 h, EHIE 40.5
Hz. WEE 4% AR fid it 48 TR T/ M
WA ()% MR 52 mT 2 12 10 UL 1 40 A i AL
AN oy 4. H AT, JUURET 40 2r 2 55 ik S
JULIBE A B G B 2 22 7, I CAASHEBR IUBEE 40 i 155 = O
L AR A i L) TR AT L 40 B P 15 e A8 S ol
UL, K FH 8% 1z i B ml UG A AL —4t Jfd v
R BN D A5 A 2R 40 P Ak, DRI R T A
JULBEEBSST iy DA, il Jn 2z g 8 2% 1S 21 JL i 4 1

JE T VRA WU T4

Ak, B O R BTt A hr g, e 4h&
JCARAM I T LB AR L . Eean bR T A 4b
PRI e s 11, a5 AR I, WA ) 45 G 20 40 o S e A
AN MIAIIE T e Ol i, B0 22 4E R PR g T LA
SISy A P A BRER AT SR T4 i B
3.1.3 1&g 4 o s AR o 3 (platelet-rich plasma,
PRP)  I4ESK, PRPULIL FARN . S 3K BUAN &
B A KR O A0 W Y T 4 P R R RN 4L 2R
TREAIR. PRPAE TR 5 4 L AH LU ifi /s Bk i I 5%
P& v A, ol T 3L E S I A AN AR AT a0 2 AR
K K F[PDGF. TGF-B. #* B 4= K [A 1 (epidermal
growth factor, EGF). Il & W % 2k K K] -§~(vascular
endothelial growth factor, VEGF). IGF%%], ft LAPRP
X 40 L 14 5 A RS R AR

Tohidnezhad 5B { AF 5 8 7, L /N ARORE T
KK F (platelet-released growth factors, PRGFs)
CINVRfSe iy e D R T N = 2= ) IR STz
LML AT e 55 44 B 48 M 5% 5 18 2% (nuclear factor-
erythroid 2-related factor 2, Nrf2)-ARE(antioxidant
responsive element) % A K. (H &, I /MO JE
I AF Bk v B, GlustiZEPHI BIF 5T K IR, 0.5%105F1
1x10° plt/pL i 52 fie W Sl A2 3F JUL IR 4 o 3G 5 . 3% LA
e JE RN i 4 a8 A 1 i (matrix metalloproteinases,
MMPs);= 4, H0.5%10° plt/pLZH {1 384 58 20 Y 45 W] Gk
{H3x10°~5>10° plt/uWLI AT A I HE I . TR ML
S A B JHI RN, STMMPsF= A4 B B AR 3EE H,
XS5 TR, 1 R B I RS SUAS R T LS
5, R 230 o 2 HE A BMMPs 4 it Jiss J5 K B AR L
ik 7% P fg. Sadoghi%PIIW 51 45 Ak R, 1~5
i ML 7N A JE S5 T B e e I /DN B 2L (105 Al 1%
T 80N B 5t . PRPAZ R U 4 i 38 3 1) A4 FH A = 4
SCHR EATYAR AT AAG BRI, AT A A1 R

B T N HIPRPZ AN, b3 — S L T
B o I /N Bk R T (platelet-rich clot releasate,
PRCR)HI = IfiL /)]s # #E Pt % T8 P (platelet-poor clot
releasate, PPCR)[1) 4 . PRCRFIPPCR%} %] /& PRP
FZ ifi/NBR IS (platelet-poor plasma, PPP) A
CaCLfE S, 1737 °CHFE 1 hifr th i) B . Anitua
SEWIHEHESUPRCR. PPCRAIPPPXT UL 4 1o 14 5 1)
SEm TR, W %% 2 i 49 5 B8 ) SPRCR>PPCR>PPP, iX
— &5 L 5PRCR A L /NCE 5 AR T8I A A R ik
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JEA Ko 534h, PRCRIE RE i Py M A K R (1)
WIVEGF-A. TGF-BV)FERIL, MM Al 4242 1t 40 i 3
B,

PRPANY AR 3 1F 5 ALk 48 6 54 5 A0 S 5 ik,
ST UL 4 28 R Ak 1) JUL T 40 i A 81 41 348 G R i F
2 A5 4 i A0 35 5 S A RS9, i LR 4
PRCR G % 410 1] LA - 40 1 1 I e 28 40 2 40,
PRPIA At 1 /¢ 35 AL 200 it R0k 400t fr 3 [ 498 4
T R P LR R A R Al PR ) o — 2 A
AR FHEE, A, I PR A T VU 03 i) A
2 Jay S I FH B Bz U 3% 2 A R IR B JRR 24 R K
I, THIX PR 259 B 3 804 Mo s v R RIAE
FURIN, PRP AT LLAR 4 41 H P4 A1 51 o 52 X L6 25 ) 1)
FVE R, DT e 40 A3 28 7481 ey 0 B T
2R Ja) JBR 24t 7T LA BTG PRP P 2 400 e 8 5 R A7 3% 2
N BT DL = 3 L R I, Y 2% FEPRP ) 4 57
FT ]

Fi, % PRP— M2 FHLHE A L 28 P IR B L
Je A3 20 i A AR, AR HAR TV R G — bR
tho Bk FH IR 2 PRPYE, 5 B FE A P kE 4 M A%
B0 5 T Fbuffy coat®s i 5] 5 — B0, &
ARG 0 B N ) L R2/3 5 PPP, KR 1/3 4 PRP,
FEPPPJE K PRPIR S B v] o 5 —Fh 77 v /& buffy coat
W, TR E IR LA EEE O, # RS EER)E
A% T ] (buffy coat®] ) — B0 5 PR AT IE 29
L, Z2BR E 0 i R4S BIPRPEY. L4 O AT SRELPRP
(1 i M A AR T B RN B 2%, (B0 R L )RR
FELEAN R SCHR o #8722 5, i DA 3018 il /AR 75 £
TR AR S AT FTASIR], 335 5% ) 2156 PRP SR (¥ U
WVE . 5 4h, PRPARAT 2 75 19 2 th 4 s JL 5 48
R, G RN, T22 °CHG RAE DR
Uf o ARIXFPORAE J7 AT LR T 40 s 57,
MR IR PR AR H A 4 8. 40 i 3% 7 1 e
LA FH B 65 41 4 (P PRP, T HL A4 2 UL A 7 22 K = UL
ik A1, Sk T R 2 1 3 T 4 PRP, R
2 UM EUE A ML, 25 FEE AT ok — e IR v
3.14 fREAXEA  HTINHBEINAN 2 AU
WRPEAR T KA, Ao R R i O &
BB EM . H AR TN TRk 2 (141
HAh, e IR iG T4 M. oA T An e b 4n i
FVF 2 2K o A 4 i 55013,

U 05 A 20, R skt UL &40 o 2 Ak 1 A A 5%

oo WIS R I, AR AR UL 40 i e 32 2 1R R0 2 {2
HET A 35, Ak T2% O 1T UL AR i FHE A s 13 Fof [
ST AR FE R TR 1) — P Ao A, DRIt PR A R 5
T ARAT 5 2 H () UL 20 i F T A LB, B
B2 41, 5% O3 nf LA A JULBE 41 i 73 it VEGF, i
R A i A AR R, X AR T UG S R 21 TR
JVUBEERE N i R AR DS, AEDR AR A AN 55 T 44, Liang
SIS 45 RE IR, 0.1% O, 1] LAUE BE LI 41 Ko 9%
Too AT H FIF IE AW S I A [RIIG A A 0T L 4
JH6 8 B R T TR e, )0 G R S O B A AR B T
11(2%~10% O,), ML 40 o 14 B AT P ik, {H 2
P AT ARAAZH 22 18] DA B 5 o R A A B8 2H A L R TR
T RFH TS, — T, PaR2%~10%5 K, 2%4))
SR IR T MBS 5, 53— 7 1, P AR I 5
S P T 3 SO B A A R
3.1.5 gkl ARk A R R B
TVRIT R R BT 7. AR, 1A
I FH T L 4 P 5% 7 AR 90 HE6 40 e () %2 o dle
Girolamo®5P7H 55 1.5 mT. 4l K75 HzlP) ik # HL
W3 o IAE T LA B4, 8. 12 h, &5 HL, L
T 0 Y T 25 R T AN 52 58 W, RDL R e G AL Sex
TR i B ek G o, H 5 g 37 7 I ) 52 E AH
o BEAN, H 41 i/ % -6(interleukin-6, 1L-6). IL-10
HMITGF-BIX (e fin 5 Al MVEGF-AKIA .24 L.
JERABATTR IR, S L LS mTAI3 mTI Ak e
HoL 10 37 Y5 e (i LM 4 84 5, 0 IS I D = A=
D7 KA, 5% 1.5 mTAEERA RO T3 mT41P, H
WA, 551Z0.4 mT. MiZ50 Hz[F
YT T U A0 M0 J, 40 P 1G58 40 i ) ST R0 I i 5
JSCH B AT R, R A R S R A PR
T SeeligerS5 I 5T 45 5 12 B, A6 Jik o L i 37
AT DA 12E 48 A K R A8 2w LA 0 4 i 4 B
X BERIF T4l S 2 S 10 JRU IR, o] REAE T P Al FH T i
MRARANE] o H TR0 WO U 56 77
(IR 5T 57 BT, AR 73 25 AR, T4k
PRI 0 1t A7 )T 2 R

B2z Ak, B 39697 JUUREE 45 4 08 A5 .
A e I A m AR 0 UL 440 i B4 5, IR A N
NO(nitric oxide). TGF-B14 ¥, J H 14585 40 B % $i
Ji (proliferating cell nuclear antigen, PCNA) I K464
i JE S 2 AR IA Faies,
3.1.6 e A 14K FH C(activated protein C,
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APC) & — M B AT FL A LI G A F I I 2% 22
EAERAE TR, APCH N B 8 F CZ £ (endothelial
protein C receptor, EPCR)%; & 5 B A1 Ui MMP2,
e HE S JER B 47 i 5 M1 B 40 8 3 () D) BET Y. Xue
SIS R I, AR APCRE LA FE AR 1tk 7 i
TR UMt 400 184 5 L S MIMIP 2R i) BT e I
I HAKARAIEEPCR A LI 40 S 71 28 2L APCAL B
JREPCRA ik L 32 14 FH W T A4 RIRNA T4 52 56
25 R IR, APCitl i SEPCRZ; & 1 WHERK/MAPK
TS R A T JUL I A B TR J D 5 A3 A
e

LA RIS RN . ROME RN A
X%, 1H CourneyaZs COGHTF ST & B, 20N 40 e
f¥% -4(recombiant human interleukin-4, rhIL-4) fll
rhIL-1335) 2% i ik i 455 40 Jitw il 399 2k Al CDK6(cyclin-
dependent kinase 6) fll CDKN2B(cyclin-dependent
kinase inhibitor 2B)Z& 1A {ie M JULIE 40 Mo 3 5, fHXF T
5 TG B AR
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3.2 #EFFARRAAREREITNRE N ERI TR
32,1 fEAE@ELFATAE KNI

a0 M AR TE, W UL A Al P AT R 2 A R s £ 4
) o AEL AR AN RS 7 I i T #8078 T 1 DG o 1R B
FERCLY R, BT DAL 20 1 e AL 2 A1 HL Bl A AR 8
TN A R A AN U T 2, X A 2 R ) 5 AR Ak 2k
HAE B OGS B R, TNMDRISex % 4 1 % A %
o i 2 SR A O Tk 20 5 AR SR R R A A
(polydimethylsiloxane, PDMS) Sl fif: i i f b %1 H 3%
25 B ATV RS, TS 9 SR8 LA A JUL I 4
S BRI B2 HAPAT FE8 ) 07 SRR, 78
VE)RE 8 P10 PRI b, e T UL 40 P T2 25
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Table 1 Comparison of common methods used in tenocyte culture
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Disadvantages

Growth factors Promoting cell

No special equipment is needed; the amount

If multiple growth factors are used in

Mechanical

stimulation

PRP

Hypoxic culture

Physiotherapy

stimulation

proliferation and of FBS and the residual amount of animal

extracellular matrix components can be reduced.

synthesis

Promoting cell Because simulating environment iz vivo,

proliferation and cell proliferation can be promoted and cell
extracellular matrix phenotype can be maintaind to a certain
synthesis. If parallel extent.
microgrooved culture is
introduced, cell phenotype

and function can be better

maintained

Promoting cell PRP preparation protocol is simple. It is

proliferation and safe to use and avoid the residue of animal
extracellular matrix components in the culture.

synthesis

Promoting cell A certain low oxygen concentration can

proliferation promote cell proliferation. The culture way
is simple because it only needs hypoxia
incubator.

Promoting cell

proliferation and collagen

synthesis

combination, the price is relatively high.

Mechanical equipment is needed and the
cells must be cultured on the stretchable
surface, which is not favorable to large-
scale cell amplification. No commercially
available parallel micropatterned

substrates can be obtained.

More PRP is needed for large-scale cell
expansion, which may be necessary to
extract the patient’s blood sometimes.
There is no uniform standard at present,
resulting in the different effect in
application.

If no hypoxic station, the cells will be in
21% O, during passage, which causes

cells in intermittent hypoxic state.

Physiotherapy equipment is needed in
the incubator, which is not favorable to

large-scale cell amplification.
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