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[Abstract] Objective:To explore the culturing of human ligamentum flavam (HLF) cells in vitro.Method :
HLF were harvested during surgery for thoracolumbar burst fractures. HLF cells were isolated by collagenase—
predigested explants cultures.Under an inverted phase microscope,cells were examined for outgrowth,morpholo-
gy and growth status.After 1-8 days’ culturing,for HLF cells at the first,third and fifth passage (P1,P3,P5),
the 3—(4,5-dimethy thioazol-2-yl)-2,5-di-phenytetrazoliumromide (MTT) method was used to analyze the cell
proliferation by measuring the optical density (OD) values,and cell growth curves were drawed.Expressions of
vimentin and type I collagen in cells of third passage were detected by immunofluorescence staining.Result:
Within 10-14 days after explants,outgrowth of cells was observed from ligament tissue explants and became
monolayer.Morphologically, HLF cell lines varied widely in appearance,and arranged mainly as spindle—shape
and polygonal —shape.At subconfluence,cells showed vortex-like growth.S—shaped growth curve was shown in
the P1,P3 and P5 cells.The OD values at different time points showed significant difference compared with
the same passage cells (P<0.001).Significant differences in OD value was not found among the 3 different
passage cells (P>0.05).No interaction effect was observed between cell passages and time points,the cell pro-
liferation of the P1,P3 and PS5 showed no significant difference (#=0.283,P=0.957).Immunofluorescence stain-
ing showed expression of vimentin and type 1 collagen.Conclusion: HLF cells can be successfully isolated by
collagenase—predigested explant cultures. HLF cells in primary culture shows fibroblast-like phenotype.Biological
characteristics of cells within 5 generations are stable.

[Key words] Ligament flavum;Cell culture; Degeneration

[Author’s address] Department of Orthopedic and Spinal Surgery,Nanfang Hospital,Southern Medical Uni-
versity , Guangzhou, 510515, China

E—EHEE NP (1976-) , IR BEIN, B4 BF5E 5 o] A A SR
1% . (020)62787195  E-mail : zhongzhaoming@126.com
WIRAES R BE  E-mail ; chenjt99@tom.com



o[ A 2 7 2010 4E45 20 4855 1 3]

Chinese Journal of Spine and Spinal Cord,2010,V0l.20,No.1 63

e R A S T IE %, 1k TR HlHE
G AR MALAEN , 2 5 K nUMEAE 5 BE ;R 4
FRAFERRE AR B 2 5, R AP A 5 R
S B Z — R AN, B S L
MR ASALFI A AL SR AR LG s B IR AL 2 5
HEAE PeAE 3 0 B TR0 Y 2 2 —0 2 ]
FEH O S AL i AN TERE . AT B AR R
BT AR AR SN IR O IR B R e e, IR
AT FE B ) 1B 7 B A BIL ] B A3 4 i 52 36 A
i

1 #EFnrx
1.1 FEEH S5

g a4 1 iE  (FBS),DMEM 1% 3% 3 (Gib-
co); VUHI AL ZMeEL (MTT), B A A (Am-
resco); | BURC IR, —H WA (DMSO) (Sig-
ma); LZEHT T B 2 v BEBLAR (Santa) 5 /)N R T
BV 8 A SR 9L R 7SR EE (FITC)
FrRic 250/ B 1gG, FITC dric S dit 1l 2 16 (db
HPEENAH), CO,H 4 (Heraeus) ,Forma
class A2 4 W) % 4 HE (Thermo ) , 18] B AH 22 i 5%
(Nikon) , Biontek ELK 800 f##5{X (Gene),LSM-
510 WG R A BB (Carl Zeiss) .
1.2 B4R 5 RAE

BN AT B AR AR R T R Oy BE R R 2
J7 BE BE B AR i SR 4 4] R B REE A B T A ) I Uk
JE T E TR B AR 20~33 &, F# 27.5
B AR LR MR R A O A& BOR
IR BRI PR AR, A BRER K VR I S
AR TIAT-4H 5 Bk Bt 2 0 B S R AR R IR B A2, K s
KB A 25ml F ML, BT UK b sl 4% 5 % 50
BT T — b,
1.3 4R

2 BRSCHR IR 25 1 J7 5 08 m LAAE i, R B
Jir it T A 2 SR 7 0k 0 B )T A P, 1)
R B B A AR AR 43 0 L PBS R BE 2 IR, BT A
29 0.5mm MUREHE, JITA 0.2%09 T 7Y fis J5 g 15 7
A% 90min, #X J5 & 0> 1000r/min, Smin, 7+ M L -
THALJE AL ZUE ) PBS Bk, B0, R 3K,
ARSNGB T EE SR LA T 37°C 5% CO,.
TR BB 1 B4 TP B R 5 8h S VY R SR L) B
NI 10% FBS ) DMEM 15 3% ¢, 4k 2 1%
I, BEFRWAEES 5~7 KJG o E 0, b5 5% 3d

B 1R R SR B R g R S R B
BE SR, i 3% P A 2 i 75 B 5% R U, JS BRI
TR AL 2V AR R A0 ) A KOIR B, A 2~3d T 4
Regel 1k, AR AE K 2= 80% il A, LA 1:2
1) He B AT AR AR 3
1.4 4 AE R R MR

FE BB A 22 s N R IEAR . A R
JEARFAERRE, 0 SRR N 2L AT H i
Ii]
1.5 20 3 B R 2 L

K FH MITT 325 A6 D0 48 Jf 1) W2 % B (OD) i, 3
Hr a3 SRS, 8 1 FEBRE AL 1.3 .5 18 (4
Slair 44 P1.P3 Fl PS5 ) BB 4 LA 2.0x10° 4>/
FLI % B R FP T 8 B 96 FLAH , A3 B 43531 12 Fh
HARAE 6 R AL, E T 37°C 5%CO, 1 FHE JE
35 FRAA N, T A0 I 58 A WG BE S | 55 24h 23 51—
Bt , m&fL A 20p] MTT IS, Akstis s
4h, BJFZIREETE, W ALK R, ALImA
150l DMSO, Z ¥ T &K FAGEIR Y 10min,
25 S o, SR JE PSR S S5 A D AL A I
K 570nm Abi 4 AL OD {H, LA 8d, R
P MTT K25 30, 2 4 A Kl 2%
1.6 PRI AN T AR S A Al

W 1345 8 1 P3EE ) Al 20 R 4 b 9
PR 6 FLANMIEE TR, B K E T0%0 A 1,
W 5538 /7 JF H PBS ¥k Sminx2 ¥, A B
M2 4.0% 20 5 W IEVS W1 22 10min, {5125 [ 2
W, A PBS ¥ 5minx3 ¥ ,0.5% Triton % 1k 2min,
PBS Pk Sminx2 WK, 1% 1iL3E F1 8 1 (BSA) =
T E P 30min J& 00 25 B AT B — TR BE A A Al
PN 1:100 # B 19 /)N BRUBL I T 2 11 BRL v B Rk
s 1A R 2 se ik Sopl W2 &, H BSA
YEBIPEXT IR, B AR 8, 7E 4°CRE 3N, i %, PBS Uk
Sminx3 UK, 50 1:50 # B () FITC 286 hRic 1Y
W=E BTN B G s il 2 1gG,37°Cilt L &
45min, PBS ¥k Sminx3 K, 50%%% vf H il &f A, 4t
RE WM TWE, SOIOCRRPIEE A 1
U i 5 B 3K
1.7 Sitstoir

K H SPSS 16.0 i AF il AT et Ab 1 T
B LA B AR E 2 (s ) o o AR R 40 72
AN [ B[] 50 R OD B R FH 8 52 D00 s 5540 1) O 22 93
Br,P<0.05 #mERAGIFEE X,



64 o AR 2% 7R 2010 AR5 20 55 1 1)

Chinese Journal of Spine and Spinal Cord,2010,V0l.20,No.1

2 #R
21 AR AR S WL

JEARES FR A5 10~14 K, 41448 JA BT 454 40
JHLSE HEY Bt 5 7 B 1) 3800, S S 400 i 4 3 T 444
Z YA KRG (B Ta) B ARE ) 240 OB A&
ZFEAL, EECNRIE M Z MY, AR B R,
7 W Je Aotk o AR 52 MK 5, IRRSE I
BT, 40 A A BRDE A= B (& b)), 40 i i
AlA B R IR TR AR (B o), S AR R EE
5% (PSR FE R AF A IE S
22 fEARHH G B 5 A K R

AR P1.P3 . PS 4 )5 2k Kl ,0~2d
WA R EAR I 2~5d ANHE RS A B oM TR R, RS
G B N X B A 5 I A AR KRR iEA
FE A KR STE (| 2), Hi9E 1~8d
(4 o MTT AT Y OD (E L3 1, [W—At4n
JLAE A R R] 5 OD fH 22 A Geit 8 3L (P<
0.001) 5 [7]— B[] 25 AS [ A0 48 M f) OD {4t
T 22 57 (P>0.05) 5 40 ML AR 5 B ] 4 8] JC 28 B

RO, A ACHR L BEIR B TE G 127 22 5 (F=0.283,
P=0.957).
87 e S U VBN DR SR E )
J A B 2 M A P R AN T D A
FCY A FHPE (8] 3),

2.3

1 BAETHMAAMGEIMNEFARERE S MTT #0
KR SE E (OD) & (x+s ,n=06)
i AR AR »
Fif i) &1 1% &3 1% & 5 1%
1d  0.300£0.052  0.299+0.017  0.308+0.028 0.104 0.902
2d  0.294+0.032  0.289+0.289  0.289+0.028 0.072 0.931
3d  0.403+0.030  0.377+0.047  0.419+0.084 0.846 0.458
4d  0.545+0.058 0.567+0.126  0.589+0.059 0.977 0.410
5d  0.665+£0.086  0.681+0.081 0.678+0.066 0.129 0.881
6d  0.671+£0.103  0.678+0.032  0.675+0.031 0.017 0.983
7d  0.645+£0.094  0.654+0.049  0.638+0.033 0.077 0.927
8d  0.608+0.081 0.636+£0.047 0.620+0.026 0.275 0.765
F 38.103 50.571 64.506
P 0.000 0.000 0.000

B 1 B AN AN 2E B OMER a BT AH U B 3R 10~14d, A0 N AUBAT H ( x10) b 12 3 Ui S 2 AL,

FENRIEFZ ML ( x20) ¢ 4 M0 Bl 5 I S0 A AR K ( x10)

B2 & 1.3.5 FRONH B A0 L0 AR il 2%

3 2 3 UHB AR PO ( x400) a BB E A REEFOLR OIRTE (SR EDO0) b T BRI PR s 2Ot 1

FRPE (2 @B 5E8)



o[ A 2 7 2010 4E45 20 4855 1 3]

Chinese Journal of Spine and Spinal Cord,2010,V0l.20,No.1 65

3 it

oA R LSRR 2T 4 Dy 32 Y O 2 A 4141
FULASFY e R SRR AR, AT HES ORI
LY e T2 M B3 AR X D B A IR AT
PR S R B AL IS S AL B AL, W S BOME A pAE
I 28 s S RE AR 21 B el 40 D ) 3 O A A58 £
P A 2 BB A i A Y LR A, 1A S 2
B SRR AT S BB A AR AL L Y B S T B

o

SRR TR AR B L ) R BT B, HoOy kg
%, IR FEE R A G EEE AL A 4
Pl gk, Rl 20 4R, BB IR AR P 1 T 52
S Py Hh2 2 A, R AR SR 3% 8 0 41 )
SCE ST E W N, Nakatani 25590 23 7 F e i i
TH AL BB AT 4 2L 3R O 0 40 1 2 56 SR T, 5
BRI Ak i L%, A b 5 1 A B 0l Al L B
T FHEE Ry )z B o8 A G ] SRR 57 O vk R
H DY A %) ZH 2 B L G B A B SR R B 3R L L
FPRARKE 7 P S BUR 25 4R N 80, Ko R 454

L R ZH S B B RN A0 AT Y % G AU
FRTIE G E A ALV R TG AR5 R
2R T AL e 3R RIKE BT (i 4 1
B Tt S s ) T £, R U PR ER S 7R I T Ak
AN S S F ] I 3570 M 11 5970 O S S S I VN
1, A F T 40 AL ZIE AT e, e FRATT A S 56 o
WL EEH T 70 i Ji il T3 A6 AT ) 20 2L H s e, 4
JiLAE B TR 10~14d, 8 R T AN B0 A 1Y) 53 55
iR,

FEBRARIE TR R, FRATTUE 5 2] 48 i 7F 4 21
PG R 2 10~14d FFERIE I B S R, 2180
S LA bR 20 PR R AR R SRR R E AT . AR
WFFE R MTT 35K A% 1.3 .5 A 40 i 33 58 4R
A K ik, R Kl 2 S B G
TE AR A R 25 1 A A0 B A 25 A B ] A
(1) OD B 1) 35 52 0 1t 5008 1) O 22 50 B 6 B, 41 i
AR YR 250 R A0 AR Y 5 s ] 154 38 T 3 3 TE 4
e 5 VB AR S IR 0 RN SR A A i AE 1%
5ARLL R Al A s pE R R e . 18 S ARLLE 2
T IR 20 e AR A W) 2 R A T B — 2B

23
Fto

HEAR IR TR R R A, AR A
L5 HA rp IR JZ 18] 2 SUR U B4 A L AL, A IR
WL sE Z M, XA 25 5 AT 2k 20 i 2K
R, I 2R 18] 78 5 20 i 0 v Y 2= ok 5 4
(AN 4 A i) b pobmic . 1 B U2 et 4
20 M A = AN AN T, AR BRSSO
IR BRI AR AT O S e A T R R AR
ARSI BT AT 200 4 5 B e 5, A MR 2SR A
BEDE I A2 S R 18 B A YR A0 B T A4 A
e R,

BN, TR I 1h 2H 2R B 3R L RE L 43
BN AN, WA S AN T AT 4
AR fE A AL 5 AR AR R R AR
TE LRGN IR B S A AR D TR AT
w1 R AR S BEAL ) BT T R

4 SE

L JA D5, S AT A e 0 1 A 1) R At 5 N PR AT 5 2 SR (). o
A B2 ,2004,14(10) :626-629.

2. Yoshida M,Shima K,Taniguchi Y ,et al.Hypertrophied ligamen-
tum flavum in lumbar spinal canal stenosis:pathogenesis and
morphologic and immunohistochemical observation [J].Spine,
1992,17(11):1353-1360.

3. Specchia N,Pagnotta A,Gigante A, et al. Characterization of
cultured human ligamentum flavum cells in lumbar spine
stenosis[J].J Orthop Res,2001,19(2):294-300.

4. P )Wy Al B 3R B ORML ) N A pg B TR A AL
2000.70-132.

5. Nakatani T,Marui T,Hitora T, et al. Mechanical stretching
force promotes collagen synthesis by cultured cells from hu-
man ligamentum flavum via transforming growth factor—betal
[J].J Orthop Res,2002,20(6):1380-1386.

6. EAT VFBUNS , 4, 55 AR AT PR 8 B Bl 40 B 0 A 1 15 57 I
5 S S D] AL i Ak, 2004, 14((4) :237-240.

7. Fan D,Chen Z,Chen Y,et al. Mechanistic roles of leptin in
osteogenic stimulation in thoracic ligament flavum cells [J].J
Biol Chem,2007,282(41):29958-29966.

8. Moon SH,Park SR,Kim H,et al. Biologic modification of liga-
mentum flavum cells by marker gene transfer and recombinant
human bone morphogenetic protein—2 [J].Spine,2004,29 (9):
960-965.

(Wi H #1:2009-10-09 & A1 H #]:2009-11-04)
(EXBE H A
ST TR T



