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[Abstract] Objective:To observe the effects of self-assembled IKVAV peptide nanofibers on dorsal root gan-
glia neurons (DRGc) through co—culturing of DRGe and gel.Method:The peptide was dissolved in NaOH so-
lution with pH value adjusted to 8.5 and the concentration of 0.0lmg/ml,then the peptide was triggered to be
self—organized into gel by the addition of DMEM/F12,which was detected under TEM.The DRGe suspension
established by primary isolated culture methods,was divided into experimental group and control group.In ex-
perimental group(EG) :DRGe were transplanted on the surface of 2-D gels,while in control group,DRGc were
transplanted on the surface of poly—-lysine.Growth of DRGc was observed by IPCM.DRGc's survival time and
the length of neurit in both groups were observed by cell counting and immunohistochemistry methods,and
these datas were put into statistical analysis.Result:TEM showed that the self-assembled gel was composed of
network nanofibers.The neurite length of DRGe at 1st day in EG and CG was (43.8£10.4)pm and (33.4%
5.75)pm respectively.The amount of neuron at 2st week for EG and CG were 36.50+1.78/EF and 19.70+
3. 71/EF respectively,with the percentage of (43.60+4.83)% and (39.04+3.87)% for EG and CG,which had
significant difference (P<0.05).Conclusion:Self—assembled IKVAV peptide nanofibers,which can degrade the
neuron mortality as well as promote neurite sprouting and growth,is a bioactivity scaffold,it can serve as a
superordinary nerve tissue engineering scaffold.

[Key words] Polypeptide ; Nano;Self-assembly; Dorsal root ganglion

[Author’s address] Department of Orthopaedics,Union Hospital,Tongji Medical College of Huazhong Univer-
sity of Science and Technology, Wuhan,430022,China

A #6451 71 (spinal cord injury,SCI) & & BHA
HEE&WAB . HE [ RFF#I 4 7B H (30500511) . . - N _

g3, SCT 4 TR
S (EE WA T (1983-), BB, BF5007 1 - 4 RE 05 B 0% ﬁfzﬁ, ! Fﬁ‘?mﬁx‘ﬁ&%ﬁﬁf:ﬁﬁ?ﬂ?
L3 ; (027)85351419  E-mail : zouzhenwei1983@126.com o 22 2 2 v B BE SR T E AR 45 403 R R A
AR Rk () JB2 SR IR, B 2 SCT B B ok 17 H Rk,



oA HA A 2% R 2007 455 17 555 6 )

Chinese Journal of Spine and Spinal Cord,2007,Vol.17,No.6 451

UTAE DGR Y 20 2 T AR 07 v iR T 8 R iy ok
TR, AR SRR RE S BE A AU T R R
A AL GE SR R ALR B A Pl T
FARELL e RAR AR 1 SR} 3 A A LA 1
IR 22 R B A TEE B e A S RN
LT AT G, BRI BT 7E T i il 2
HATRRRINL o Ry 5 20— o i S 28
BHE B 2 8RR YT SCL, FRATE AR T
IKVAV (Ile-Lys—Val-Ala—Val ) iif 5 F Bt i £ ik —
AEREN LA, BT R AT M (dorsal root
ganglion cells, DRGe) R F 32 22 Bt f7h5 %, WL
GEANML I AT B, SR RE R B T
T AR R FH A S B AR 4

1 #RS5HE
1.1 MRS

KA . & B DMEM/F12 (Hyclone,USA);
Recombinat Rat B-NGF (#3228 H]);B27 Uy insl
(KRRAF]) ;1% 4 1135 (Hyclone , USA ) ; 2 5 i
TR (poly—L-lysine ,PLL) R F M 5l (1
KT RPN Uk S AL (NSE) |
SABC f e H 4k 2= 0 & (P A3 A ) ) Z ik
MmoA R A kit & R L,CH;0 -NH -
AAAGGGEIKVAV-COOH ; 8 4= K B (i 48 Hh BF
K2 R U B2 24 Be 52 56 sl g v AR ) 8 A 22
% (inverted phase contrast microscope,IPCM)
(Olympus 1x70/1x50,Japan), i 4 H ¥ & 5%
(transmission electron microscope, TEM) (JEM -
1230, Japan) .
1.2 ik
121 ZRRAHAENER WK ZKRET 0.IM
NaOH %, F 0.1M HCI %5 % A JG 78 28 18 7K 78
5 pH 2 8.5, HZKHKE N 0.0Img/pl, B 10l
Z WKW AN TEM B u& B Fo, m A 10pd
DMEM/F12 H 20 %6 BUBERS , B+, BEIRES4Lta,
TEM M%<,
1.2.2 DRGe M85 54045 B 10 R HE
SD KB, W 440 T A SE IS , 75 56 U1 JF B2 ik 1
i, AT T AT U A A 1 S e R
[ 3% 58 B3 B 28717 B D BR A 2297 JF S i 3
I ot 240 T 9 A RS, BT ST 4°C PBS WY
S A A A B RS R e 2 B

JFH WK TR B RS A INAT Tmg/ml G D il 1) 25

O 37°CHE 37248 I A 45min J5 , 1000r/min
B0 Smin, 725 LSRG A 0.25% [ 2 1
3~5ml,37°CHE IR Ak, E AL H L 20k, T
1~2 7% 6 20 I3 B 42 28 1k T8 Ak, 1000r/min 25 0
Smin , /N0 ZIE AL 1) 2508 AR 50ng/ml
NGF 2% B27 @71 DMEM/F12 15 3%, W%
/IO WAT 4 HL ) RBP4 A2
1.23 DRGe MR: 5% W& 2 ANJCH 12 fLE 37
B, K 38 T 0 TR O B B 26 R T B SR AR, S 4]
FUXT R 4519 L, X IE4 .0.1mg/ml PLL 37C
£ 8% 6h ,PBS kS5 4 M, 92804 :0.1mg/ml PLL
37°CHHE 6h,PBS MYk)E, B 60pl 0.01mg/pl £
B WCE T3 B A 60ul DMEM/F12, %4 fb
B BJE B —  37 BH O REE IS, R I B W pH
H7.3, F AR UG LA 5x10%/ml R B 43
TR R 6 R R S Bt A b, B 37°C 5%
CO, A i 5% 1 3d i 1 1k,
124 DRGc WIEASWEE  TEREFE 1d B, 505
4 X B A B3 AL 7R W O S A
B, REFLUER 10 ASPLEF 200 F5 5K A5 4T
8 AR et ROt 4 AL BT v b 28 T 2R I B K
FE (TSR A A et 5 A A 3] 5 AR v 114
EHEE) B LA um EoR
1.2.5 DRGe %7 K b el 78 12 fL5
FM b 3% DRG 400 3d  14d i, 525640 % BB 4
T3 FL, R ALBEAL IS A4 10 ST kAT
NSE G dl Sk 2= e o R R R Yt . 4% 2 R H
2 5 E 1h,0.01M PBS i L5, N 10943
FAvEE IR L, 37°CIEFRFE 30min, A 1
200 Hbt B NSE difk, T 4°CrK A 2%, PBS 7 Uk
Je K 1:200 A= R AL 1L AP TG % N 7E 56 3% A
I, A 3T°CKEFE R E 30min, PBS ¥ Uk 5 i i
ABC £ &Y ,DAB B, WEAKMEEUIIAEE
YL MOAZ S K, R GBI B B A B
2 i G At v B0 B I GE R 1T NSE B 8 B
YL BCS FT A ANE, AE HAE hy R 2 e AN T
i LAl
1.3 Sife#ab s

P e 25 R U B hr i 22 RoR, i fs
i it SPSS AT ¢ K5, P<0.05 FRon AT B 3
xS,

2 ZR



452 o AR A4 AR 2007 AFEES 17 5 6 1)

Chinese Journal of Spine and Spinal Cord,2007,Vol.17,No.6

2.0 HAREER R %E

25 GBS R % IKVAV 3 P07 1) £
IRV W AE DMEM/F12 filh &~ [ 428 &I, B
F G BUR AR LT 4 £ 4 B AR R 3~5nm, LT 4R
RSB (E 1 AR,

2.2 DRGe M%5E

JFAC DRGe ¥ 38 15 77 3d Ji 8] 8 A1 22 1 il s
VLSRN 20 i A 5 R R B RS R | B
RER K Dea i, IFAH ) 28 ; P 28 o0 22 W) A 2R
XA ZIT M4, $5 371 DRGe 4 NSE Hi ik
G RE LA SO, 8 A T AT LA (e B i B RS
J BT A B R AU HE (2, J546 oIl ),

2.3 A4 Z K% DRGe BIEY241E

15 85 FH 25 0 OB .k LA v 4 i T R
J& 6~12h FFUR I BE | 1557 24h B A S8 il i | 45
TR 4d IFREFROR R b BB 0 M T I 45 BT
Fi 12d B R 28 T A I N T R A i 58k
ARG A AR T (B 3, JEdd o I ), sese g,
5 PP 1) 2R B s R TR ) 20 L 4~6h BV AT OG RE 8%
I 24h BRI W A oS AL, BEFRES 3 R AT RD
AL AR 2T R SRS 12 R AU A
AT AN R ) s i (B 4, R AR UL ) .

S BRI 1d B, PR Tl g K i) ik
60wm, V- ¥R K N 43.8+10.4wm; X B4
M ITCHE TR 1d B R K R EKE S 4pm,
KA JE N 33.445.75um; WYL Z A LA B35
P22 57 (P<0.05),

B R & 3d B, S B0 2 55 0 HE4H rpobi 28 5T EL 45
T 25 BE R 14d X B2 KR4y ph 00
YMIBET, SLG L PR 2 oo AN i Lo ) B T
B4 (P<0.05,% 1),

3 i

AL 0 45 41 41 TR S22 bR B AL B L
Ak DR AR e A PRI A 2 e
P 2 DA T B = 4 AR 25
AU B AL SRR IR, A R Py T

P, ) T 200 i LA B A DG 35 T 43 R AR R
(7] BN 3 A ) 200 B 3 5 1 53 1908 A AR 7= 1
Heth (AT KA 2 T 0 M REAIE 2F 41 ) 286
IEER AL R Ar 4 M AR BT . O HAG AT B A
P A B i R

Gy B A TR H AR P A IR IR %
T 11— S 94 1 3 Tl 2 A 2 B R RS R e 2
PERY ST B — 2o R L N & RO A
TR K VA TAEH] JETEAR T RRIE LR ) o
Fa e A R B 85 #4921 Holmes 25 FH [ AR 25 A B
Pifh Alg—Ala—Asp (RAD)ZERK, 5 %10 RAD16- 1
(AcN-RADARADARADA -CNH) #I RAD16- Il
(AcN-RARADADARARADADA -CNH2) , 3 ¥ Jik
BEAY N I A C S i 3 B A6 RN B Bz Ak 18 4 LA B
I HOTGH R i, R SE RV R T PBS 5 B TR
pH {H FTE 7 Hk B, AETE A PR R ] UL A9 % F 1Y)
Sapeptide #4 £+, 5553 BEAR T 7 BB SR
RAD16— [ 1 RAD16- 11 38 8Ll W tR: B £F 4 25 44
-4 E 450 10~20nm, Sapeptide #4£LH1 %4 RAD
75, A5k 5 R SR 4H i 0 5L 5T (ECM) H Sy 2 il
i B 32 AR AR 45 5 7 4519 RGD 41 (Arg—Gly—
Asp)FIL . MATHs d 22 M B F AR R 1 % &
LA 28 REH b R F IFE S PIRAP G, SR
)1 22 20 A R ARARL, AN [) A 3 A e 3 T Y
H&MK, o] W7 A 485 R BE 0 Ay A f
WA IS A 2B B AR,

A SLgG h IKVAV PR M50 1 8 41 149 O .
C,¢H;;O-NH-AAAGGGEIKVAV-COOH,, J&i 1% 1 ]
HAaFH8 1351.6, @ HlRAH s AOR LA
98% ., ZIT A CHs 0 SEBKPER, 5> F R4,
I H & A KA B3 R CioHa O, 7% 45 74 T 2 5 ik
Xof G T TR ot B R 32 A A4 i B e e Sk R
JRRT GBS F il & 1Y) F 2R T N R, R ORTR
H A EEIE . P A H A3G3(~AAAGGG-),—J7 Tl
5t R P FIRLORE , o — T T L S S A v 1 X
BIKVAV i Bl 2F4e e i, MM 258 IKVAV 1Y
WX, E SRR, 57 B i, 4 pH {E>9

1 TWAHAEIRAREF 3d.14d B H DRGe tE 41 (x%s,n=30)
. $3 K %14 K
i i AL NSE (+) 41 itd % DRGe L il 20 i 58K NSE (+) 41 fitd 5 DRGe . #i]
LA 130.20+13.23 39.30+4.42 30.55+1.69 84.40+7.81 36.50+1.78% 43.60+4.837
Xt HE 41 134.00+8.34 38.70+3.47 28.87+1.56 73.104.15 19.70£3.71 26.97+4.90

D5 0 B4 s P<0.05



oA HA A 2% R 2007 455 17 555 6 )

Chinese Journal of Spine and Spinal Cord,2007,Vol.17,No.6 453

1 O NG T R T s 1 N | S N S
pH {E<7.35, KB Hi far HE R A FH A 2% | 57K 2k 141 3R
% REMZ DT 5 MU A 41568 iie iR
RELEHRY . SEIKIY C 35 IKVAV 51k 2 Ik T 45 7
FET N i K B 22 JIK RN ot B B 0 T 45 A PN 16,
AR I A A BH S 7 (I Ca®) J5 , 7 7 H A A1) K
AIE A 5 BT Z R A RAE R R R, AR
RRCEE3 33

BEAh, R K 2 A A R 2 4 T AR
MBI A LT . OF IKVAV,IKVAV
(Ile-Lys—Val-Ala-Val) 5 J§ T 2 Kl % 8 1, GE {2
HEAN ARG B BB A0k A K A R K @K
N 25 fRT 26, AT i DMEM/F12 fih % 5 )% i R
PELF 5y T35 5 s @R A =4 (B BE 1R ) WT g HL AR L
W, TG B 38 B g B B N 5 (DBE i R 2 FLAE
AN AR AL RS 1 23 () R AL, ©OKT A5 T
N T 516 0l DL R 4 e R

ZRAE R IR R A DMEM/F12 J& , fE A T
A BH B 7 1 i 2 R T BB A TR R A B A, R
1738 5 TEM M52 UE 5 12 58 e A4 2 g 210K 40 K
R4 AT YE EH AN 3~5nm, K ] IA B BCE 40K
LU AT — B2 B, AT N AN AR 53 R4
P LS — BT KSR ECM (95 24 b KL

A5 2 R Sylvain 2870 75 253845 DRGe 4
Jifl,DRGe & & W R SE M 2200, 2504 ) 5, 38
M5z T m Rkl Mool 514 5 &
P28 3R N TR K IKVAV 2k — 4e B ik
554 KB DRGe AR A 15 9%, 45 R R %
TUEBEIE YRR S 2o R A K e FEE K
FLRBAE KM 28 ST AR AN A IR I (B] A3 B 2898 5
YER, HAE FH LS 0] B2l IKVAV 55028 40 fifg
T A LBP110 454 5 i 15 5% 5 i ai g m
c—fos LA )35 | A2 2 40 A A% AE K A dm 28 1)
FERBA L %M R D e R — R LR
5K ECM (1 LE ML

ZE LR, & IKVAV G A S B 2 Ik B 4%

FAREX M2 A A R GF A A OAH A, BEVE = A
FEM Je HE FFE A, HAT S A Wi v RUE AR
ARy — R AL S TR R, FERUR 9 T AR
ks R AT SO R S, R
MF AR S SR>, T B R E B R
BEST R HR , NTTE BG YT H A,

4 SEXM

1. Novikova LN, Kellerth JO,Novikov LN.Biopolymers and biod-
egradable smart implants for tissue regeneration after spinal
cord injury[J].Curr Opin Neurol,2003,16(6):711-715.

2. Estroff LA,Hamilton AD.Water gelation by small organic mol-
ecules[J].Chem Rev,2004,104(3):1201-1218.

3. Holmes TC, Su Xing, Zhang S, et al. Extensive neurite out-
growth and active synapse formation on self-assembling pep-
tide scaffolds[J].Proc Natl Acad Seci,2000,97(12):6728-6733.

4. Niece KL,Hartgerink JD,Donners JJ,et al. Self—assembly com-
bining two bioactive peptide —amphiphile molecules into
nanofibers by electrostatic attraction[J].J Am Chem Soc,2003,
125(24):7146-7147.

5. R HREHT, S, S5 5 5 IR R — 4 R - TN R -
A TR 22 SN K 1 2 X0 1 1 A 2E 0 A7k 2 ). v A
Frg SRk, 2006,23(11) : 1398-1400

6. Silva GA,Czeisler C,Niece KL, et al. Selective differentiation
of neural progenitor cells by high—epitope density nanofibers
[J]-Science,2004,303 (5662 ) : 1352—-1355.

7. Andre S,Boukhaddaoui H, Campo B, et al. Axotomy—induced
expression of calcium—activated chloride current in subpopula-
tions of mouse dorsal root ganglion neurons[J].J Neurophysiol,
2003,90(6) :3764-3773.

8. Kibbey MC,Jucker M,Weeks BS,et al. B—Amyloid precursor
protein binds to the neurite—promoting IKVAV site of laminin
[J].Proc Natl Acad Sci, 1993,90(21):10150-10153.

9. Chalazonitis A,Tennyson VM,Kibbey MC,et al. The alpha 1
subunit of laminin—1 promotes the development of neurons by
interacting with LBP110 expressed by neural crest —derived
cells immunoselected from the fetal mouse gut [J].J Neurosci,
1997,33(2):118-138.

(Wi H 81 :2006-12-26 & 1al H 381 :2007-04-11)
(ELHBT  F K
(AL k)

e
SH R

RILITMH EHEEFFEREN20060 FEITARK 2007 F 37K

(P BA AR MR E)2006 FEITRAMER, 5 L TFTA,ZMHAH 88 L/, £ FHAE 176 T, 2007 5434 AT,
A5 T/, A 180 S, AT R I TR B H E WSk R A (b5 %), AFEHH S AP SR Ak,
R HTHAMER P B A ERACEBAAER R E)ZEIE L5 100029, B F B (010)64206649,64284923 , E—mail b
3k cspine@?263.net.cn,, 3K I £ AP LR T M (OF B A AR A Z & )2006 F AT AR 2007 A &R E MK



