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Effect of polylysine and gelatin on proliferation and differentiation of neural stem cells

Sun Li', Zhang Li?, Hu Xiao-feng?, Zhang Hui?, Luo Qiang’, Wang Xin-sheng', Zhu Deng-xiang', Bo Ai-hua’

Abstract

BACKGROUND: Currently, there are plenty of the investigations regarding the induced differentiation of neural stem cells (NSCs) in
vitro, but the process of differentiation is difficult to control, many methods are complicated to operate, and the proportions of
differentiation are very low.

OBJECTIVE: To discuss in vitro cultivation of rat embryonic forebrain NSCs and to observe the differentiation rule of NSCs.
METHODS: The forebrains were isolated from fetal rats under aseptic conditions, to prepare monocell suspension, and cultured
with DMEM/F 12 medium containing N2 at the density of 1x10""/L. In the process of cultivating, BrdU was added to mark NSC
spheres. The induced differentiation experiment was divided into three groups: polylysine culture plate, gelatin plate and no plate
culture groups. 20% volume fraction of embryonic bovine serum was used to stimulate the differentiation. Immunohistochemistry
method was applied to detect the level of nestin and BrdU, as well as NSCs differentiation into nerve cells in the serum induction.
RESULTS AND CONCLUSION: The cells presented the NSC-like growth and continuous proliferative capacity, they can
subculture. Nestin and BrdU were both positive in passaged neurospheres. The inducing differentiation effect of the polylysine
culture plate group and the gelatin plate group was greater than no plate culture group (P < 0.01), and the polylysine culture plate
group had a little higher percentage of neurons differentiating than the gelatin plate group (P > 0.05). The result of
immunohistochemistry was glial fibrillary acidic protein-positive and microtubule-associated protein-2-positive. Rat embryonic
forebrain is full of NSCs. The polylysine and the gelatin as cells holder in inducing NSCs differentiation can improve NSCs
differentiation and mostly differentiate into the astrocytes through differentiation observation.
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Figure 1 Morphological observation of neural stem cells of
primary culture 7 d (x400)
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Figure 2 Nestin-positive after the smear of monocell
suspension (Immunohistochemistry, x200)
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Figure 3 BrdU-positive cells demonstrate the proliferating
capacity of neural stem cells
(Immunohistochemistry, x200)
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a: Polylysine culture plate group b: Gelatin plate group

c: No plate culture group

Figure 4 The differentiation using serum at 10 d after
passage culture (Morphological observation, x200)
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Figure 5 The differentiation at 10 d by using serum after
passage culture (Morphological observation, x200)
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b: Microtubule-associated protein-2

a: Glial fibrillary acidic protein

Figure 6 The differentiation of neural stem cells in vitro
(Immunohistochemistry, x400)
K6 ARINE Tz T4 M 204k (e Uk 7, x400)

3 itig

S gk BRI, IR B B R R R T i i A
TG IR 44, HEGFMbFGFRIEG, XA
TANMGEAWT 7 48858, TR ER; ZEFFESAE T,
REANWTAEARTE OB M 2 BR o

TEARAIIGBE S 3 B P nestin () KI5 Bk g b, 1
LT A0 TG AR i Pk 2R 1 —— A TR 5 40 M R i 1 2R
20 e o 4T i R M 85 R A SR B 1 2. e 4120
2 25 S 5 G e e e 4k LA A B o UE B T 55 R4 2
I B R B RE ), T B 2 i EE, e
5 34 A A TR A0

HH ) 22 2 I nestin L7 9 #2840 I 1R 45 AiE 1 A= 4
ARG N TR T A e P, fEE ST
90 f A K R BB Y, B JEAR B IR e ARAR RS FR K 7~
10d, SR TN TRk, X vaBe kAR /b 4
PEAT e e R 22 VA, Al Bk A nestin B
Mo RBIASLIG HR R4S 2 41 AR 140 i

LR E M AT AN I — DN EEAE M, 75 NRE TR
He R LEGFHIbFGF. )5, MMAFBSRHATAH MIEH R
MR, ST A e L 2R T 22 T4 e

ST ORI A I e A 28 e LA E A7 1 1
17, M TR IR SRR, AR AMTT
Jii e 1 FH Alzheineris S5 28 2R e 50 IR R I L R i
FOCE LA U018, ARSI W R B 22 A = IR A
I RIS SRR b R A A R A A TR et fe e, 258
S0 Rt B 2L R P S R 2L I B i A Ry 4 22 8 B A4
e A pa g Sy s T ICERRAL(P < 0.01). £ IR IR
IS5 T WA 4 (P > 0.05). 4l [a) 45455, i
HIREIRA T I\ 2 R « W Re U (et ph 2141 i
H5 . WMEEEFR10 A TAn ek ik, RILZ R EE
W FMAET AN B2 0 B TERT AN . #1141 il
TR I FARZ BRAB AR, 05 R SR A A — L 1 40 43
e AR Z 408 R B AL oy Al o, ARzt gl Je 52
SO0 LA ORI, A B ) DG A i A e 4 0, 4

8758

I P I ) A1 45 40 B 3 A 2R IR (DNAVRE P 350 3K
FET o ARSI I RIS S RBUBIAT (10~204K),  THik
JRERZE, JFRA400 H 4 ag, fhee Tk
RAf, AR RAREM ML bE

4 SEHE

[11  Reynolds BA Weiss S.Generation of neurons and astrocytes from
isolated cells of the adult mammalian central nervous system.
Science.1992;255(5052):1707-1710.

[2]  Bacigaluppi M, Pluchino S, Martino G, et al.Neural stem/precursor
cells for the treatment of ischemic stroke.J Neurol Sci.2008;265(1-2):
73-77.

[3] Takagi N.Pathology and strategies for the treatment of ischemic brain
injury.Yakugaku Zasshi. 2009;129(10):1215-1219.

[4] Nakayama D, Matsuyama T, Ishibashi-Ueda H,et al.Injury-induced
neural stem/progenitor cells in post-stroke human cerebral cortex.
Eur J Neurosci. 2010;31(1):90-98.

[5] Garavaglia A, Moiana A, Camnasio S, et al.Adaptation of NS cells
growth and differentiation to high-throughput screening- compatible
plates. BMC Neurosci. 2010;11(1):7.

[6]  The Ministry of Science and Technology of the People’s Republic of
China. Guidance Suggestions for the Care and Use of Laboratory
Animals. 2006-09-30.

T NRICRIE RS, R TR S e s i
2006-09-30.

[71  Rietze RL,Reynolds BA.Neural stem cell isolation and
characterization. Methods Enzymol.2006;419(1):3-23.

[8]  Knobloch J,Kunz W,Grevelding CG.Quantification of DNA synthesis
in multicellular organisms by a combined DAPI and BrdU
technique.Dev Growth Differ.2002;44(6):559-563.

[9] Lendahl U,Zimmerman LB,McKay RD.CNS stem cells express a
new class of intermediate filament protein.Cell.1990;60(4):585-595.

[10] Aschuer M, Sonnewald U,Tan KH. A strocyte modulation of
neurotoxic injury. Brain Patho.2002;12: 475-481.

[11] Swanson RA, Ying W, Kauppinen TM. A strocyte influences on
ischemic neuronal death.Curr Mol Med.2004;4: 193-205.

[12] Nagai M,Re DB,Nagata T,et al. A strocytes expressing ALS-linked
mutated SOD 1 releases factors selectively toxic to motor neurons.
Nat Neurosci. 2007;10:625-622.

[13] Giaume C, Kirchhoff F, Matute C, et al. Glia the fulcrun of brain
diseases. Cell Death Differ.2007;14:1324-1335.

[14] Tejina E, Zhao BQ, Tsuji K,et al. A strocytic induction of matrix
metallop roteinase-9 and edema in brain hemorrhage. J Cereb Blood
Flow Metah. 2007;27:460-468.

[15] Maragakis NJ, Rothstein JD.Mechanisms of Disease astrocytes in
neurodegenerative disease. Nat Clin Pract Neurol.2006;2:679-681.

REARRERELFE—

R ZB). A A AL HF TR BiRAL (2007304), R
AL AR: FEPeAD T e ds SNt 6 IR 7.

FUBMZE SRR BARAT RAEAAK B R EMZ
ZHAR B 4SRR3R 04 2 A B G5B

REHICYH A 55 b R AT I 22T e,
PEE R A A REH A S oLt % RB A B AR5
Fh 22T tmAa oA A A tn NG BE F AR 5 - e g2 4d
YA, B2 AZHBR @I,

PREIFIGERT “2hr T L AMANE T RSN BE
3 Aa o ALEE, 55K nestin, BrdU, A4 4 4eagbe
Bl , MEMEEG 2 BAEALAE

Rt IR AN TS T/ RN AR T IgA
SACRAF, HNB DRI, RRMAESEF SRR, &
I A HRIVELEF AT . DR S R I A B
AT TR N, AT E AL, St — LR &

Y

257 i)

&

TELEIG R L RIME: FR A RN R AN T b4
MR A FRAE A 2

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



