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Abstract

BACKGROUND: Caveolin-1 is expressed in mammalian brain and involved in the normal development of the
brain, which can affect the proliferation of neural stem cells in the brain.

OBJECTIVE: To acquire neural stem cells from caveolin-1 knockout embryonic mice in vitro and study their
biological characteristics.

METHODS: The whole brain was separated from C57BL/6 mice and caveolin-1 knockout C57BL/6 mice
respectively at encyesis 14-16 days. Single cell suspension was obtained by enzyme digestion, and cultured in
the conditioned medium of neural stem cells. Following 7 days of primary culture, the cells were induced in
Dulbecco’s modified Eagle’s medium/Ham’s nutrient mixture F-12 containing 10% fetal bovine serum for 7 days.
RESULTS AND CONCLUSION: The major cells of the cell suspensions from the fetal mouse brain were dead at
1 day after culture, and some single cells floated in the medium and their transmittance were better, and then they
gradually formed multicellular balls after 3 days. A small amount of cells were adhered at the bottom of culture

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

aM K, B, 1970 F4,
A EmEA, Rk,
2002 4 KL,
+, HIx, HEAEFF,
INE P 0 [E LA 4 B
& sk B BAY 2 F g B AR

doi:10.3969/j.issn.2095-4344.
2014.23.022
[http://www.crter.org]

hE 5y #5:R394.2
SCHRFR RSB

& 5:2095-4344
(2014)23-03739-06
ik 2014-03-07

Liu Bai-yan, M.D., Professor,
Doctoral supervisor, Hunan
University of Traditional
Chinese Medicine, Changsha
410007, Hunan Province,
China; Yiyang Medical College,
Yiyang 413000, Hunan
Province, China

Accepted: 2014-03-07

3739



K, F BETRMELH L D R E T R RS LY EFF T

% WWW.CRTER.Org

plate after passage, and a great amount of cell balls appeared after 7 days. The proliferation rate of neural stem cells
from caveolin-1 knockout mice was higher than that from normal mice. The cell balls were nestin-positive and their
differentiated cells was positive for neurofilament 200, glial fibrillary acidic protein or O4, respectively. All of the cells from
normal mouse brain were positive for caveolin-1, but the cells from caveolin-1 knockout mice were negative for
caveolin-1 by immunocytochemistry. Moreover, the speed of cell ball formation and the number of cell balls in neural
stem cells from caveolin-1 knockout mice were better than those from normal mice. Caveolin-1 negative neural stem
cells were cultured successfully from caveolin-1 knockout mouse brain, and the results show that caveolin-1 can promote
the proliferation of neural stem cells and inhibit their differentiation in vitro.

Subject headings: stem cells; neural stem cells; caveolins

Funding: the National Natural Science Foundation of China, No.30873355, 81273989; the Major State Basic Research
Development Program of China (973 Program), No.2010CB530400; the Open Innovation Platform Project for

Universities in Hunan Province, No.12K089

Liu BY, YuY, YiJ, Chen XM, Cai GX. Culture and biological characteristics of neural stem cells from caveolin-1 knockout
embryonic mice. Zhongguo Zuzhi Gongcheng Yanjiu. 2014;18(23):3739-3744.

0 3IF Introduction

B ZI A S FR, MR IR0 FIR AT RS R N
Wik, PR, o E RAE TR B 2 1 A R
$91522.45%", T B AN BT BEIRR A A4
FREAR T EN fE.,

RGN, B AL KR 4R, —8B
SR TS . 8 201 LL904F AL K B2 RN,
BCAR M N 2 AR AR SR D AEAEAR S T A,
—REA ARIGTFIZ [ ie T an psE, ZLIDUER
B LIRS S A0 Tl SR 2RI = 55 X, 240
AR R IR, S KR T A K T iR T
HEREFESS THE T4 REE. S0ediE, mikk
RATHE A K AR P Al i = 2 2 R 7, 8
WG RBAERKR TR, ERIMERRA IR A4 K T 150,

AL S T MR T REEELZ SEgIsE. R
Bb, REAREKEER, P, BROammR. MR
FEDF 0 5 L SERER N, A7 TH, HUAN R
TR IR EARZE S IR 72K XU B A FRAR A A
TR T BT AL oA, b A e

PRGN R JE SN B R R STl B i, 55
AN R ¥ 28 ZH R AR LI IR ST R NI AE
PRI RGP AT 2 AR R, SRR T4 R
T . BAT S SO, R R TR T A
BRI RAER T, AR 5 FA I B, T
PRISR AL R i S i AR i ) R b e a4k, it
Tl Je A A8, AR R T 5 R A KN T4
FBE B P s Ta R 5847, (Rt T4
IR AR M AR G, Bk A -4 f G A O 7%
ITERUG IS A s ot 2, ki f52 A s =
F XA 1k 24%, 7 dismEl], 14 drRUKF S BkiLE
2 dHIE™, RIS AMUE ARSI, 224K R S
BRESE, ABAFAE S A Bt e, SRR R R
M2 R AR REE AL TR TR, HRBATE
K neuroblasts f7iiE4t, HARIRA KPP A fens, BA

3740

PR A A A O AR KBB4l 0.2% ",
PRI, Stz T2 M AR B4 BEL 0 A RO E A 22 2 L AT
RN RYT Iy R

LSRR S R AL AR A, R R
BT MARMMERR, SEKMAENEAR L, FEk
LAE ST FULAN R e 40 Al B3 250, e B o
MRS R A 25518 M2 IS S BRI T W IR
BRI AR R RER 2 I BRI T RS S,
XVFZ GBS 50 7 S MRS E BEORIZEIER, A
ZHMMIME . RIS LR, AR,

i f SIS B A1 R AR h TR B |
FEEEAMRIE A T, e REleRE N B AR A S . B
1TV S METER, SR KRR TRA K,
LA G K22, ez A AR U b T TR
BrBL. BRI, 20N AR G B A AR SLEh I N 25
Z: 5 E R Y, AR P AR Tl e,
6 A LS RS A 3 B 1 R ) SRR AR 1 4 LA S
JRLT A 2 2 1 DR TR AR R , U e T2
R RS

1 ¥#IF0AE  Materials and methods
Wit: AN RS

RSB % 58 il

#Hl: 1FUR14-16 d C57BL/6/ iR Bl g b 8 50 ik
SEYE) N w4 ATIE S SCXK(IH)2009-0004 ;4R i
R AR TE B 4 135 [N i B C57BL/G /) B W H 32 [F Jackson
Laboratory, #%4{'52909619. Sz idfeHxtzh it &
52006 FRHEH COCT B SLR e SR L) 1
MEP,

R FE:

PR FHPFIEEFREE: DMEM/F12(1 @ 1))
2%B27. 20 pg/LE KK F . 20 ug/Lus R4 41
A KPR AIM0 mL/LE D AR 5L

P.O. Box 10002, Shenyang

110180 www.CRTER.org



K, F BETRIKELE L DR E T R RS LY EFF T

@* WWW.CRTER.Org

IR AR E RO RN RS TSR TR A EE R

R RIF

DMEM/F12(1:1)$5 572, a2k, PBSE A HyClone/ 7]

ENFERIELE. B27 Invitrogen GibcoZs 7]

R HEKE T . Poly-L-Lysine. Accutase SigmaZs &

B AT 40 i A K R P MilliporeZ
HEH . MEL%ER200. RRAHEBREEAS Abcam/:
O4 R T [k

N AR 1 R T Bk Santa Cruz/: ]

SABCiAfl& . AECE &) R 2 SARE A R

FHZ TR HE S ig5R: WITR14-16 d(SH#HIL
H £ 0 d)C57BL/GER 4N fid i 155 134 2 25 1 1 Bk /D BRI 250
WhFE, R TAERRS BN T5% I Z Tl S, TR T
BYIFIEAAAZN, B R VS T2EH75% L1130 mL/hge
M, EESEEK MRS, TR ERIR ST B2k ity
SERHUIRZHER, BB RESRILF, A IPBSrhBE3 T LL
ERITT, HEEG NS TSI RTRILT, K0
W NG, DARRABRS /AN O3 2 I AN M4 R 4 21
BLOVEH, SREVUBRIHT I 57, R I 4R % ik
Y0 SRR, 800 r/mings o5 min, FE_Lis453 41 e,
INMAARZ 41 i 4 PFES TR IE B B 4 yTie, TRAE40 i
WRPEN2x10°% LY, A TeLER T, B37 C. R H
5%CO,. AR AL (THR L FRFE T o« Rl T4 BuEk
WG, WEEE O, I \accutaseil, [FIN R EHF
BsmRaT, RETHGAIR, 40 R SR R TR A 3
PR, B TRA gkt IR

FHLE TR E: St JEACHMEAC A 22 40 B idt 47 B R
FI e 41 AL 2E AT . IR AE K ST BBk, B T 3%
FrRL, HhmESZBBEmResdEEr, T
TrFE HP AN INRER 53 $010% ity A 11375 LA 32 o 28 Bk L B
37 C, MR HE%CO5G572 hg WU f 3 o WL HESR
A, PBSERME3K, 5min/ik. 40 g/L% 5 FEEE 15 min,
PBSZE UL J5 #EAT S s 42Uk 2240, P B8 5 2 Sk
[27], MERILENEDL, FibrA O 5 E 9%, 2K
FA MR LLZ RS, TR EE, BB LRI
EiE)ic

FHEZFHRpO1ETE AL T K E: R v PR Ok =Y
WA K TR A2 T4 L, R Flaccutase i 1Lii37 Ciiitk
3 min, KPR ERVUMIAT O, e 40 s, 5 4
HRIRJE A 1x10° L7, Bamt T 127U, AFL1 mL4H 80
EIRSAARAEBE FHHT M ARREL, N TH B BR TR
EEANLL RGN, SRR E S 3.

A TFLRRERIIFE R, WE2CHTR3 diM& 41
L, NS AR R E A 10% i 2 107 (X DMEM/F 1 26T 15
SarAk, 7 oSS BRI EE LU S AT o e A Bk 22, 2038

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

[l fehee T2 BLER RS, 3501 - SOORRRE )t 22 B
1200, HRBier4igth i oAbk U S Ak, W
I P LE S L =S AIPBS AU — Pk 2 PO LU & S
AN ESS 2 e

R R FE B A A A s A AL A G2 T 40
EAT S R AN AL S TAARI, 7k AT, I S00RGFEfK4h
R A 2 B DU SR B AR

EEUBRIEIR: L THRK LD AR, 2T 40
MRS SE B /A 2R AR ML BR P B B 1 IR 45 R
Lot A I SR K

G F T NIRIERE ) T B Uixes R, s
2{E# N HISPSS 1.048 TR O Bt T4 vt 70, 41
() LRI B R 327 220047, P < 0.0580 0 H =7 B 1k

2 %R Results

21 Mg Fmppd REAIELE R WHORED SR
A1 dfE, BN Z AR ST, RIUKIE L
BN/, R R RS G IR TR, A
BA MM R, R ERFMREER AL, 2ECHE
B . JFAESR W = RJE, BV 4 B R R Al
—EHE AR LE, TBEBRAMN, £ 4KER T
FE, RAEE, SRFEK, BIRREE, SFHR
WA B Z AT B ukb, T A KR, v A R
ZAMPHRE, KADA—, BESER, B8, KHE
RIEL S F R BIF A K. M accutase il 1L MBLAE R IT ()
TG, T L 2R T AR K I SR 0 2 T T R ER T o
BE, BB PR T R ARER IR, (RIS ET LB R AR 4
Ay KA 4k (EL)s

22 MW@Famfaeybhr g R GIEaLERI SR,
HT 2 RBEROMEI A L mERY 285 AR
PR (E2).

23 #FHEotemielEgRX MAMEEST2 dE, Wl
A LA BRI EE, 40 e A R R S K A — e, 7 d
N IR EE AR R T, MM TR IR, 4IRS
MUATESA— i SN G d Ak = 2w,
YL ML AT 23 B A2 22 FE 11200 S FRET 4EBR 1 28 A F1O4
PR PHE(E12).

24 mppmieREMEEO1RESE KRETIERRR
AR 25 T4 RN 2010 40 i 25 52 40 i R S A B AR (9 1 PR PR R
3, T AR T 40 PRLST RA RE AR R BR BRL ) A 4l D
S5 A A 4 R SR R B (1 1 2R E 38 2 I (B 3)

25 mERRMERAINAYET Mg e KA
FUREER T 20 PRI IR R A 28 T 40 R AT v 20k
I, 40 PR o B R 1 R I Ao 28 T 0 e R T T
BEEMTERBRME T, maltiizma ¥
M X (P<0.05 [E3, F1).

3741



SRR, B TEATEE LT L B R TR 5 A2 ﬁ VWWW.CRTER.Org
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Figure 1 Morphology of neural stem cells from normal mice after primary culture
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Figure 2 Identification of neural stem cells and differentiated cells in the two groups (x20)
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Figure 3 Caveolin-1 effects on proliferation of neural stem cells (x10)
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Table 1 Number of clone balls of mouse embryonic neural stem

cells at 3 and 5 days after culture (xts, n=9)
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