Research Papers

0))] o s mmminE
' ' Progress in Biochemisiry and Biophysics
4 2007, 34(3): 275~282

www.pibb.ac.cn

L-BU55 181X K RGBS HE
TZH AR tE5E A0 4 4L BO A
ILARTE D AEHE D FHAEH O

ORI BB M BB B R, B3 1000915 2pg )5 B RF RS SE R PSP AR BEAE HF =, | M 510515;
I 5 e RER A= LR P 2% B i) 7 0 3, MR AR Bt s, ) 510515)

BE % KRR D4 TN (NSCs) A5 RIADREVER) L- BASEIE, L- BEEES S5 T KRG NSCs 14
BAFN AL 5. 3 B4 15 R Wistar K RUEARHE SH2HEZ,  Hlseman ek, R LR FREAR, 735 bFGF. EGF. N-2
1 B27 supplement [¥] DMEM/F12 15 % Wi o AT 55 9%, R F 40 M0 0 Tt AR 258 5 Al kAT %, WA HE A
(nestin) 1k, 55 3 48 nestin FHESH M ELBIIE 97%. EBEFR A IS 0010 5 RS, X SE A0 i 0 0 #4800 AL TR JI o 4 il
HEEs, By R A B- S 8 A (Tujl) FHAEFI R BT 4 eV £ 1 (GFAP) BH Tk 40 M S i ENIE 45 R 7R, NSCs ik L- &Y
WA Cavl.20,C WA, 1L Cavl.3eyD WA IR FIFH A0 MM - B R A NSCs Fid s 3 7 L- VS sLR, TEW]
T NSCs Ik L- R4S IE AT Ihfig. 2E— 200 g Mok AT 25 302490, & B L T4 300 38 0 AN AT DU BERE B NSCs (1)
5, T HLAE RS A NSCs [ A4 0704k B Lo il 52 35 388 0. DL &5 SR 380, Wistar KRR NIf o5 NSCs FRIAThREVER) L- 2045
WiE; L- BA5IWIE S5 T AR NSCs 858 R4 1 1 4.

XA KR, R T4, L UGS, K95, b

ZFRSES  Q256, Q189

LT HINSCs) 2R : RI T, H
A B AN G B SE GE RE T A Ak A4 e
S TR BT A0 B A0 /D 5B 5T 4 B 1) 40 JH . Gage! 224 fil
ST MR ENE RS O = e a. AR el 2 4 2k
KT ARG b BT HREHRES): o wlald
AN RRAN 7327 A B .

PRE AL AT JUAE AR B2 U AT ST R
—, M7 NSCs HATmi i B EHae ). ARG
PR, 23R T RE N RAF A 2 &
PEEERRPE, Rk NSCs iR Jr K AP Ze R 40
i, S BIERRE RGN L 2 A RGN
% Pl Ak . Alzheimer % « Parkinson i .
Huntington J @ I P4 i 453 10 4 £ 17— MR 47 1)
FH.

WEFLR T, 000 N AR R (40 R A
Rb. pl07. pl130. necdin. E2F; Z&[X: bHLH.
Mashl. Ngns. NeuroD. Math2; Notch {7 5 &%)
AN R 28 (W= M2 IS [ s A 22 326 0T A1
PRI ot E IR BMP) LA Z 5 T NSCs

SEGE Ao A R, AR L HARHLEI AN T,
NATTR NSCs 3858 A1 73 A T AL AT 72 A P 45
S

L- BAGIETE fE o 22 Rk B i fE v A AR,
. pReeEER . M CITE . BRI
FEAR . Sl T R PEE MY CUUER, B K B HPCs
fEAE D Re tE i L- 45 g v, H L- Y405 18 i
Cavl.2a,C Fl Cavl.3a,D MV 5 E Bl A K Rl i 25 AN
[F) IV DX Py 2 o v S22 e e IR Y. Gage 7R3 77
HIR R E16 K (R 3E 5 /4440 g (HPCs) [ad sk 3 1
FE S AR FL A, I FLAT R H s AR 4
B2 5 TG HPCs [0 #1276 70 A (R I #03 ET

*F 5K AR R4 HE 42 (30330240, 30125013, 30371772) % haiH , )
KA B RB L G T 5 00 H (37047) RIBUE B K VL 2 4 22 il vl ¢
IIREN

5 JE IR

Tel: 020-61648216, Fax: 020-61648216; 010-66775053

E-mail: tianminggao@tom.com, fengjinli886(@tom.com

Wk H . 2006-07-17, #:32 HI: 2006-11-02



- 276 - S FESE IR THR

Prog. Biochem. Biophys. 2007; 34 (3)

FRA TR UG ¥ 5 NSCs 7] BEAFAE DI REPERY L-
RESIEIE, JFelAEZ 5 T XK RRIG NSCs B9 5 AN
A AlECS

1 ARSI

1.1 a4

2715 RI1 Wistar KB, HI 77 BERFR 72 525
HIL7/ RN
1.2 SRR

DMEM/F12. N2. B27(Gibco 2 wl); 4% Mk
f%. EGF. Human T4l bFGF. £ B4R, Wi
1 M . Acctuase. DAPI. Nifedipine. MK-801.
KCI(Sigma 2 #]); 5 ¢ I 28 1L 3% (Hyclone A ] );
BrdU. Monoclonal Mouse anti-Nestin, Monoclonal
GFAP (Chemicon 72 H] ).
Monoclonal Mouse anti- Doublecortin (Dcx 2 ] );
TRITC-Donkey anti Sheep-IgG. TRITC-Donkey anti
Mouse-IgG. FITC-Goat anti Mouse-IgG. FITC-Goat
anti Rabbit-IgG. 1E ¥ 11 3¢ ML« 1F % 97 I 3
(Jackson 2~ 7]); Sheep anti BrdU (Biodesign /A ] );
Rabbit antiCavl.2e,C. antiCavl.3a,D. BayK8644
(Alomone Labs 2 ).
1.3 EZ{UF[FINR[HM

i ARG (R ), BE 5O B
(Olympus), 3t 5 £ & 7 B (Leica), CO, £ 7% 4
(Thermo), B.OoHL, MR RE, R L),
DP70 #% 1% 3k (Olympus), 40l ffl £ 7% il (Greiner
Bio-one).
14 NSCs aEiEFRER

ZESCHR[12, 14]. PR 15 K Wistar K i,
10% 7K &5 S IS BRI, WSk Ab2E, NG BUBCE T
UKD, R B N B iR S, R
BB, D-Hank’s WERVE 3 I, WA AT,
37°C 0.125%B B CH AL 15 min Zify, I
10% fifi 24F I 37 (FBS) ) DMEM/F12 £ 1178 1k,
600 r/min ZL» 5 min, F L3, DMEM/F12 H& 4
NEUTHE, SRJE 500 HIf ML IE, i 1x10° HFh T 55
FEMH, RIS I 1% Now 2% B27. 20 pg/L Y
EGF Ml bFGF (T4 Jfi 35 72 5& SCM). A=K 4 150
AN LKA e B BRINS - BEAT 40 A AR B 4 i
B O, 7B, I Acctuase Wi, 37CF
WAk 5~10min, I 1 ml B FERRET, kgl
JL B, 600 r/min Z.0 5 min, FF L3, SCM i
SUCEY), THEANN A B, R TR R IR,

Mouse anti-Tujl .

5~7 RAEAR—IR. LU RSB0 E 28 3~5 A4 .
1.5 #HETHaS 1L

A T R I A B A B, e T
£, 4% #5 poly-ornithine (40 mg/L) 1 &% 3% /v |,
30 min J& 40 A G BRE IR OGS, 2 h JE 28
FRIEP KR T, JEIMA 1% FBS. & 2 R
12, W3 5K, 4 Mo 4 s H A 2 TR IR it
MMTEA I AN, TRAT LS.
1.6 YHRESRER L

I NSCs #F0 T8 4% poly-ornithine 15577
BB FEIL, 2 h J5 T 4%% 5 FHEE [ 52 30 min,
SERTAN LA 0.01 mol/L () PBS Ry — k. [ i
Jii PBS ¥k 3 ¥, AR5 min. IEHIMLES A 2 h,
FRRZAT L3 = P I N 0.3% %) TrintonX-100.
NN — Pl (nestin 1 21 000; BrdU 10 mg/L; Tujl
1 :200; GFAP5mgL; Dcx 1 :200) 4°C kAt i
8¢ 37°C1 h. PBS ¥t 3 ¥, #EK 10 min, HIAAH
N %% )% = ¥t (FITC-Goat anti Mouse IgGs
FITC-Goat anti Habbit-IgG; TRITC-Donkey anti
Sheep-IgG; TRITC-Donkey anti Mouse-IgG), = i
WEJ' 1 h. PBS VU6 3 ¥, HEK 10 min. BrdU ) 4
. 1M 52 f5, 2 mol/L HC1 37°C W& 1 h,
0. 1% A0 2 ¥k, FEX 10 min. 2R J L3 3 1 20
A . BrdU 5 HABBUSE IR, J648 BrdU. )i
A0 MIk% T 5 mg/L DAPI #7ic 5 min.
1.7 ®RIZENIE

H A KA v B K 1) 4 M s v T 4°C 3000 g 5
O Smin, F¢ B, B UL WA K PBS 7 Uk
%, 4°CLL 3000 g B0 5 min. WCEEDTTHE, A 2 ml
T B 2% i A (0.32 mol/L BE B, 5 mmol/L
Tris-HCI pH 7.5, 120 mmol/L KCI, 1 mmol/L
EDTA, 1 mmol/L EGTA, 0.2 mmol/L PMSF,
1 mg/L Aprotinin), K EFR3519%, 4CTLL 1000 g
B0 10 min Ji5, Frfd B3RS NGB RO, 4°C
P 100 000 g 5.0 1 h. 3725 B3, liE A IG s
(1% pF B (20 mmol/L HEPES pH 7.5, 10% H i,
2% Triton X-100, 1 mmol/L EDTA,
EGTA, 0.2 mmol/L PMSF, 1 mg/L Aprotinin) I
&, UKEWH 2h 55035 EP 4, 4°CLL 10 000 g
B0 30 min, WA BiE, IIANZEAR 2 x A
SRR EREGZ TR, A 10 min 5 HE4T SDS- N
I WERG eI FLUK (7.5%), JE K B % 42 PVDF
JBE, DA (& 5% Ml Wik () PBS) £ 641 1 h )5,
DI i — R E— P E AR 4Cma g k. &

1 mmol/L
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PBSUE/I G, LAV — 5 W B AR L S8 A i e 1
YU E AW ERREE 1 h, £ PBS Y5, L
ECL # .
1.8 HMAIHE

AN NS FHHC SRS R AR AT NSCs B 5 3
FETHAMMANE KA, s T
BB (Olympus 1X270, HA) TAEG b, B
Bi TR EN 40, A ] = dE R & (Narishige, H A%)
W 70 RE 410 A VR 35 B ek R AR (N K B BT 2.5 ~
3.5MQO) BTl IF AR IS e A MU R Ti, AR AR
R A s L 0 3 T T i oy BELBTT B 422(GQ ),
UL R B 7 s B B A PR, e P P UAE A AR
BCBE BT, TE R4 40 i i ¢ . ) L R 2 -50 mV,
M =30 mV 2 +40 mV 47 T LA Kb, B EEA
10 mV, Jf % L- B9800 18 355 571 BayK8644
LB 7 Nifedipine T-Fit, C= LALLM, SC 5
I pClamp5.5.0 (Axon Instrument, 3% ) #4#l,
18 ik CEZ-2300 M v % JiCK 2% (Nihon Kohden)
TL-125 BB #e 2% (Scientific Solutions) 2 45 4
s 55 KR, JERE SRl T i SRR .
pClamp8.0 % {1 %} # 45 7 B . o e W W 41 A%
(mmol/L): Cesium Methanesulfonate 145, HEPES
10, EGTA 11, CaCl,-2H,0 1, MgCl, -6H,0 5,
ATP-Mg 5, Leupitin hemisulfate 0.1. HL i 7 21 %
(mmol/L):  Choline chloride 75, TEA-Cl 50,
MgCl, -6H,O 2, CsCl 5, BaCl, 5, Glucose 10,
tetrodotoxin 0.001 A1 10 HEPES. Ba*" (5 mmol/L) /&
VERBE T TR AR R 0.22 wm 138
ityg, pH ] TEA-OH 5% 7.3.
1.9 FUHEDH

RIS 3K, PrAEdil « = s £ow. 4100
He 8K H one-way ANOVA 230 #71, BLP <0.05 14
BRI S

2 & R

21 NSCs W BEEFRERE

B MEERT L, BN TR S0 B 40 B 2 A
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BRFRE 3 R, AT LR ER RN B A K ) 41 i v
BEBR, RiFRih 5~7 R4 0 B A K B 4n i v
W ki o e H Ak 21 150 24 (K 1a), BRI A5 22 1%
ISP ARAR, 753 D) e 3k pA) 308 ) 40 L ey - s = TRl A

T2, FET B0 M i e e AR R A By, AT
e ARG M A, U RF 5~7 RAGA— K. B
JRAREEFRA, BLE AR AR 40 B v Ak 2 Acctuase,
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PIREFRAEE P I A SO, ks> T AR DR 30T 40 i
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Fig. 1 Suspending and attaching of newrospheres
(a)The morphology of neurospheres formed by neural stem cells in vitro

culture. (b)The right shows neurospheres having attached for 24 h (x320).
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2220 10 3 A4 1) 58 1T 452 1 223K . Nestin AU B 46
PR MIIPR SN, ORI T A& T 40 )
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Fig. 2 Identification of neurosperes and single neural stem
cell

(a)Labled neurospheres. (b) Labled single neural stem cell. Green

represents Nestin-positive cells. Cell nuclei are labeled with DAPI

(blue). The right of (a) is control. (x320).
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WLk, ZAAMMK 2%, AN, 56
W AR, gk, HottEa (8 1b). 4%
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SO ERA M AV T ) AR, Rl A 5 SR N )
(RERS, AT DL IILJES S A 25 D0 28 45 1)

0 I TR AR A R, R T
poly-ornithine W55 3¢ ) F, 30 min J& 40 T 45 I B
S, 2h EREEFE SRR T, I
BN 1% FBS, %5 NSCs 701k, 5 2 K# 1/2,
B 5K, A ILAH Mo R AT PR TR I 4
MOTEASR 4, FARZL M (K 3a). 5 64
REKW, 1A Tujl (K 3b)F1 GFAP(E 3b)& (1)
RIE. B R FRIG A R IA Nestin HUR, AT H
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Fig. 3 The morphology and identification of differentiated
cells

(a) Morphology of differatiated cells at the 2nd and Sth day of culture in

differatiation medium. (b) The left is Tujl-positive cells (green) which

represent neurons. The right is GFAP-positive cells (green) which

represent astrocytes. (c¢) The green represents Dcx-positive cell. Cell

nuclei are labeled with DAPI in the same field (blue). (x320).

2.3 NSCs EFRiAThEEM L-B451EIE

231 L- MEEGESE A ERE. BT o WA A
PRIy REE L- BUET 8 T 1K) — N TR o 5
2 BRI AU09, FEARZE S Bl Cavl.2a,C il
Cavl.3a,D. L, AR IR NSCs  EAUKTIX
2 Bl B A BEAT S . AR R U B R B OR K
Cavl.2a,C Fll Cavl.3a,D 5 A IERIE. 1M K A0 5 B
W T EREATRN 2 7R, A Cavl.2a,C HH MR
ik, MG Cavl.3a,D ERIA(K 4). AT X4
BAT T, AT BB AE IR i NSCs B, 41 o i
| Cavl2e,C HEFFRIA D, R0 %5 5861
JIAEREIAS B S, I T S 5610 S 20 1 L- 24
B A A IG/MEZ, Wi RES L- 2405
TEMIIG NSCs BRI T /DA L.
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Fig. 4 Western blot analysis of Cavl.2al1C and Cavl.3al1D
I: Anti-Cavl.2alC(1 :200); 2: Anti-Cavl.2alC, preincubated with
the control peptide antigen; 3: Anti-Cavl.3alD (1 :200); 4: Anti-
Cavl.3a1D, preincubated with the control peptide antigen.

2.3.2 L- RS E . AUEH NSCs F A7 41 D)
REPE L- RUEmam i, BATTH A i Mo B R e 5%
T L- BUE R, IR HON B IEE 5% 10 /M40 i, A
MR 8 =50 mV, $5 4 HLE M -30 mV 2 1 4k 2
40 mV, LN 10mV, B8 B Lo B8 H R
IRFIE. =30 mV ZeHALE] 10 mV, B HL & 3K
Myt 3 K, B S HUE AN 10 mV & 2P Tt F|
40 mV, HL A Bt H R 0 R e . 4 L R A
30 mV H B2 WALE 10 mV, T HL A (50«
7.15) pA, Fr PR L- A5 I8 1 50 7 BayK8644
(1 pwmol/L) i 1% Wi 3t ' =% 19 hn 42 (65 = 8.35) pA
(n=5). SIEWAEA L, 25 8% P <0.05), T
1 wmol/L [ 51 L- 74 4% 18 168 PH W7 771 Nifedipine
A B 2 A 12 PR UL BRI 21 IE N IR 1Y) 45% A A
(n =5), 10 wmol/L Nifedipine M) 5¢ 4= 1] % Hi It
(K 5).
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Fig. 5 Whole cell L-type voltage-gated calcium currents
recorded from cultured NSCs

(a) An example showing the effects of Nifedipine and BayK8644 on

L-type Ca* currents. (b) Current-voltage (I-V) curves before and after

addition of Nifedipine and BayK8644. A— A : Nifedipine (1pmol/L);

@®—@: Bay K 8644 (1 pmol/L); l—M: Control.

24 L-B$EiBiES 5 T % NSCs HIEF DL BiEE
241 L- BUSIHIEZ 5 T X NSCs BE5E (1) 745, A
DL ESEIGIRATT 2 s, KRR IRE S NSCs ik
TINREMEM L- RS IE, A X ST E T v A
WELEThfE, RS T NSCs G, KRk
TRE— PR N 25, T NSCs 358 28 ik 47 4%
JELE RS A R, PRI ERATT R T
SIS A A 55 2~5 ALK NSCs. 525073 5 4H: X
M40 . KCl 41 . KCI +BayK8644 41 . KCI +
Nifedipine £1. KCI+MK-801 #1. A1 B, 40 a4k
WP NN 20 mmol/L () KCI A 12 h &, S5
ZH A LE BrdU+4H i 7 43 LE S 25 384 i (P < 0.01);  [H]
I KCL R 5 L- B0 18 33 351 1 umol/L
BayK8644, BrdU* 4 /il /7 4 LB 2 3514, (H 55
I KCAH LG 3G A7 25 s . A7 3G R )
I AN KCl A4y S 1 L- 284 405 3l 3 FH W A
10 pmol/L Nifedipine J&, 5XM4IMHEL, BrdU+4i
JLE 3 B AT i s R4, BEW] Nifedipine fiE5¢
A=PHIKT B KC1 T S 300 BrdU BHAE4H B 038 0 (P <
0.01), LA E5250 45 B Dy fRe ki) L- B0 3 1 7
RAMEE T K B IG g 5y NSCs 134 58 1745 5 2

) NMDA 32 &$5 507 10 wmol/L MK-801 NI AN AERH
Wr KCI1 (i Ak (B 6a), $#E77FA1 NMDA 5214
I RERA 2 5 IR NSCs M5 L.

242 L- MESIEEZ 5 T A NSCs /-0 . h
BE— 0T L- M EE R Uige, BT T BLF
SR SR L- S IEE &5 2 5 T NSCs 1401k
PE. AT ATt EOT (8, FRATH Dex Kbrid 4k
A0, Dex & MIMEMCHEN, NERIETIE
BRI IME TG, FEEOAT T IELE b f
28U MR AN o0, H )2 TR e 4 0
()% 58 (K 3c). SR 4 41: X4, KCl 4.
KCl+Nifedipine 41. KCl+Nifedipine+MK-801 41 (¥
6b). AT E SRt b T 4GB B ¥ NSCs HEAT 2 21 %%
T, ARG 5 AU 24k, I 6 T LUK,
XA LE, KCI AW 280 Dex #9410 i i 7
b (P < 0.05), 1fj Nifedipine JUIl §& FHLIT i1 KC1 fr 5
) Dex 41 BB A8 (P > 0.05). 1] KC1+Nifedipine+
MK-801 £ | {2 2% P54 7 Dex* 4 ffl 7 43 L (P <

(2)

% total cells BrdU*

1.6F

121

0.8

% total cells Dcx*

04r
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Fig. 6 Summary graph of L-type calcium channel and

NMDA receptor modulation result
Graph (a) shows that L-type calcium channel promoted the proliferation
of NSCs, but NMDA receptor did not participate in this process. 1:
Control; 2: KCl; 3: KCI+BayK; 4: KCI+Nif; 5: KCI+MK-801. (b)
suggests that both L-type calcium channel and NMDA receptor are
involved in the process of differentiation of NSCs. The asterisk indicates
a statistically significant difference ("P<0.05, “P<0.01). I: Control; 2:
KCl; 3: KCI+Nif; 4: KCIHNif+tMK-801.
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0.05). LA E&5 R0, L- B e AR ME gk 7oK
VR G I 5 NSCs [ #1286 )7 0] 534K, NMDA %%
HRWATHES Y 71X — i

39 #

H T, NSCs IS B3GR HER O T 1
B, E NSRRI 223, 7E NSCs 1) %)%
LR A0 A SR I LA SO A 3 AN A B9
AT ORE R TTAE, JREUAS T A A (HE F
H AT A1k, ¢ NSCs (1) AR 38 7 T (1 28 1) ik 1R
b, HAEHN. FAVFE, WE S S AWk
A AL E 20750, UHAEM R RS, 4
K2 IS BT A ORURI 28 T 22 8] PR 3% K L A B
TSRS, DRI, B I IE R P 0 e s R
DhfRe a5t BEmt, B (1 B0 S AR AE v] LA RE i)
I ICHI I RE.

Gage 7E35 7% KR E16 K1) HPCs 41 Jf it i
Sk BT OH R K AR I e AN Ie NMDA HL R
GABAHLIRM;  Stewart 258 M HT A K i SVZa 70 5
IR ET AR B s B T AR [ Cai S50
7E 2004 4E KB K R E10.5 K ) NSCs 41 Jifg Jli |- %
15T TTX R UK (1) P e L 05 38 0 0 % b
3FPSRAY G, mE 7 R AP AR B =
5 A A5 T 2005 AEAE B K B HPCs ¢ 3
DhgedE L- B aE Rk, i A gt i Ak I
L-TMA5 3838 Cavl.2o,C F1 Cavl.30,D WV 57 7F AR
U LD AN DI X (R 2 oo )R I8 R ZE ik, A
SEH N AR KB E15 [ 55 NSCs Fadsg#) 7 L- &
B, DL SRR, NSCs RIET ZM & 11
TE, F5ETE ) L- BE I IE 0] BT NSCs KA 1)
b R bk s AR AL

Li S5ROE TV 23 B9 10 A K Ui S ph 2 oo bl
SR L- 2045 HLIR K /D 4 (1439£1058) pA; Gage
0S5 B 11 F S AR R I ) A FL R ST 340 (61 £9) pA
(E16, P3-5, A=K A4 RS/glia)l™®, iy Cai Z50Hc
S B3 4 (97.3+8.3) pA (E10.5, EKIN TR
EGF), WL K/ 7 nl e 5 4 Mo ki . AQE &
A 15 75 B AN S A ARG OC, 3 [R] It 150 B 48 i
IS (06 30 T R P RN B B R AR AT R A K
AR, 1X 5 Pravettoni ZFPUIHRAE & —ELH). ALK
SR L- 045 H g T34 K/ A (50+7.15) pA LK
/N(P3-5), 5 Gage ici 5% 21 1 [F] A 40 i i Hs A8 7k
RIS HLYR (61+9) pA K/NAHIE, Ui T NSCs i E
H, AR RS 12 (10 805 HL 0 465 R0 2 i 23 mT e ol L- 2

B LA R T T AU S B G HPCs | L- 7Y
BB IR T340 4 (100+12.35) pA, 348 L- #1458
A T REAE NSCs A f IR il 25 B2 M.

ARk AT B IR WY, L- 40 3 1) 0E )
DU 42— S0 i 42 0 ) D) BE A1 A o P R A
() R 5, W c-Fos, [ W I fh 22 8 38 KA 1
(brain-derived neurotrophic factor, BDNF) 1 Bcl-2
SR Ciceolini S8R HL A M IS TG 8 15 1
20 IR 40 I 1) A 8 e o A R R R Al SR AR K
GABA ff]3£1X. Deisseroth Z5PIE 2004 4F H] 24 P 2%
T ER ORI, L- BAEIES 5 T KR
3 5 HPCs [m] # 28 Ju A U2, ARSI SOR I,
L- RE5IE 2 5 T WG NSCs AR 4ME 55 A1 ) #1128 70
T 34, 2EW] L- B4 30 16 W] g 4E NSCs [a] fif
LU R R R P T A 0. L R E
WaE TG D 2 R AE RN WA sE WAL, P59
PR AT L A A, A Ao 2 38 i )RR TS24, 5 3 AR
RN 2 5 T NSCs BEFA AL %, R 2 dT]
PAJE R ANBIFZT (1) i .

Arvidsson ZE2R L NMDA 52443 7 K5
FRY RGAF R BRUTAT IR [T ok 48 1457 7 NSCs ) #4870 73
R P S g h JATT R I, 5 KCl+Nifedipine £ 4H
kb, KCl+Nifedipine+MK-801 ZH i3t — 25 f#1K 7 Dex
FHPE40 e i or EE, WU NMDA Rl e 2 5 1
NSCs [ #f 28 Jo 70 A i i B8, i Ho AT fg e e 8k 1
NSCs [ #i£ ek, X5 Arvidsson Z5P 1)k iE &
— ). NMDA 32 AR5 1 O-2A i UAH 40 S A i
NSCs 73 4 1 #2876 [ 8% 1B 1 IR 5 T) iy 12627,
Brazel™WF 70K L, BRI / B4 2 BT 40 A5 2
IR R B 34, il id Kainate #1 group 2 mGluR,
1M A& NMDA 3244, et 7 kJ5 T-H - Bl SVZ 1
A 0 PR A4 A A7 3 AN G G DL B I ST AR s 3AT]
NMDA K25 T & i A=y, i Honl fefe
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L-type Calcium Channel Modulates Proliferation and Differentiation
of Neural Stem Cells From Rat Embryonic Hippocampus In vitro”

FENG Jin-Li""”, HU De-Hui?, GAO Tian-Ming®"
("Department of Neurology, The Second Affiliated Hospital of General Hospital of PLA, Beijing 100091,China;
?Department of Physiology, Basic Medical Institute, Southern Medical University, Guangzhou 510515, China;

Department of Anatomy, Department of Neurobiology, Basic Medical Institute, Southern Medical University, Guangzhou 510515, China)

Abstract In order to identify whether functional L-type calcium channels are expressed in neural stem cells
(NSCs) from rat embryonic hippocampus, and whether L-type calcium channels participate in the modulation of
proliferation and differentiation of NSCs, the rat embryonic hippocampal tissue was dispersed into a single cell
suspension, and the dissociated cells were cultured in serum-free DMEM/F12 medium containing epidermal
growth factor (EGF), basic fibroblast growth factor (bFGF), N-2 and B27 supplement. Immunofluorescent labeling
showed an expression of nestin-positive cells. Following five-days culture in differentiation medium, neuron-like
and astrocyte-like cells were observed, which expressed B-tubulin Il (Tujl) and Glial fibrillary acidic protein
(GFAP), respectively. Western blot analysis showed an expression of Cavl.2a,C subunits in NSCs, but no
Cavl.3q,D subunits. Moreover, L-type calcium channel currents were recorded in those cells by using whole-cell
patch clamp techniques. It was found that activation of L-type calcium channels promotes proliferation and
differentiation to neuronal type of NSCs. The results indicated that rat embryonic hippocampal NSCs express
functional L-type calcium channels, L-type calcium channels modulate proliferation and differentiation of NSCs.

Key words rat, embryonic neural stem cells, L-type calcium channel, proliferation, differentiation
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