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[ Abstract |

and DHA contents in these NSCs cultured from subventricular zone in adult mice. Methods:Subventricular zone was isolated from

Objective:To in vestigate the method of culturing neural stem cell s (NSCs) in vitro and measurement of n6/n3 ratios

the brains of 8~10 weeks old C57BL/6 mice, and the NSCs were cultured in floating in vitro. Some marker genes of NSCs and differ-
entiated cells were detected by immunofluorescendce; polyunsaturated fatty acids and n6/n3 ratios were measured by gas chromatog-
raphy. Results: NSCs proliferated continuously in vitro, most cells were Nestin positive. NeuN,TuJ1,GFAP and 04 positive cells were
detected by immunofluorescence in differentiated neural cells. Polyunsaturated fatty acids were richer in NSCs. Conclusion: NSCs
cultured from subventricular zone in adult mice have proliferation and self-renewal abilities. n3 polyunsaturated fatty acids and DHA
in NSCs are significantly higher than those in tails.
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FH', NSCs I35 A AL T BE C 22k AR B 22 2R
GUERIRYT M E MR T T R & T Al e A
Y2 R PE AT SRR AR AP 43 B 4 SR M A A T Al
TR BE R (EPA) L RN IE R (DHA ) A& K
oG r e 2 RO TR, 7E 4 R K & F AT BE ok
FHEH EZAEM, K DHA %85 E£ T Hhmms
RGE DR TE S A 2 fil /it A HE S AN
S R A FE RSN DHA BE 0542 F it 28 20 Jifd 14 #ft 28 4
fL AN G

H i 20 i 2 BRI AR R R AR S & S i i
Bz & T a8 . B, AL B e
TG P 28 3R E VR B IR ik A7 #h 28 T AR LAY 59 5
Bige . %, e sh & T4 PUFAs (1 n6/n3
FLE A1 DHA 45 Z2 N H0F i 19 R 1) 4 o

1 ##FTE

1.1 M4

S5 4 . 8~10 J i 19 C57BL/6 /NEL, i
RSP CT HR AL  SEEG I R v RS ST e A
EERL R Esh Y e 2R R 2 i ME  DMEM/F12(1:1)+
L 325k B4R i \D-PBS(Gibeo A ), 3 1H) ;30%
T P BT 2 20 i A K R T (BFGF) (3R B R
£ F  (EGF) .Accutase HEPES Buffer , Proges-
terone ,Putrescine \Heparin, — FH 56 . .Poly-D-Ly-
sine(Sigma, 2~ 7], 3 [E ) \B27 Growth Supplement . fif
5 AR5 38 8 1 (ITSS) BB (Invitrogen 23 Al , 52
[ ) 5 A i 77 Laminin (Roche 28 #] , 8 H ) ; mouse
anti-nestin (BD Biosciences 23 7l , € [# ) ;mouse anti-
NeuN (Chemicon 23 &), 3¢ [H ) ;mouse anti-TuJ1 .mouse
anti-GFAP .mouse anti-O4 (Millipore 2~ 7l , 5 [ ) ; goat
anti-mouse IgG Alexa Fluor 488 (Invitrogen 23 ] , 32
) ; DAPI(Vector A W], F2E ) ; HEE S5 K JKE
BEfit (Tedia A\, 3L H)
1.2 7k
1.2.1 AZTF e kEfE i

FH 1.5% I3 L 22 80 R A /)y U R T 5 R 1
T5% G 75 Sk BUER WSk, BTk B iR IR R
fili, i T A UK PBS WS /ML AT KK 5
By e AR T D1 M0 == DA P BE -
ST RE R BRET 4L 4 A 55, TE T% A 0.5 mL
PBS i1y EP &, By TIOR8 W B HUCR B
IR A 0.1% ) BEME | 5 320 2], 37°CHE 37
FEEH 29 20 min, T4 A0 SR 0D, T A R 28
IEVHAR B0 1000 r/min, 5 min, 25 F I BS 77 5

TBUE 1 HRREO 2 Vg AR 77 58 80 7 4
g, B2 12 LRI, B T 37°C 5% CO, M35 I 4
B 3%, i FR 4 R 100 mL 47 DMEM/F12
94.3 mL.,30% Glucose 2 mL \bFGF 20 pL. EGF 20 pL,
1 mol/. HEPES Buffer 0.5 mL Progesterone (1 000x )
0.1 mL Putrescine (100x) 1.0 mL B27 Growth Sup-
plement 2.0 mL ITSS 100 pL Heparin 7.32 plL,
122 #AZFampaeitEX e B3Ehk

T A0 AR AN A B 3R 3 5 d 224 P LA
TR Bk EAT R, Ak 2By IR 2~3 d JH IR S
o I AR KT 77 40 i 250 300 gx5 min, 3¢ LI, N
A 500 pL Accutase,37°CH; =55 1L 5 min, &0
300 gx5 min, 5 b, AN GE & 5 SR SRR R AT A
SRR P A0 B AR T 6 fLAR D A0 A Sk F
2x10* /4L, BT R 37°C 5% CO, ¥4 h i 5%
seAni g P1ARANN, & 5~7 d #2181 Kk,
123 $EAWET@mineidic

W 22 B R (100 pg/mlL) F1J2 F % 26 11(0.25
pe/ml) &5 L BIR A ¥940, in A B 24 LA, F 37C
BREAWE LR, 2 RELAugk, ssahT
M PBS 5k 2 3 J5 T 4°CUkA & 1. ¥ P3 AR
R A 0B 20 R, R TR 110 AN/ mL, B B2
i b B 1 24 FLA T ,37°C 5% CO, ik, 92 h
Je A2 A0 LT A W BE B CRIE s AR 4~6 h 5l
28T DB 878 Sy i B B E S5 3 R I R
P2 T A0 N HEAT I, B ER 5 K W BE sl 2 4 I
TG 5 77 LT 46 A AL AR
124 SiamiaR e

ZBRHE IR 0.1% Triton X-100 EEPEHE IR, 11
Ji PBS 15 ¥k 2 il ,4% 2 B W B BE E 10 min,
PBS iUt 3 i, 10% 111 - M5 76 %3l 2] 1 h,
A —¥$T mouse anti-nestin(1:500) ,4°Cid 7% ,PBS ¥ Ut
3, JIA 3T goat anti-mouse Alexa Fluor 488 (1:
200), FiEF 1 h,PBS#¥E 33, Ot iE Nl
g A
1.2.5 APZTFaafanie e

Vg T T AP Bl 2 T A0 M B B 43 b 8 R R
(45 bFGF F1 EGF I A 10% i 13 ) % 5%, K
1 7 d J5 L BREE 33 ,0.1% Triton X-100 5 9k 5; 5%
ML, #71] PBS 5k 2 8 ,4%2 R TR E 10 min,
PBS Jif Uk 3 3, 10% 11 M3 76 % 36 R #0411 h, 4
A0 A —¥3t mouse anti-TuJ1(1:50) .mouse anti-Ne-
uN (1:500) .mouse anti-GFAP(1:500) .mouse anti-O4
(1:500) ,4°CL 1%, PBS 1/ 1% 3 8 , I A 4L goat an-
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ti-mouse Alexa Fluor 488(1:200),% /& T 1 h,PBS ¥
Uk 3, PO B NSRRI,
1.2.6 &AAg& g % Riafe is by i

O MRS BB A, N 4.0 mL 2.0 mL 5
f5,1.5 mL 7K ,50 pL W2 IR5), I8TE 10 s, El T
HEOGHE 15 min, FRXRIA 2.0 mL & {5 ,2.0 mL
AKGIRAT,TE 10 s, & 5 min, 16°CHY 55 14 5 0
1 500 gx30 min, % B3, /R0 REZ T2 H BB
MIBEEE A, 35CK I N, T A 1.5 mL BF3 (H i
B 14%) , 1% 72) ,90°CK A 30 min, WAL L, B4
#E 10 min, JIA 4.0 mL & 46E,2.0 mL 7K, 1R,
16°CHY 2 7F B0 1 500 gx2 min, H5 b 75 5% BB 0 4
T 35°CK I Ny KT, A 200 wL Bk, i
BE, #ERE . GC 5. KT SP2380 100 mx0.53 mmx
0.20 pwm, 160°C# & 2 min, L 1°C/min 160~210°C %)
T, 2SN He,
1.3 %it55k

K SPSS16.0 #4748 15 40 #r , ZH 1] L ek H
R R T 2200k P<005 M2ESA SR X,

2 7 X

2.1 ARIPIEFRDRNSCs B AERKE T
8~10 JH WA /N B 38 T X A 22 4 AR S 1 5% 43

BILLZ I (B 1A) BT RE I AL, R BRIEER S, A
TG R R, 12 d Ja , A R S st T, 1
BT ke 1) 4 e A R SR R s T Al B ER , B AT LAGA F
JUAROK (KB 1B) 7R3 35 He v B A K fEpp & Bk
R 22 BEMH 2 IR RN )2 b 3 A 1 A B 85 R L
LRI IR M RE AR TE WU Z 0 (] 1C) A
6B R 2 BRANIE 5 P Nestin FHYE , 156 BH #2240 i@
BRIA A T AH A MRS A v RE (18] 2)
2.2 NSCs ¥ L B %2

Uil BE 3% TR NSCs TE/- LR 77 56 B9, K
3dJE, S R A AR R AR 2 5 B 4
i ) P 40 % 4 . NSCs 406 Z2 MBS g et
7R NeuN (BRI 22 90) TuJ1 (FH£290) (GFAP (A&
T G 5 A ) F1 O4 (20 58 B I 40 ) BH P i 4 i .
434k 12 d #9 NSCs, Z5 3L 32 W] NSCs 7EAR SR 0] DL 43
A& w22 20 LY 3 b A I 2 A (18 3), H 2 IR & 2k
FEARG , 50T LI I 2] 3 FhAS ] 28 R0 (10 4 22 40 e
2.3 AAEIEL T NSCs 9 % Rafefig by ik

NSCs BI85 5%, 4 M B0t 3 78 38 3] 10° B Uk
LA, A ETE R NSCs o 2 A A 15 R n—
6/n-3 LA DHA 1 & &, 255 B8 NSCs H n-6/
n-3 HWAE B WAL T BUE (8 4A), T DHA 7& PUFAs
rf Eb ) BH S v T /N B R (81 4B)

A: NERUE T XOR B B: B TR IR A 4R (x100) 5 Ca 0 BE 1% 5 1 B2 4 28 T 401 i (x200) .
1 8~10 A/MNRHEFHMEMEFHIBERE

Figure 1 Morphology of cultured neural stem cells from 8~10 weeks old mice

A: Nestin(£¢ %) ;B: DAPI(#(4) ;C: Merge(x200)
B2 GRERNEERMHEZTHEMA Nestin FH1E

Figure 2 Neural stem cells are Nestin positive by immunofluorescence
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A: W40 (NeuN: £%€3;TuJ1: 21 €8 ; DAPL: 5 €2 ,x200) ;B: ETEI TN (GAFP: 20t ;DAPL: i {5 ,x400);C: DR TRANE (04: 40t

DAPIL: i {5, x400)

B3 RBEXXBRHETHESLA 3 FHHEHEMR
Figure 3 Neural stem cells could differentiate into neurons, astrocytes and oligodendrocytes by immunofluorescence

=]

A P<0.01 P<0.01
15 0.15
10 = 0.10
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NSCs Tail NSCs Tail

A: NSCs FEUR T n-6/n-3 [L{H ; B: DHA 1 PUFAs T LL{H ;n=3,
B4 SHEEEGNHETHBN SRS ER DHA
HeasE(REEANR)
Figure 4 Polyunsaturated fatty acids and DHA in neural
stemcellsweremeasuredbygaschromatography (the

tail was as control)
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A 22 T A L ) 19 B BT RE D s 4 A Ak
L K 2 1] 43 Al 185 BB A 5 A 25 1 200 I 1A F 2 ) 4R
Moo MHET A B AR S LB 5 2 AR M & R Gk
7 LR g R gy, 3R 0E TR R, BEE
WFFE IR B 2T 40 AT 7T BB B I6 7 Pl 2878
Y R 483 3 1) A AT B

AR R TC MG 55 5%, A A KI5 bFGF
FEGFE, RE 2 il ¥t 28 -1 20 B 3G 58, iy 2 32 22 4 ik
P22 T A0 M I3 | 5 5 R BB 22 T 40 i 204k
i 28 0 A5 R — R A R T A G ) A 5 22 T 40 i
() 22 )51 KA P 28 T 40 i 1 3R TR B R A 0 g
AREPE, B 8~10 Jil % B9 /N BRI 25 1 X ) 73 15
JEEE TR TR T A, 40 i E v] DL R e S TR ik rh
AR o RT DA BE B 3R 34 AT A AR A R A R
WA,

HE 1 (Nestin) 2 J@ T IV 22 8 1, XK
AR EARE N TEME AR R R R, H
2R VR 40 B 3 AL I Nestin 263515 18, L3 3E
Nestin (208 B 7n 1 A0 M AR, b i 14 58 7
AE A1 22 ) 43 AL T BE , P Nestin 9 24 15 4 28 1 41 Jfd

B FhRic, TR 2 T 40 i i 25 % 3 Nestin 78 it
Gz Rk AUTE AR S K % R IX
T 5 15 4R (0] 4 rp 38 A R U Y 28 o8 DA R AL
FEE & ¥ mT 223K, I Nestin S 6 5070 >k %
FEMZ T A0,

P2 T M A ez B 2 E N R Ry, ten
BAE PR AN RO A 2 LR AR A i,
ZRERIT U W BE AR K T 34k Hh 22 i s A ) i 48 2
JHL, LA A 28 TT | i 5T 200 i N D S AR L A3 Ak Y
0 2 (R A A R ) AR R R 0 AR SE S rh
105 P25 20 B fiE 6% 3% 35 NeuN \GFAP F1 04 iX 3
PR S VAR AR ), U0 W S 6 v AR A5 1 b 28 40 M B A
Z o AL RE R PR 2 T4

PUFAs Hh 18 18 i R 28 52 AN (7)ot & il 2k fift
g 55 A st ke, i 2L sh W RV B A A PUFAs i i
B A AT R (n—6) AT ooV JBR TR (n—3) A4 25 100 I
WA n—-6 PUFAs %4054 n-3 PUFAs 11 201,
JUT A3 6 AN 1 1 T R 0 200 DR £ rp 3 BCS) n=3
22 SRR i T 15 X R D) FBE R R e X b 22 R G 1Y
KB MR 2 AR w AR T 4T 4
W on=3 Z R IR D R o B T L 8 AR
Bt — B I UE T X A58,

n-3 PUFAs Z AR FH 9 EPA AT DHA 76 K ik
AEH F 5 EPA FI DHA REIE @ BRI A K, Y
PR A0 ARMELE 53 4k 7 48 A v A 0 2] EPA i
DHA fAE™, IR E TR DHA B8 52 & K Rt
L DX 28 ORI R A 2 AR KT IS ARA
504 DHA BEfS 38 i) 85 5 i C/— W W2 JLBE (GPR4O0-
PLC/IP3) # 245 5 i A2 WG Ca® MY RE T, A2 32 i 28
AR BT DHA X T fi 28 1 240 i 1% 3 5 /. ) A0
SIACRE 1A A AR B A AE ] DHA X 28 1 4 i
(1% 38 5 RN 43 Ak T — A BIFSE T 1)

A B 855 55 4 25 200 JL T 200 I R ARV 7 e 2 g
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