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Experimental study on biological characteristics of

ferumoxides labeled neural stem cells
WANG Shuang , et al
( Department of Neurology , College of Clinical Medicine , Chongqing Medical University)

[ Abstract] Objective : To study the biological characteristics of superparamgretic iron oxides( SPIOs)labeled neural stem cells(NSCs) .
Methods : The culture, passage and differentiation of NSCs were completed from newborn rat brain. Ferumoxides labeled NSCs were
prepared as magnetic labeled NSCs. Using immunocytochemistry, transmission electron microscopy( TEM) and Prussian blue staining,
the growth, differentiation and other biological characteristics were studied. Results : Nestin positive cells were found in the culture and
daughter clones. NSCs could be differentiated into positive GFAP, MAP ~ 2, NSE, Tau protein and NF200 cells in serum culture.
When NSCs incubated with ferumoxides, the iron particles were seen in intracellular{ non — nucleus)as well as in dauhgter clones. With
the increase in concentration of ferumoxides(2. 8ug/ml~16.8ug/ml),it showed no significant difference in effects on the growth and
differentiation of NSCs( P >0.05) . When the concentration of ferumoxides exceeded 22. 4ug/ml, there was significant difference( P<
0.05). Conclusion : In China, ferumoxides is first successfully used to label NSCs, a kind of SPIOs with magnetic labeled NSCs, which
provides experimental basis for tracing magnetic labeled NSCs in vivo with MRI.

[ Key words] Neural stem cells; Superparamagnetic iron oxides( SPIOs) ; Ferumoxides; Magnetic labeled cells

EILERMAME T AR SRR AER RS, AR A ST RS
FIHEREHFRESRRB L ZRANMKE,  TH GRRMshEENY, A 5050 0 i bR iC R e
B EHE A T A0 M ELIE N T I A , A0t e — Ferumoxides Xt K R4 T 4 #EATHRIC , 58 HAE
PE REbE AT T HF . D R R AT 8 3t ok LR

EENB:E R(1976- ),k .+, (MRDEAIB B S 10 #4814, TR Hb W ) 4
XYY L L T LYY Y- 2T A MTE TG P A7 16 FIIERS , DL K B RS AR I [R)
ESWE: D F 4 A XL A F5(30370500), 7 2 0 B S R

FREMRFRAH T FHBARZE T,
T E B A AT 8 B (2003033363).



http://www.cqvip.com

[T OO hitp/Awww-cavip.com]

ERER A2 2005 455 30 2% 31 (Journal of Chongging Medical University 2005 Vol. 30 No. 3)

— 322 —
I #R5TEE
11 E

EGE DFGE 2 S BN I 11 Sigma 25 8] 8726 156 i
i1 Gibeo 2 A 1B K Bl Nestin 5 s BERU IR CIEBTAE R 2 A )5
GFAP MAP — 2 NSE ., Tau 8 [ M NF200 ¥ s ST 0
B TEA P A AT PR 2 m) 5 SP kA A B de st ik
s E] ., Ferumoxides 1 Advanced Magneties ﬂﬁ]%ﬂlﬂﬁ.z
1.2 ##k
1.2.1 e Fansuts e e s M RS I X
1.2.2 #Ebmic s FARaa il s e 120 1 BER b £ 1 4n
HLER LGRS ) RSN, PAZY S5 < 107 /ml () 8 1 B Rp Y
B AN HE Forumoxides BY 706 100 5 5 78 B (DMEM/FI2
B27 1 20ng/mIbFGE | 20ng/mlEGE) PBE 6 . Ferumoxides
AR K 5. 6pgAml, 11, 2g/ml, 16, Spig/ml, 22, dpg/ml-
5% 00, 37C Kidf 48h
1,203 WEbRICRREs Ay S e 1. 2.2 o A e
IPRUEE L R IR e 5 O AN AR [T A Prussian
blue B2, I 1. 2.2 RS AN MG Y 1 2, 4% % 5 1
SELPBS Ik 3 K, 2% KaFe( CN g + 6% HICH I 75 30min, §15
-1
1.2.4 Wb ic SR 0 s A NeEiG G oT Sk ib S e

A 12,2 iR R A s A Tt e R L
2.2 PR A Ferumoxide % N 5. 6pg/ml, 11, 20/
ml, 22 dpg/ml) B9 57 Ko, BWKE L LRI T 1 B A
LSS SR LA 2 S ¢ 10° Al 4 PR 25ml B FEIE 0 A
AUREHE S~ 7 KA 1 U, [RIE LA L i 2 1 A e ss 1 & F
M. ALY 5% 10° /ml R RIFURER AT poly | Ly-
sine @ i) 6 FLESFRAR P T IR 40 1 (DMEMAF12
S Mg S ~ 7 KIa, e 68 B o A T i
ML T A ONE200 B GRADR B ) 77118 41 S 155
ey 17 0 S o 1B % S L R e 1
LU

2
&

i I

T

2.1 #EF iz

AR R Al 47 57 KiF, nT TR 5 8 |- %
BT ANL 2P AN BR 1 AR, 105 A
YN BEINE e LS B 2 A 1 2 8 184, &0
I B AT ) o AT BT (1] 1)
2.2 WeTFmmERARRMBALEEE

i) WAT Nestin FHPE40M, HAL (ST Nestin B
PEAN LSRG 7200 2 LA G, e e i fk o

B, ] 87 220 R AT 19 NF200 . NSE . MAP - 2.,
Tau 25 T FHYELN LA K S0 e AN MU g5 47 1) GEAP
PRI 2~7) .
2.3 Prussian blue % &

o D20 ML 1 B A 5 A R, I A i 1]
8.9)
2.4 EA R

AT DL ER R A7 T-f 28 140 e v (1) 10 45 3
Jfias) -

B S 14 KRS T M (200 > )

B3 Nestin BTG ME (200 % )



http://www.cqvip.com

[T OO hitp/Awww-cavip.com]

K E RS SR 2005 4 30 %5 3 1 (Joumal of Chongging Medical University 2005, Vol. 30 No.3)

B8 Prussian blue 38 (& MiF 200 < )

Bs Taw EAMME@R(200 <) B9 Prussian blue 328 (T FH 200 <)

B 6 NSE PHEE4RM (200 < )
- . B 10 EEHERES (8000 % )

— AT e |
B Virumox ) dion B 35 AR g/ mE

E

2

ﬂ‘ el (Tt by SR T i ml
e 4

. g Varinn vt ST 2 2 A e

a
Wy v

E 11 i

B 7 MAP-2 PR (200 = )



http://www.cqvip.com

— 324 —

[ 000 http://www.covip.@m|

EEER KSR 2005 £ 30 % % 3 (Jounal of Chongging Medical University 2005. Vol. 30 No. 3)

2.5 AKWA(LAI1L
2.6 *MFEFHoAYEA(RLEL
£1 WESIUORM (=)

NF200 fH¥E ~ GFAP PRt
@ 5
it i)
MBACGEREHETHE) 46.2+1.7 52.9:1.4
Ferumoxides ¥ /¥ 5. 6pg/ml ~ 45.4+2.1 50.1+1.9*
Ferumoxides ¥/ 11.2ug/ml 35.0+£3.2  40.2+1.4*
Ferumoxides ¥ 22.4pg/ml 30.7+1.3 33.5+£0.9"

ARREMBHAYEEREER(P>0.05) "ERS
T ER4H LA BEE R (P<0.05)

3 it @

LA, MU A MRI £0ARXT #0424 e #1738
BRI G E T AR R, BRI
(superparamgnetic irom oxides. SP1Os) & — F i &Y
MG IL R AT LA, B A B H LA R S B
BREURHI7524 . Ferumoxides B 24 150nm, Hit%
AR BRI B 42 8 20nm, SPIOs 1 T H AR5k
AL 2 L5, BME fE 355 B 3 o] 7 AR K )
BEYE , S5 S 180 S5 P TV 2, AE B I (] i
(SE) MBI 5] 3 (GRE)MRI J¥ 310+ B R T K15 5
X218, K SPIOs Bz —BAENALRE, AR
R K I REBORE, B T SPIOs £y B 18 48
Bt 2 T4 M A B AL SR IEORI T LA PR AR
PR T4

E4h 5 2Bl R 38 , Josephwon Z51{# F§ MION
—46L(FH M MRI X D 5 HIV - 1 tat
RIEMEES , HT HIV -1 tat KBRS AL
S, BEA RO ZE R MION f0hr , it A i T 40 i, (i
T TS RERR iC AU M . 5 FH 2SR 3%, Dodd
2O B MRI 73852 E/NRAAT i G bwic
4, Joseph A. 201 H H MIONL — 46L 1k R i br
WCEET CG — 4 dMeATAR I, MR GHEATIBES . 1
EA R WA KRB, AR ERNE KR Feru-
moxides 1 AR LR &L, Xt # 4 T- 40 M i 17 # A
it. HA[EYRE Ferumoxides(2. 8 ~28pg/ml) H#
T[] & 48h Jo , 15 5 HEL 45 vf L4 UL (3L
T3 A, Prussian blue 48 B /R U3k b &4 %
WURL (BN ERIBURL) , X AR ULEH SPIOs 7] LAY #4141
MEmE, scsr FERAME 4 RF 4l T

BRIBORE SRR SPIOs 7T LA B 400 i 1 43 34 386 5 i 14
FTRAMEF s 24 Ferumoxides MI¥KBEM 2. 8pg/ml
~16. 8pg/ml B, Bl ¥ FEF 1 38 185 B 45 T 20 il A5 R K
K &ML, AXH 2 T A2 e h TR
HEFR(P>0.05), FRAKERMMIFETFHG,
GREAL TR AR R Mot ic P il ez
(NF200). Tau & H. ¥ 2 0 %¢ 7 M W B2 4L B
(NSE) JE X E H (MAP - 2) ; BT B R 41 M b
T 0 B R AT 4 R P 1 (GFAP) 778, Y
Ferumoxides ¥ B KT 22. 4pg/ml Bf , SP10s 1
HAFMAL(P<0.05), X5 EMRER B
00T AR AR AR

A LR AR T 4L A W v i T
WFFE, AR H 4 T 40 e A A BB A, MR 5 1458
BB Bl

2 £ x W

[1] Maite Lewin, Nadia Cariesso,Ching — Hsuan Tung,et al.
Tat peptide — Derivatized magnetic nanoparticles allow in vivo
tracking and recovery of progenitor cells[ J]. Nature Biotechnol-
ogy,2000;18:410—414.

(2] BHES.BT#E. FAERKRHE THRM S E AR
(] P E LB ,2002;4(2) : 81 - 83.

[3] Joseph S.Frank,Brad R. Miller, Holly A. Zywicke, et al.
Clinically Applicable Labeling of Mammalian and Stem Cells by
Coming Superparmagnetic Iron Oxides and Transfction Agents
[J]. Radiology,2003;228(2) : 480 — 487.

(4] Arbab AS,Bashaw LA, Miller BR, et al. Characterization of
biophysical and metabolic properties of cells labeled with superpara-
magnetic iron oxide nanoparticles and transfection agent for cellular
MR imaging[ ] ]. Radiology,2003;229(3) : 838 — 846.

[5] Josephson L, Tung CH, Morre A, et al. High — efficiency
intracellular magnetic labeling with movel superparamagmetic —
tat pettide conjugates|J]. Bioconj Chem,1999;10:186 — 191.
[6] Dodd CH,Hsu HC, Chu W], et al. Normal T — cell re-
sponse and in vivo magnetic resonance imaging of T cells loaded
with HIV transactivator — peptide — derived superparamagnetic
nanoparticles[ J]. Immunol Methods,2001;256: 89 — 105.

[7] Steghaus— Kovac S. Stemn cells as potential nerve therapy
[J]. Science,1999;285(5428) :650 — 651..

[8] Brustle O, Jone KN, Learish RD, et al. Embryonic stem
cell derived glial presursors: a source of myelinating transplants
[J]. Scinece,1999;285(542) :754 —756.

[9] Bulte JW,Douglas T, Witwer B, et al. Magnetodendrimers
allow endosomal magnetic labeling and in vivo tracking of stem

cells[J]. Nat Biotechnol,2001;19(12):1141 — 1147.



http://www.cqvip.com

