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Dendritic cells promote neural stem/progenitor cells proliferation in vitro when
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[ Abstract | Objective To investigate the effect of dendritic cells (DCs) coculture on the proliferation
of neural stem/progenitor cells ( NSPCs) in witro, and explore the role of TrkC receptor and neurotrophin-3
(NT-3) in the process. Methods According to whether to adopt the Transwell chamber, the DCs and the
NSPCs were co-cultured and divided into separate culture ( DCs/NSPCs group) and mixed culture ( DCs +
NSPCs group, without the use of Transwell chamber). ELISA was used to detect neurotrophin-3 ( NT-3) pro-
tein in the supernatant in 48 h after culture in NSPCs + DCs group ( mixed culture) , DCs group, NSPCs group,
and NSPCs/DCs group (only cells separated by Transwell chamber). Tyrosine kinase receptors C ( TrkC) pro-
teins on the surface of NSPCs were detected by immunofluorescence staining and Western blotting analysis in
NSPCs group, NSPCs/DCs + K252a group ( TrKC blocker) , NSPCs + DCs group, and NSPCs + NT-3 group.
Results The levels of NT-3 in the supernatant were significantly higher in 48 h after culture in NSPCs/DCs
group than in DCs group and NSPCs group (P <0.05). And microscopy showed significantly increases in the
number and the average diameter of neurospheres in NSPCs/DCs group (P <0.05). Immunofluorescence staining
and Western blotting indicated that the expression level of TrkC were significantly higher in NSPCs/DCs group
and NSPCs + DCs group than in NSPCs group and NSPCs/DCs + K252a group (P <0.05). Conclusion DCs in
coculture promotes NSPCs proliferation in vitro, which might be through TrkC-NT-3 signal pathway.
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1784k, B 7E A NT-3 7€ DCs 845 NSPCs H1 ] B8
Ve

1 RS

1.1 ARIE MR DCs o9 RARIEH

KA DCs 15572 I Hauben 25" {977 1. B SD KR
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Pide 1gG(E AR L) # 1:100 H kg Jg 37 C L F 90 min,
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VR TR B, OGS R BT WAL A P 25 F Image Pro
Plus 6.0 PG AE B 43 B TrkC 525633858 B (9SG E ML
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53 ¥,
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2.1 A% FmiemikE

18] 5 ML 4% 4H NSPCs JERTE UL, & B 2 Bk B A2 Al
PO AL A Z A fE 18 45 35 25 57+, DCs/NSPCs 4 fl NSPCs +
NT-3 ek £, A W H2 5 DCs/NSPCs + K252a 2
H1 NSPCs ZHIW LA B BIER (K 1),

x1 BAHBEFRRWEKERENE(n=3, x=s)

] MZEER AR (pm) MR ECE (1)
NSPCs 4 41.31 £11.90 31.67 +4.73
DCs/NSPCs +K252a 4 65.33 £22.29 26.00 £7.55
DCs/NSPCs 41 94.41 £38.61% 50.00 £7.212

NSPCs + NT-3 4 97.95 £39. 80 55.67 £12.06"

a:P <0.05,%5 NSPCs 413b3%; b: P <0.05,%5 DCs/NSPCs + K252a 20145
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1k NSPCs [y 885

ARSLHGUESE , R4k DCs 5 NSPCs I [] K557 7] LI
#t NSPCs ) &} & 39 51, ¥ NSPCs M5 o 2 , nl A2
A I P AN s SR s NT-3 3 0 8 & A= el A T AR fff
TrkC-NT-3 554 538 #% — R AL 85 BR 1L & #5816 .
{ASZE R RER ] TrkC A2 (ks S BT, MO BE 7T
Sy UEBBHIT & NT-3 B3EMPER . 1bAh, NT-3 7= 4E
FBNUR T W 4 A, 703658 o e Sy R ER R,
TUHFE R IS AL ERIA 75 E i — R

SE 3k

[1] Johansson C B, Lothian C, Molin M, et al. Nestin enhancer require-
ments for expression in normal and injured adult CNS[J]. J Neurosci
Res, 2002, 69(6) : 784 —794.

[2] Ohori Y, Yamamoto S, Nagao M, et al. Growth factor treatment and
genetic manipulation stimulate neurogenesis and oligodendrogenesis by
endogenous neural progenitors in the injured adult spinal cord[J]. J
Neurosci, 2006, 26(46) : 11948 - 11960.

[3] Hayashi K, Ohta S, Kawakami Y, et al. Activation of dendritic-like
cells and neural stem/progenitor cells in injured spinal cord by GM-
CSF[J]. Neurosci Res, 2009, 64(1): 96 —103.

(4] Sex, WA, XUBIZK, 25 W50 M 5l 2T 40/ i (A 40 1k
BRI REB R Z SRR E [T]. F=EE R,
2011, 33(10) : 998 - 1002.

[5] Mikami Y, Okano H, Sakaguchi M, et al. Implantation of dendritic
cells in injured adult spinal cord results in activation of endogenous
neural stem/progenitor cells leading to de novo neurogenesis and func-
tional recovery[ J]. J Neurosci Res, 2004, 76(4) : 453 —465.

[6] Hauben E, Gothilf A, Cohen A, et al. Vaccination with dendritic cells
pulsed with peptides of myelin basic protein promotes functional recovery
from spinal cord injury [ J]. J Neuiosci, 2003, 23(25) ; 8808 —8819.

[7] Mistry S K, Keefer E W, Cunningham B A, et al. Cultured rat hipp-



34 5 £ O= FE K OK ¥ ¥ R Vol. 34, No. 5

20124E3 15 H J Third Mil Med Univ Mar. 15 2012 3717
ocampal neural progenitors generate spontaneously active neural net- limb recovery in the chronic phase after spinal cord injury[J]. Bio-
works[ J]. Proc Natl Acad Sci U S A, 2002, 99(3): 1621 —1626. chem Biophys Res Commun, 2010, 393 (4) . 812 -817.

[8] Kornblum H I. Introduction to neural stem cells[ J]. Stroke, 2007, 38 [14] Lu P, Jones L L, Snyder E Y, et al. Neural stem cells constitutively
(2 Suppl) : 810 -816. secrete neurotrophic factors and promote extensive host axonal growth
[9] Ohta S, Ueda Y, Yaguchi M, et al. Isolation and characterization of after spinal cord injury[J]. Exp Neurol, 2003, 181(2): 115 - 129.
dendritic cells from common marmosets for preclinical cell therapy stud- [15] Castellanos D A, Tsoulfas P, Frydel B R, et al. TrkC overexpression
ies[J]. Immunology, 2008, 123(4) : 566 —574. enhances survival and migration of neural stem cell transplants in the
[10] Kamei N, Tanaka N, Oishi Y, et al. BDNF, NT-3, and NGF re- rat spinal cord[J]. Cell Transplant, 2002, 11(3) : 297 -307.
leased from transplanted neural progenitor cells promote corticospinal [16] Ye H, Kuruvilla R, Zweifel LS, et al. Evidence in support of signa-
axon growth in organotypic cocultures[ J]. Spine ( Phila Pa 1976), ling endosome-based retrograde survival of sympathetic neurons|[ J].
2007, 32(12) : 1272 - 1278. Neuron, 2003, 39(1): 57 —68.
[11] TR, Bt Ay SRR 17 20 B ) 3 B 1] DCs [17] Roux P P, Dorval G, Boudreau M, et al. K252a and CEP1347 are
(NS BRI [ 1], 45 = e 22248 . 2010, 32(3) neuroprotective compounds that inhibit mixed-lineage kinase-3 and in-

duce activation of Akt and ERK[J]. J Biol Chem, 2002, 277 (51) .
49473 -49480.
[18] Serres F, Carney S L. Nicotine regulates SH-SY5Y neuroblastoma cell

269 -273.

[12] Noga O, Peiser M, Altenahr M, et al. Selective induction of nerve
growth factor and brain-derived neurotrophic factor by LPS and aller-
gen in dendritic cells[ J]. Clin Exp Allergy, 2008, 38(3); 473 -
479.

[13] Kusano K, Enomoto M, Hirai T, et al. Transplanted neural progeni-

proliferation through the release of brain-derived neurotrophic factor
[J]. Brain Res, 2006, 1101 (1): 36 —42.
(U#m:2011-11-30;1&E :2011-12-02)

(m#E A =)

tor cells expressing mutant NT3 promote myelination and partial hind-

e . 1000-5404(2012)05-0377-01 /I\ 7% 5 %EL %

IRE IR B W IRIB AT 1 B

F M, AINA AT (400016 TP, T PIE R ERN IR 45— EE Bt R
[k ] IPMIN TFER A AT 2 R e I 4 58 B BE BT HEAT N EE, ALB
[hEESEKS] R782.12 [ XikdREL] B 25 o/L B % 18 g/L, ALT Hy 192 U/L F+ & 532 U/L, AST iy

PR B PRI T IR AP ASH U B A, 40 N IR SE 0, 24 5 R 497 U/L J+Z 1114 U/L,PT {1 17.9 s JERK ZE 21.9 s,
JUBHEMIR ) 3% ~ 5% [ MVEREIE R, FLA% S0 S M PR A
HoF 2 5 R i 42, W0 300l & A= i 47 7% 1, DU il D
DL AR 3o 3K e IR Y 1 051 B S B 8 e
ATRIBTEI R S TR H RIS &0, RV IR H 112
Wi 5677 o

1 ImRER

A ALyT AT ;B AL B
B 16 2 ORI, 13 2 A 240, L. BRI Ik E1 FEESBEMHE CT 231

11 d, e 7 d”F 2011 455 A ABto B shiR A (fRM )
S NE NG I SIS FE 85 em (45T £ 45 kg, B 155 em) , 22
IR, JC IR Bk IR M L ok, B8 Sk k& PR, R E R AT K4y
15 em R/MIH, CT 7R T BB A A s B ORI i B 5% , 24
22 em x 15 em x 13 em, FR4FEMEAS #5385 2 B A 55810
FFNBRIB 10 2 K RANASERIBITE 4571 52, Wk 5 R B 81k
(1) s MIE T A IR R E R 2 k4575 , K B3
JELEEEFT R MR A0 R 2 B A I8 Bl bk 55 bk B 4 1 R, o
B3 Ky A5 . I 3% AFP. 410 087 ng/ml, CAI25. > 601 U/L, Ifi
HCG: ( -),FI MBS B R% . ABABFIEKIEITHE
TN, PRI 2R, U2 il 8 B T B LT AR R,

Ry ik HEL 48 v T ROV R PRI, 47 L 2 3 D o 1 R
KGR R R B AT SR R . 25 G sl L CT el M i v
AFP A, I PRZ W 2 s 304 TR /R 1 P JHE WD B ( O B0 U, 9
Rl Re) , B HIE IR TR AE . (BRI AT R4t 5 ™ & (B 1L
UIgeH B R, FARREH &, & e ke T BB5I ST
JrE LR I Ao AR T PR BT, 45 AR R O B R . AR5
5 KT UL BEP 5% (HRE R + RITaH + By F4) byr.
AF7 g e g B = R AR I B e , 28 AR G e Ak 3
JErEE o AT 10 d, BE R OLE W i i , IR Ik 58 = G2 i
S5 A LAR T T Bk ol 52 P e i th e . LA A (A7 (Al
b BsF ) A3 ) 3R BE AT AT A2 S AT RIEARE AR + A2
[BfE1EE] AR, Hi: (023)89011090 , E-mail ; linghu_hua@ 163. com (TF%382 m)




