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Changes of Wnt-3 protein during the proliferation of endogenous neural stem cells in
neonatal rats with hypoxic-ischemic brain damage after hyperbaric oxygen therapy
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diatrics, Xiangya Hospital, Central South University, Changsha 410008, China( Yang Y-J, Email :yyjcjcp@ 163. com)

Abstract; Objective Previous studies suggest that hyperbaric oxygen (HBO) treatment promotes the proliferation of
neurocyles in neonatal rats following hypoxic-ischemic brain damage ( HIBD). The Wnt signaling pathway is associated
with neurogenesis. This study examined whether HBO promoted neural stem cells ( NSCs) proliferation after HIBD, and
whether that the proliferation correlated with Wnt-3 protein expression. Methods Seven-day-old Sprague-Dawley rats were
randomly divided into three groups: normal control, hypoxia-ischemia (HI) , and HI-HBO. HI was induced by the ligation
of left common carotid artery, followed by a 2-hr exposure to 8% 0O, in the latter two groups. HBO was administered 3 hrs
after HI in the HI-HBO group for continuous 7 days (2 atmospheres absolute, once daily). The proliferating NSCs in the
subventricular zone (SVZ) was examined by BrdU/nestin immunofluorescence and the expression of Wnt-3 protein in NSCs
was examined by nestin/Wnt-3 immunofluorescence at 6 and 24 hrs and at 3, 7 and 14 days of HI. The cellular expressions
of nestin and Wnt-3 protein were analyzed by laser scanning confocal microscopy. The linear regression analysis was used to
evaluate the correlation between cellular Wnt-3 and nestin protein. The expressions of nestin and Wnt-3 protein in the
ischemic cerebral hemisphere were analyzed with Western blotting. Results The number of BrdU/nestin positive cells in
the SVZ increased 3 hrs after HBO therapy, peaked at 7 days and remained at a higher level until 14 days after HBO
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therapy in the HI-HBO group compared with the normal control and the HIBD groups. The level of Wnt-3 protein in NSCs

increased significantly 3 hrs after HBO therapy, peaked at 3 days and remained at high levels until 14 days after HBO

therapy in the HI-HBO group compared with the normal control and the HIBD groups. The level of cellular nestin protein

was closely correlated with the level of cellular Wnt-3 protein (r = 0.893, P <0.05).

The Western blotting analysis

demonstrated increased Wnt-3 and nestin protein expressions in the ischemic cerebral hemispheres. Conclusions HBO

treatment promotes the proliferation of NSCs in HIBD neonatal rats, which is correlated with the activation of Wnt

signaling.
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nestin 2 1S Wnt-3 8 FIHIKE,

AZ ,HBO 3677 ] LMiE iF HIBD J57 Ak K BN 48
£ NSCs (345, HALH 5 Wt {55 90604 K.

(& % X W]

[1] Triulzi F, Parazzini C, Righini A. Patterns of damage in the ma-
ture neonatal brain [ J]. Pediatr Radiol, 2006, 36(7) . 608-620.
Badr AE, Yin W, Mychaskiw G, Zhang JH. Dual effect of HBO
on cerebral infarction in MCAO rats [J]. Am ] Physiol Regul In-
tegr Comp Physiol, 2001, 280(3) . 766 - 770.

Calvert JW, Zhou C, Nanda A, Zhang JH. Effect of hyperbaric
oxygen on apoptosis in neonatal hypoxia-ischemia rat model [J]. ]
Appl Physiol, 2004, 95(5) : 2072-2080.

Veltkamp R, Siebing DA, Heiland S, Schoenffeldt-Varas P, Velt-
kamp C, Schwaninger M, et al. Hyperbaric oxygen induces rapid

(3]

(4]

protection against cerebral ischemia [ J]. Brain Res, 2005, 1037
(1-2); 134-138.

SO . g S A L T PR I SR L R 1) 1 ]
FEFRLT]. S HDLEHE H\J“_F 2005, 20(5) : 489489, 496.
TR, AT, TR A, R AR, N AR AR o A B
A JLfL I utff‘] s [1]. ‘-P‘F%FI’IJ\—}' S RERE Ak
2004, 26(5) : 200-202.

/N W T o, B, B DAL R, AARE, 5.

(5]
(6]

(7] i A A

. 245 -



559 3453 W FE S ARILA R E Vol.9 No.3

2007 46 H Chin J Contemp Pediatr Jun. 2007
AR A G AT 37 A A B PN A el 2 T 0 i R O PR B 4 [14] Lie DC, Colamarino SA, Song HJ, Desire L, Mira H, Consiglio
JHLTT. v 240 LR 44,2006 ,8 (1) :33-37. A, et al. Wnt signalling regulates adult hippocampal neurogenesis

[8] Leker RR, McKay RD. Using endogenous neural stem cells to en- [J]. Nature, 2005, 437(7063) ; 1370-1375.
hance recovery from ischemic brain injury [ J]. Curr Neurovasc, [15] Rice JE, Vannucei RC, Brierley IB. The influence of immaturity
2004, 1(5) . 421427, on hypoxic-ischemic brain damage in the rat [ J]. Ann Neurol,

[9] Hayashi T, Iwai M., Ikeda T, Jin G, Deguchi K, Nagotani S, et 1981, 9 (2): 131 - 141.
al. Neural precursor cells division and migration in neonatal rat [16] Roelink H, Genaar E, Silva SLD, Nusse AR. Wnt-3, a gene acti-
brain after ischemic/hypoxic injury [ J]. Brain Res, 2005, 1038 vated by proviral insertion in mouse mammary tumors, is homolo-
(1):4149. gous to int-1/Wnt-1 and is normally expressed in mouse embryos

[10] Felling RJ, Snyder MJ, Romanko MJ, Rothstein RP, Ziegler AN, and adult brain [ J]. Proc Natl Acad Sci, 1990 (87). 4519-
Yang Z, et al. Neural stem/progenitor cells participate in the re- 4523.
generative response to perinatal hypoxia/ischemia [ J]. ] Neuros- [17] Gage FH. Mammalian neural stem cells [ J]. Science, 2000, 287
ci, 2006, 26(16) : 4359-4369. (5457) . 1433-1438.

[11] Inoue T, Kagawa T, Fukushima M, Shimizu T, Yoshinaga Y, [18] Romanko MJ, Rothstein RP, Levison SW. Neural stem cells in the
Takada S, et al. Activation of canonical Wnt pathway promotes subventricular zone are resilient to hypoxia/ischemia whereas pro-
proliferation of retinal stem cells derived from adult mouse ciliary genitors are vulnerable [ J]. J Cereb Blood Flow Metab, 2004, 24
margin [ J]. Stem Cells, 2006, 24 (1): 95-104. (7): 814-825.

[12] Hirabayashi Y, Gotoh Y. Stage-dependent fate determination of [19] Kikuchi A, Kishida S, Yamamoto H. Regulation of Wnt signaling
neural precursor cells in mouse forebrain [ J]. Neurosci Res, by protein-protein interaction and post-translational modifications
2005, 51(4) : 331-336. [J]. Experiment Molecul Med, 2006, 38(1) ; 1-10.

[13] Roelink H, Nusse R. Expression of two members of the Wnt family [20] Miller RH. The promise of stem cells for neural repair [ J]. Brain

during mouse development - restricted temporal and spatial pat-
terns in the developing neural tube [ ]J]. Genes Dev, 1991, 5

(3): 381-388.

Res, 2006, 1091(1) : 258-264.

(A Scaalit - k)

- HE -

WABIT B E SR ILFHRE)

Crr S AULRR R ) &t A NIRRT R B85 T 4, b e E MR R RILRF L 2E R
W, AR EZ R EORTR b ERH I SCEE TR b BEBRF O | b B R 5| SO E
JE (CSCD ) Wt 53 391 R [ BRASUBAS 2R HILAA 35 [§) MEDLINE % %7 i SCHifi 2t ) (AT) L& E (k2% 3
§il) (CA) i 2= (B2 3CH) (EMD) WesgdBI 1), & (b B 22y 3CH - LR 510 M AZC 81 1) [l i
B E 2 AR OERERR) b BB Be SO o0 b B Ak 22 e SClikAR B b O ([
FAIFILE G PRI e ) R BT, R I TRIR ) (b B2 AR OB R0 ) AT 5 8l
— BRI T A SCBGR . TR LR 2 VTR 2% b K2 v 5] BE AR R 2445 (1 N 35 44
KEFDGE N LR O,

AT LLLBHIG R 5 SR TS 0T 1, S el [ 2 A LR U 1 5B 2k e 5 e s 4 . WEA
P 083 IGRTE (I RETE 2B FE L B AR At BEXERGBIFFT) Il R 22 56 L 9 191 1T 48 o 481 41
M ALK Bl b L ZEPEA SRR SRR H o B TSR BN R LR B A BRI R L BE
MR

AP T, K 16 FA,80 BL, EGHIRRACEIR , XU 15 H R, ) E NAMATF K47,
[ 54 71|45 : ISSN 1008 —8830,CN 43 —1301/R, Wi 4 {45 w48 R AEBe e, 4548 il AR IX L &
B RS2 By 7 oAy, B R AT (F) BHE R TS T B KB 55 N BRI B2 RH N BT . 4
WEH 12 o0, 24 72 0, WRAARS :42 — 188, WJ 3 o 4 [ 4% il J) 11 ) % B 40k bR 5 4% 1) G
TRERFRIT B o ASTIM 2006 4F 10 1 HlZ, JFi 1 R bR o Fesd PR 2R 4, 56 o s 9% , o o S el
(4 ~8 Ji]) o VEBTAELRAR , W6 s’ A TR 1 it AR o

IR R itk - 390 R A VD T A % 87 S (b D ARLABE ) el 1R % 1410008

HL LG :0731 —4327402 {4 #(.0731 —=4327922  Email : ddek@ vip. 163. com

4k :http :// www. cjep. org

- 246 -





