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Role of the FOXO3a transcription factor in neuronal apoptosis in neonatal rats with
hypoxic-ischemic brain damage
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Abstract: Objective To explore the role and mechanisms of FOXO3a nuclear translocation in neuronal apoptosis
after hypoxia-ischemia (HI). Methods One hundred and sixty 10-day-old Sprague-Dawly rats were randomly divided
into two groups: HI and sham-operated. The right common carotid artery was ligated followed by hypoxia exposure for 2.5
hours in the HI group. The sham-operated group rats were not subjected to carotid artery ligation or hypoxia treatment.
Rat cerebral cortex was collected at 0.5, 2, 4, 8 and 24 hours after hypoxia. Western blot was used to detect expression of
total FOXO3a protein, pnuclear and cytoplasmic FOXO3a and Bim. TUNEL staining was used to detect apoptotic cells.
Results The nuclear protein of FOXO3a obviously increased from 0.5 to 24 hours after HI in a time-dependent manner
compared with the sham-operated group (P<0.01). On the contrary, cytoplasmic protein evidently decreased from 0.5 to
24 hours in the HI group compared with the sham-operated group (P<0.01). Bim protein increased from 0.5 hour, peaked
at 2 hours, started to decline at 4 hours (P<0.01), and returned to baseline level at 8 and 24 hours after HI in the HI group
compared with the sham-operated group. TUNEL positive cells started to express at 4 hours, and peaked at 24 hours after
HI (P<0.01). However, TUNEL positive cells were rarely found in the sham-operated group. Conclusions HI induces
FOXO3a translocation from cytoplasm to nucleus, and enhances protein expression of its target gene Bim in the neonatal
rat brain. The upregulation of Bim expression might be related to neuronal apoptosis.

[Chin J Contemp Pediatr, 2013, 15(11): 1023-1027]

Key words: FOXO3a; Bim; Hypoxia-ischemia; Apoptosis; Neuron; Neonatal rats

[ Wik H391 ] 2013-05-12; [ &1 H i ] 2013-06-20

[E4TH | EEERBAHFITIBE (2013CB967404 ) ; FEIZK HRFM A4S (81000262, 31171020, 81172174, 81270724) ; #
BRI FERMAH A A4 (TRT0935) 3 HEFIL2ERL S CURMAH R4 (20110181130002) 5 PUJIA R TR
AEWUH (2010520280 ) 5 EFRIGRES LR QUL L& ) #ismiH .

[VEEfA ] 25080, B, Wt BIEAREEI,

LiEfEfEs ] B2, Wi,

1023 -



ERRECE B IR ]
2013 4 11 A

b E %A ILA R E

Chin J Contemp Pediatr

Vol.15 No.11
Nov. 2013

= W7 NS 7 O 2 [ - 1
AT A= L Bk A B I P % 9 (hypoxic-ischemic
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THIESOH A 10 Hi® SD KEL 160 2, BEkfEA
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H Cell Signaling A ], HRPiK K Bim £ s BEHLIA
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VAR B )2 A2V, vk AR, RS
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S 45 R TR] 5 TG B AR LT 1~2,
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BB AL 8 0.78 £ 0.35 0.90 + 0.32 2.35+0.83 956+342  30.75+8.54" 36.58 <0.01
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a: SALHARR ]S RS, 5 P<0.01,

1025+



15 5% 1 FE SR & Vol.15 No.11
2013 4F 11 Chin J Contemp Pediatr Nov. 2013
3 itig W3k, Bim 1Y FLIIRIREE AT RE S FOX03a %

P2 TE IR T 2 A o v R 2 B R o AR
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SEHF FOXO3a ZMENRMENLEE 3 4 / 2 G K
( phosphoinositid 3 kinase/Akt, PI3K/Akt ) {5518 0%
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WIEA R 52 A2 0 T 7E

AW AT 10 HIR K BT R
LRI A B B 5N A A LA ",
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OB E MK S E A A, SERFARY
P, AR M 4H B A% FOXO03a 1Y 2235 T k480 i
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FOXO03a #% Akt B2 1L )5 AN REFE 7 A B, 2k
FHIL G, S2MR, ERAEKRET, MR
Akt BEFR LIRS, MK FOXO3a 5 ZEMRE H 14-
3-3 ALEA, (e FOXO03a 11 40 i 28 4H i
¥, fEit FOX03a 31k, A shmidd -8 [ Bim &
Fas i35, BT " Hit—L0F5R
FOXO03a MZHALE B FHEEATH & A Bim
FeiE, AWIFGE R F e g2 B3 Ao ) i At O
Bim A3k, 455K HI J5 0.5 h, Bfi FOX03a &
ANEEAL, Bim BEEHRIANIN, 2 h k&, 4h 4
HeFrrEism K, SEESN)S 0.5 h M2 h, Bim &
H ik i LI AR AL o338 n 1.3 750 2.1 £%. -
IMFTREE R, BB S S T RTVHT- 2 A Bim

A, RN, AR A, Bim EHRES
FOXO03a PR HEAIFAESE & —5K, BABINS 24 h,
FOXO3a MYAZEA AR, MiEEER Bim 8 F1#RIA
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P47 28R RS AR e AT 6 110

HIA T8 Bim MG LIS M ST T 1
Jash & 22— AR Bl W ik A TP R 5T %
P, KREKWFSIIKAIZE)S 3 h, Sl X w200 K&
DI ST AN Bim FaAIE S 1 Bim f5 7 BLRIA,
fEdEAn o & C A LRARRBER, ST &EA
Caspase-9, BT " AR B4R G
M5 3 Bim FE 8RS 5 & F A2ty 1
ToAHE, ASHFSE R H TUNEL S (8 s Al J8 T 40
5 B 7R, TUNEL FHPE: 20 B F B Sk L5 4~8 h
AT, 24 bk 0g, Bl R A ER I ] RE G, A i
AL{EIEM, 24 hakWEfE, SR T3R5
Fe#s, BTET-EE Bim AU IR EBLE B )5 0.5 h
R BB W, 2 hakmlg, R
g B E] DL R 2R R B, BRSNS S
R T8 Bim B3 nl ge 5o TA 5%,

2 L, AW A B A s A 28T AR KRR
ki Bz SR AL B S T F FOXO03a & A5, ST
JHT-8 A Bim FRIAHE I, Bim FRiAH N5 M2
JHT A 6, WH FOXO03a 5 57 a] e M IB ST B
AL HIE B —ASHT A5 .
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