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Caspase - 3 Expression and the Effect of bFGF on it Following Hypoxic-Ischemic Brain
Damage at Late Stage in Neonatal Rats

JuLi WANG, Juan LI, Hong Tao CAO, Yu Kun HAN. Department of Pediatrics, Second Affiliated Hospital ,
China Medical University, Shenyang 110004, China ( Email : Wangjuli @hotmail. com) .

Abstract :  Objective  To explore the role of Capase - 3 protein and DNA fragmentation at late stage ater
hypoxicischemic brain damage (HIBD) and the efect of badc fibroblas growth factor (bFGF) on Cagpase - 3
expresson. Methods Seven-day-old Wistar rats were randomly asigned into HIBD group , sham-operated group , norma
<line treatment group and bFGF treatment group. Cagase - 3 expresson of the bran was measured by the
immunohi stochemica method and DNA fragmentation of neurocytes was detected by TUNEL at 2 w, 3 w or 4 w ater
hypoxiarischemia (HI) . Results The number of the TUN B postive cdl in the HIBD group at 2 w and 3 w ater HI
was greater than that of the shamroperated group ( P <0.05) . The Cagpase - 3 average OD vauesof the brain (0. 39
+0.04,0.38+0.04) in the HIBD group at 2 w and 3 w ater treatment were dgnificantly higher than those in the
shamroperated group (0.36+0.01,0.36+0.02) , P <0.05. The Cagppase- 3 average OD vaue in the bFGF group
at 3w ater HI (0.36+0.09) was sgnificantly lower than those in the control group and HIBD group (0.37 +0.04,
0.38+0.04) , P <0.05. The number of the TUNEL posdtive cdl in the bFGF group at 3 w ater treatment (4. 20
+1.30) was sgnificantly lessthan those in the control group and HIBD group (9.80+1.92,8.00+1.00) , P <0.05.
Conclusions Cagase - 3 may take part in the pathogeneds of HIBD and keg continuous activation, suggesting a
prolonged role for gooptods in neonatd HIBD. bFGF has neurgprotective effects against neonata HIBD by downr
regulating Cagpase - 3 protein expresson and preventing DNA from fragmentation.

[ Chin J Contemp Pediatr , 2003, 5(4) : 335- 338]

[ ] 2002-11-01; [ ] 2003-02- 14
[ ] (1964 - ) , , :
[ ] , , :110004

335 -



2003 8

Vol.5 No. 4

ChinJ Conterrp Pediatr

Key words:

(hypoxic-ischemic

brain damage, HIBD) ,Cagase- 3
,Cagpase - 3 :
Cagas - 3 (hypoxic - is
chemia, HI)
() Cagpaze- 3 HIBD

(basic fibroblast
growth factor , bFGF)

Cagae- 3

HIBD ,
HI bFGF
1
1.1
7d Wigar , , 12
18 g, 4 ,HIBD
bFGF HIBD
2 3 4 bFGF
HI 3 , 5
1.2 HIBD
7d Widar )
, 0 4 : :
2 4h
[ (86+x1) , 8 %] ,
1.5 h, bFGF
bFGF 4 U/ g,
, 3 HIBD
1.3 TUNE
(TdT)
dUuTP (TUNERL)
3 %H,0,
10 min; K ; 20 1/
, 20U/ ( TdT) ,37
2 h; 50Ul )
50u 1/ 37 30 min; SABC ,DAB
400 10 ( 4 ,
4 , 2 ) ,

Aug. 2003

Hypoxia Ischemia, Brain; Capase- 3; bFGF; TUNE. ; Neonatd rat

1.4
1.Ommx1.0 mmx2.0 mm
2.5% 1% ,
; L KB ;
50 nm, JEM -
1200 - EX
1.5 Caypas- 3
6UmMm , 3% H,0; 10 min;
: 95 98 ,
10 min, ; ;
, 20 min; Cagpaze
- 3(P20) IgG 4 :
19G,37 20 min;PBS DAB ,
) / Cagpase
-3
:400 5
( ) : 5
, MetaMorph Imager System Verson
4.6,
: (OD)
1.6
SPSS10.0 X £s
) ) t
2
2.1 TUNEL
HI
, HI 2 3
(P <0.05 :HI 2
3 (P <0.05 1, 1
3 bFGF
HIBD ( P <0.05), HIBD
( P>0.05) 3
2.2

- 336 -



l. .
2003 8 ChinJ Contemrp Pediatr \,goug? 216)0;
? e,
2.3 w A '
£ = ’.
' . d 1.5 e
Cayase- 3 HIBD 2 " -
Cayase- 3 ;
(P <0.05) ;3 !
Capase- 3 2 (P . o
<0.05) , (P <
0.05) 2 bFGF 3 Capas- 3 1 HIBD 3 (x40)
HIBD ( P <0.05), Figure 1 Apoptotic cdlson the left Sde of the brain
HIBD Cagas - 3 cortex of HIBD group 3 weeks ater HI ( x 40)
(P=>0.05 3 3.4
1 HIBD TUNE

Tablel TUNEL podtive cdl countsin the left brain of
HIBD and sham - operation groups (N=5, x *+ s)

2W 3W 4w
4.40+1.14 4.00%£1.22 3.80%1.30
HIBD 15.60+2.07*" 8.00+1.00° 4.00+1.00
a P<0.05; b 3 P <0.05 2 ( x 8 000)
2 HIBD Capase- 3

Figure 2 Chromatin dustered in gpoptotic cel ( x 8 000)

- -

bt iy 1 - -
e - - /
Table 2 Average OD vauesof Capase- 3 in the left brain B - TS
of HIBD and sham - operation groups (n=5, Kx - D % s) R - - -
2W 3W 4w e g :
- o -
0.36+0.01  0.36+0.02  0.37+0.02 _—
HIBD 0.39+0.04*" 0.38+0.04° 0.35+0.02 - -
a P <0.05; b 3 P <0.05
3 3 TUNE 3 Capase- 3 ( % 40)
Cagase- 3 Figure 3 Cagase- 3 expresson on the left sde of
Table 3 TUNEL postive cdl counts and average OD va ues the brain cortex of control group ( x 40)
of Capase- 3onthelet bransof each group 3 weeks v g
ater HIBD (n=5, x + s) ‘ . ' ) ’
TUNEL Cagpase ) ;
4.00+1.22 0.36+0.02 ¢
LS
9.80+1.92° 0.37+0.04° .
HIBD 8.00+1.00° 0.38+0.04° :
bFGF 4.20+1.30%° 0.36 £0.09%°
‘a P <0.05; b HIBD P <0.05; c
P <0.05 4 bFGF

Cagpase- 3 (% 40)
Figure 3 Cagpase- 3 expresson on the left dde of

the brain cortex of bFGF group ( x 40)
337 -



5 4
2003 8
3
HIE
HIBD
Cayase
HI
[3]
Caase- 3
Cagpae- 3
bFGF
bFGF
MRNA

ChinJ Conterrp Pediatr

(HIE) ,

1995  Hill

, DNA
[2]

TUNEL
HI 3

Capax- 3

Nakajima
7 d Cagpase- 3
, HIBD
Cayase

24 h

(4] TUNEL

HI 3

DNA

, bFGF
, bFGF
,bFGF

[5]

Vol.5 No. 4

Aug. 2003
bFGF HIBD

bFGF / ,

/
bFGF
bFGF
Cagase- 3 ,
bFGF
: FGF
rel bFGF Cas-

pase- 3 Cayase - 3 ,

HIBD bFGF Cas
pase- 3 DNA bFGF
HI Cagpa=- 3

, HIBD
HI
, HIE
[ ]

[1] Blomgren K, Zhu CL , Wang XY, et d. Synergigtic activation of
cagpase - 3 by m- capan ater neonatd hypoxia- ischemia [J].
J Biol Chem, 2001, 276(13) : 10191 - 10198.

[2] Hill IE, MacManusJP, Rasquinha |, et d. DNA fragmentation
indicative of gpoptoss following unilatera cerebrd hypoxia - is
chemiain the neonatd rat [J]. Brain Res, 1995, 676(2) : 398 -
403.

[3] Nakgima W, Ishida A, Lange MS, et d. Apoptoss has a pro-
longed role in the neurodegeneration ater hypoxic ischemiain the
newborn rat [J]. J Neurosci , 2000, 20(21) : 7994 - 8004.

[4] . Cagpase- 3 31

,2002, 4(1) : 75- 78.

[5] Mases K, Boniece |, DeMeo D, et d. Peptide growth fatorspro-
tect agang ischemiain culture by preventing nitric oxide toxicity
[3]. J Neurosdi , 1993, 13(7) : 3034 - 3040.

[6] Ganat Y, Soni S, Chaoon 111, et d. Chronic hypoxic up - regu-

latesfibroblast growth factor ligandsin the perinatd brain and in-
ducesfibroblast growth factor - respondve radid dlid cdlsin the
subependyma zone [J]. Neurostience, 2002, 112 (4) : 997 -

991.

338 -



