2012t : M 46 A & 10 5 20034
L AU

The Effect of Postnatal Dexamethasone Treatment on
Hypoxic-Ischemic Brain Injury in Neonatal Rats

Chang Ro Park, M.D., Kyung Pil Park, M.D.
Heng Mi Kim, M.D. and Yoon Kyung Sohn, M.D."

Department of Pediatrics, Department of Pathology', College of Medicine,
Kyungpook University, Taegu, Korea

Purpose : Dexamethasone is frequently administered to prevent or treat chronic lung disease in
human neonates who are also prone to hypoxic-ischemic(HI) insults. Recently, meta—analysis of the
follow-up studies reveals a significantly increased odd ratio for the occurrence of cerebral palsy or
an abnormal neurologic outcome, and there is conflicting evidence regarding the impact of dexa-
methasone exposure on HI brain injury. This study was conducted to explore the effect of post—HI
dexamethasone administration on neuronal injury in neonatal rats.

Methods : HI was produced in seven-day-old rats by right carotid artery ligation followed by two
hours of 8% oxygen exposure. At the end of HI, the animals were injected intraperitoneally either
with dexamethasone(0.5 mg/kg) or saline. Neuronal injury was assessed seven days after the HI by
the area of infarction, TUNEL reactivity, Bcl-2 and Bax expression in brain.

Results : Post-insult dexamethasone administration resulted in reduction of weight gain and a high-
er mortality rate during seven days after HI. Dexamethasone treatment revealed no effect on the
size of brain infarction induced by HI. Bax protein expression increased in dexamethasone treated
brain but Bcl-2 protein expression and TUNEL reactivity revealed no significant differences between
dexamethasone treated and non treated brain. Increased Bax protein expression suggest upregulation
of the apoptosis by dexamethasone.

Conclusion : The result suggests the adverse role of Post-HI administration of dexamethasone in
neonatal HI. (J Korean Pediatr Soc 2003;46:989-995)
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Table 1. Mortality of Neonatal Rat during 7 Days after Hy-
poxic—Ischemic Insult

No.

Mortality
Total Died (%)
Dexamethasone group 54 25 (46.3)"
Control group 41 7 171"

*P-value=0.002

Table 2. Weight Gain of Neonatal Rats during 7 Days after
Hypoxic-Ischemic Insult

Weight(gm)
Day 7 Day 14 A(Day 14-Day 7)
Dexamethasone group 145%1.8 17.8%3.1 33+28"
Control group 14.3%+1.7 229+48 86148

" P-value=0.001
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Table 3. Effect of Dexamethasone on the Expression of Bax, Bcl-2 and TUNEL Positive Cells

Bax Bcel-2 Bax/Bcl-2 TUNEL
Dexamethasone group 157.0+123.2 93.6+t64.5 2.0%0.7 2549+91.8
Control group 325%279 60.6+32.8 09*0.4 192.1£59.2
P-value 0.001 0.199 0.075 0.068
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Table 4. Effect of Dexamethasone on the Size of Infarction

Infarction area/
total area of ipsilateral

hemisphere(%)
Dexamethasone group 149+8.8
Control group 13.9%+11.0

P-value >0.05

Fig. 3. TUNEL. Several TUNEL positive cells with bright
signal at their nuclei are present(x200).

Fig. 1. Expression of Bax. Many cells adjacent the infarction
express Bax protein(immunofluorescence, X 200).

Fig. 4. Double labeling(TUNEL-synaptophysin). TUNEL posi-
tive cells still have synaptophysin positive granules(red) in
their cytoplasm(x400).
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Z 139+11.0%9F frel@d Aols ®olx ektk(Table 4)
(Fig. 5, 6).
o &

Fig. 2. Expression of Bcl-2. Bel-2 positive cells are scattered
near the cerebral infarction(Immunofluorescence, *200). FZg I HRE AAE 24 Ao Aol 5E ez
Bel-2t 27t 936645, 606=328, Bax/Bel-2t 2zt 20+ o % FHLR EA ol A A o Aus
07, 0904, TUNEL @4 AEt spijulehei o549+01g, 101 A8eteldl Mssl wepsa glom e 4% =4
W2 192145022 Baxrh ek Folal elabd g7 T TV A melnsh A4 v st

Hgokel AR, £F 293F, ¥

[
)
i
o
33
-
P
I
2
i

HAJTHP=0.001). Bax/Bcl-2 ¥ TUNEL YAAE A gAL

el A e e Aow Uehtoy 244 geoye AWl E, AT (periventricular leukomalacia, PVL) 4
o191 o A A, A4 w1 A [ 523 e
BA AN .

77 FAG AATA HAME dEzaE ¢ §3}7‘1LP 2}



R

R 9 3 L AF ] At sEA HEGAAA &4 F GAbEREY] Fo 33

N
bl

o
2
)
o
ox
B
)

I dF A, HAdEE e 93
AAFAA F71A A TA
ey ols v
4] =X
YAt ELEe] 52
3% 734* A5l 5315]1:4/\114 1 g ap)
Aol JeA g 7 =4 o] Hu
oFAl T st = dTh

AA7A] A71H A F dAMERE Folo] YA FF34]
A B2 A7 wd gl 9 A A, o4 HTke] F7k
=g whn] 2wk gojo] F7}b Holmt Y MY wiatmele] w
4 AZZ dqaIE xAbs7] #18 AlEE 20019 Vermont
Oxford Network Corticosteroid Study Groupel ZAHYE ok
237t gle v a¥EYE o FY, 989 AE, g9 A

39, of\

@

o

o

ol

)

n
w2

SN2

NN

I~ -

J-I.: g‘g

>

o S

o

5,

>

-

e ;

H S
J ol

ro, o

rol
ety
o

o 30 1k
3@
1N =
b
obl
N
i)
o
fr

o}
|

ol Sk

¢

o l-p‘ 2
¢

oo o
it
i)
o,
=

to
mlr
rﬂL

oN,

Fig. 5. Photomicrograph illustrating unilateral cerebral infarc- N G i . s
tion in rat brain 7 days after hypoxic-ischemic insult with =, oldHs AAEA oY @ WMAAZFY WLt Frleka
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Fig. 6. The infarction area reveals diffuse cellular necrosis, olE= 1‘_}/\/&4 AMZAAE P HolwA ¥ (astroglial cell) <=4
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