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Abstract

We previously found that our perinatal hypoxic-ischemic encephalopathy (HIE) model rats produced
characteristic slowly progressive brain damage (SPBD) since Sth weeks after hypoxic-ischemic (HI) insult.
These SPBD were accompanied by progressive learning and memory impairment processes in different learning
and memory behavioral assessment. However, behavioral assessment to evaluate the brain damage in acute phage
(until 2nd weeks after HI insult) unestablished because HIE model in this period was neonate. Moreover, the
pathogenic mechanism of brain damage following HI insult is unknown. Therefore, the effective treatment for the
brain damage undiscovered. First, the present study was designed to establish the behavioral assessment in acute
phage after HI insult. Then, based on knowledge gained in the behavioral assessment, we evaluated the
pathophysiological mechanism and the novel treatment against brain damage after HI insult. Twenty-four hour
after HI insult, we discovered that HIE model rats showed abnormal circling behavior. By quantifying the circling
behavior, we non-invasively predicted the degree of the brain damage. Thirty minutes before the assessment of
circling behavior, either SCH23390 (0.5 mg/kg), a dopamine (DA) D, receptor antagonist, or Sulpiride (50
mg/kg), a D, receptor antagonist was administered intraperitoneally. Both DA receptor antagonists suppressed
the ischemic-side circling behavior in 24 hr after HI insult. The density of dopamine- and cAMP-regulated
phosphoprotein of M (r) 32 kDa (DARPP-32, a marker for DA postsynaptic neurons) positive cells in ischemic-
side striatum were decreased compared with non-ischemic side striatum. In contrast, the density of tyrosine
hydroxylase (TH, a marker for DA presynaptic neurons) positive cells in ischemic-side striatum was unchanged.
In the midbrain that contained the origin of DA neuron, these changes by HI insult were not disappeared in 24 hr
after HI insult. However, the density of TH positive cells was progressively decreased with the progression of
brain damage since 2nd weeks after HI insult. Dexamethasone (a synthetic corticosteroid anti-inflammatory
drug; 0.5 mg/kg, i.p.) and minocycline (microglia inhibitor; 30 mg/kg, i.p.) significantly improved the brain
damage and the circling behavior in 24 hr after HI insult. Six weeks after HI insult, the plus maze, the eight-arm
radial maze, and the choice reaction time task were started as rehabilitative training tasks. Sixteen weeks after the

insult, the water maze task was performed to evaluate spatial learning ability. Afterwards, we morphologically



examined brain injury. Rehabilitative training significantly improved SPBD and learning and memory impairment
in females but not in males. These results suggested that it was the valuable behavioral assessment for novel
therapeutic development for brain dysfunction after HIE to evaluate the abnormal circling behavior in acute
phage and progressive learning impairment in chronic phage in HIE model rats and that it was the valuable
therapeutic strategy to reduce the retrogressive DA neurologic damage in chronic phage.
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Fig. 2 The abnormal circling behavior at 24hr

Fig. 3 Correlation between No. of ischemic-side
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following HI insult at 7 days of age.

TH ; & DARPP-32 ; %
(Rl F7R) (BT R)
Straitum Straitum
30 * * o (Q 5 # ‘o o
O ischemic side sham o, o &t £ 4
B Non-ischemic side ~
20 | s
]O B .’..‘.
n
0 | —
sham vehicle SCH23390  Sulpiride HI
HI

Fig. 4 Effect of SCH23390 and Sulpiride on the abnormal

Fig. 5 Immunostaining of TH and DARPP at 24hr
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circling behavior at 24hr following HI insult.
*P>0.001 vs sham, T T P>0.01 vs vehicle.
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Fig. 6 Immunostaining of TH in 24hr, 2nd weeks, and 9th weeks after HI

insult at 7 days of age in midbrain.
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Fig. 9 Schematic view of the mechanisms of brain damage following HI insult; the retrogressive DA
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