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Therapeutic Effect of Anti-nucleokine Monoclonal Antibody on Ischemic Brain Infarction
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Ischemic brain infarction is high among th causes of death in Japan, and the medical and social burden by severe se-

quela is also extremely serious. In this symposium, we show that treatment with anti-high mobility group box 1
(HMGBI1) monoclonal antibody (mAb) remarkably ameliorated brain infarction induced by 2-hour occlusion of the
middle cerebral artery in rats, even when the mAb was administered after the start of reperfusion. Whereas HMGBI is
usually localized in nucleus, after stimulation it is secreted into extracellular space by an unknown non-classical path-
way, and exhibits an inflammatory cytokine-like activity. Treatment with mAb reduced infarct size, and the accom-

panying neurological deficits in locomotor function were significantly improved. In addition, some biochemical markers

such as permeability of the blood-brain barrier, the expression of tumor necrosis factor-alfa, inducible nitric oxide syn-
thase and matrix metalloproteinase-9 were altered by mAb injection. These findings indicate the usefulness of HMGB1

as a novel therapeutic to target ischemic stroke.
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Fig. 1. Epitope Determination and Characterization of Rat Anti-HMGB1 Monoclonal Antibody

(A) The domain structure of HMGBI1 and the synthetic overlapping peptides 15 amino acids in length (# 1-41) for determining epitopes were shown. (B) The
epitope of anti-HMGB1 monoclonal antibody was determined by dot blotting. (C) Detection of rat brain HMGB1by Western blotting. The whole rat brain
homogenate was subjected to SDS-PAGE, blotted, and detected with anti-HMGB1monoclonal antibody and HRP-conjugated 2nd antibody. In lane a, 1st antibody

(anti-HMGB1 monoclonal antibody) was omitted. cited from Ref. 2).
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Fig. 2. Protocol for Preparation of Ischemic Brain Infarction Model in Rat
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Fig. 3. Effect of Anti-HMGB1 Monoclonal Antibody on Brain Infarction by Middle Cerebral Artery (MCA) Occlusion in Rat
(A) Brain infraction induced by right MCA occlusion was evaluated by TTC staining of brain slices from rats treated with anti-HMGBI1 or control monoclonal
antibody 24 h after reperfusion. (B) The infract volumes in the striatum and cerebral cortex 24 or 48 h after reperfusion were quantified. cited from Ref. 2).
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Fig. 4. Effect of Anti-HMGB1 Monoclonal Antibody on Neurological Deficit
Neurological deficit in rats after MCA occlusion were examined using the rota-rod test (A, B) and by neurological scoring (C) . In the rota-rod test, trials were
performed at 3 different speeds and the time intervals running on the rod were determined. cited from Ref. 2).
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Effect of Intracerebroventricular Injection of HMGBI1 on Brain Infarction induced by MCA Occlusion

(A) Effect of intracerebroventricular injection of HMGBI1 on brain infarction by MCA occlusion was determined by TTC staining. (B-D) Neurological deficits
in rats treated with intracerebroventricular injection of HMGB1 were examined by rota-rod test. cited from Ref. 2).
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Fig. 6. Effect of Anti-HMGB1 Monoclonal Antibody on Evans Blue Leakage in Brain of MCA-Occluded Rats
(A) Evans Blue was administered intravenously immediately after reperfusion, and dye leakage was measured 3 h after reperfusion. (B) Evans Blue leakage

was determined spectrophotometrically after extraction. cited from Ref. 2).
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Fig. 7. RT-PCR Analysis of Expression of Inframmation-Related Molecules in Brain of MCA-Occluded Rats
Total RNA was extracted from brain of MCA-occluded rat, and RT-PCR was performed using the primer pairs. cited from Ref. 2).
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