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Elucidation of functional involvement of RGM, an inhibitory factor for neuronal
regeneration, and development of RGM-targeted therapy in critical illness.
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RGMa is a key protein to regulate nerve regeneration negatively. Its
inhibition enhances axonal growth and promotes functional recovery in spinal cord injury. The
purpose of this study is to clarify traumatic brain injury-responsive RGMa expression in a murine
model. mRNA expressions of inflammatory cytokines were remarkably increased at day 1 and gradually
decreased over time. mRNA expressions of RGMa and its receptor, Neogenin were significantly
suppressed in the damaged cortex until day 3. RGMa expression was suppressed most at day 1 and
up-regulated over time. In the acute phase, RGMa and Neogenin were significantly decreased under
inflammatory milieu. Contrary to the subsequent inflammatory remission, RGMa expression recovered
rapidly to normal level. Intrinsic regenerative response to acute brain injury might be hampered by
following up-regulation of RGMa, hinting the possibility of functional RGMa inhibition as a new

effective maneuver against traumatic brain injury.
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Figure 1. Time-course change of repulsive guidancemolecule a (RGMa) and neogenin messenger RNA (mRNA) expression (sham,
n=12; TBl at 6 hours and days 1, 3, 7, 14, and 21 n = 6 each). The mRNA of RGMa expression (A) was suppressed most at day 1
and remained significantly decreased until day 3 in the damaged cortex. The RGMa expression then increased over time after injury
and returned to the same level as that in the sham group at day 7. In contrast, the expression of RGMa did not show a similar change
in the contralateral cortex as that occurring in the injured cortex. The RGMa in the contralateral cortex did not decline significantly
after the injury. In the damaged cortex, mRNA of neogenin expression (B) was decreased after controlled cortical impact, minimized
at day 3, and gradually recovered to the same level as the sham after day 7. However, the expression of neogenin did not show a
similar change in the contralateral cortex as that occurring in the injured cortex. Data are shown as mean + SD. *Indicates significant
difference between sham, 6 hour, and day 7, 14, 21. **Indicates significant difference between sham, 6 hour, day 7, 14. §Indicates
significant difference between sham, day 3, 21. #Indicates significant difference between sham, 6 hour. ##Indicates significant difference
between sham. $Indicates significant difference between sham, 6 hour, day 3, 7, 21. $$Indicates significant difference between sham,
day 1,7, 14.
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Figure 2. Time-course change of inflammatory cytokine messenger RNA (mRNA) expression (sham, n=12; TBl at 6 hours and day 1, 3,
7,14, and 21, n = 6 each). To confirm TBl-induced inflammation within the cortex, the mRNA expression of the representative
inflammatory cytokines was measured. The mRNA of TNF-a (A), IL-1B (B), and IL-6 (C) was remarkably increased at 6 hour and day 1 and
then decreased over time in the damaged cortex. The contralateral cortex did not show a marked increase in the inflammatory cytokines
compared to the injured cortex. Data are shown as mean + SD. *Indicates significant difference between sham, day 1, 3, 7, 14, 21.
**|ndicates significant difference between sham, days 3, 7, 14, 21.
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Figure 3. Time-course change of messenger RNA (mMRNA) expression of monocyte markers (sham, n=12; TBl at 6 hours and days 1, 3,
7,14, and 21, n = 6 each). We chose monocyte markers Iba1 for microglia and CD11b and CCR2 for reactive macrophages. To
analogize the cells from which RGMa is expressed and in which inflammation is induced, their monocyte markers were measured and
compared. The mRNA levels for Ibal (A) were decreased after controlled cortical impact, suppressed most at day 1, remained
significantly decreased until day 3, and then increased over time after injury in the damaged cortex. The mRNA of CD11b (B) and of
CCR2 (Q) was significantly increased from day 1 to day 7 and gradually decreased over time but maintained consistently higher values at
all experimental time points. In the contralateral cortex, Ibal (A) did not show an early postinjury decline as in the injured cortex,
although it increased significantly on day 7. CD11b (B) and CCR2 (C) in the contralateral cortex were elevated only on day 7. Data are
shown as mean + SD. *Indicates significant difference between sham, 6 hour, day 21. **Indicates significant difference between sham,
6 hour, day 1, 3, 14, 21. #Indicates significant difference between sham. ##Indicates significant difference between sham, 6 hour,
day 21. §Indicates significant difference between sham, 6 hour, day 3, 21.
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