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Effect of (S)-4C3HPG on brain damage in the acute stage of moderate trau-
matic brain injury model of mice and underlying mechanism
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Abstract: The aim of this study is to investigate the effect of (S)-4-carboxy-3-hydroxy-phenylglycine [(S)-4C3HPG], a mixed group
| glutamate metabotropic receptor antagonist and a group Il agonist, on impairment in a cortical impact model of traumatic brain injury
(TBI) in mice and to elucidate the possible mechanisms. Mice were injected (i.p.) with saline, 1 mg/kg (S)-4C3HPG, 5 mg/kg (S)-
4C3HPG and 10 mg/kg (S)-4C3HPG (n=10 per group), respectively, at 30 min before moderate TBI. Neurological deficit scores, water
content in injured brain and glutamate concentration in cerebral spinal fluid (CSF) were detected at 24 h after TBI. The expressions of
tumor necrosis factor-a. (TNF-a) and interleukin-1f (IL-18) mRNA in injured cortex were also detected by real-time RT-PCR. The
results showed that the neurological deficits and cerebral edema were significantly attenuated in mice pretreated with (S)-4C3HPG (5
and 10 mg/kg respectively) compared with those in mice pretreated with saline. Furthermore, (S)-4C3HPG treatment also decreased the
glutamate concentration in CSF and the expressions of TNF-a and IL-18 mRNA remarkably in a dose-dependent manner. These results
suggest that (S)-4C3HPG treatment attenuates cortical impact-induced brain injury possibly via suppression of glutamate release and
inhibition of excessive inflammatory cytokine production. These findings highlight the potential benefit of glutamate metabotropic
receptor ligand for preventing TBI.
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Fig. 1. Neurological deficit scores in mice with traumatic brain
injury were decreased by (S)-4C3HPG. Control and (S)-4C3HPG
groups were injected (i.p.) with saline, 1 mg/kg (S)-4C3HPG, 5
mg/kg (S)-4C3HPG and 10 mg/kg (S)-4C3HPG, respectively,
before traumatic brain injury. Means+SEM, n=10. "P<0.05, *P<
0.01 vs control group.
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Fig. 2. Water content in injured brain in mice with traumatic brain
injury was decreased by (S)-4C3HPG. Control and (S)-4C3HPG
groups were injected (i.p.) with saline, 1 mg/kg (S)-4C3HPG, 5
mg/kg (S)-4C3HPG and 10 mg/kg (S)-4C3HPG, respectively,
before traumatic brain injury. MeansSEM, n=10. “P<0.05, *P<
0.01 vs control group.
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Fig. 3. Concentration of glutamate in cerebral spinal fluid (CSF)
in mice with traumatic brain injury was decreased by (S)-
4C3HPG. Control and (S)-4C3HPG groups were injected (i.p.)
with saline, 1 mg/kg (S)-4C3HPG, 5 mg/kg (S)-4C3HPG and 10
mg/kg (S)-4C3HPG, respectively, before traumatic brain injury.
Means+SEM, n=10. *P<0.01 vs control group.
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Fig. 4. mRNA levels of TNF-a of injured brain tissues at 24 h after
TBI. Control and (S)-4C3HPG groups were injected (i.p.) with
saline, 1 mg/kg (S)-4C3HPG, 5 mg/kg (S)-4C3HPG and 10 mg/kg
(S)-4C3HPG, respectively, before traumatic brain injury.
Means+SEM, n=10. "P<0.05, “P<0.01 vs control group.
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Fig. 5. mMRNA levels of IL-1p of injured brain tissues at 24 h after
TBI. Control and (S)-4C3HPG groups were injected (i.p.) with
saline, 1 mg/kg (S)-4C3HPG, 5 mg/kg (S)-4C3HPG and 10 mg/kg
(S)-4C3HPG, respectively, before traumatic brain injury.
Means+SEM, n=10. "P<0.05, “P<0.01 vs control group.
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