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Effects of L-lactate on HIF-1a and synaptic plasticity related
proteins expression for traumatic brain injury®
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Abstract: Objective To investigate the effects of L-lactate on HIF-la and synaptic plasticity related
proteins, postsynaptic density-95 (PSD-95) and growth-associated protein-43 (GAP-43), in TBI. Methods Twenty

seven healthy adult male Sprague-Dawley rats were randomly divided into three groups, including sham operation
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group (Sham group), traumatic brain injury (TBI group), and traumatic brain injury + L-lactate group (TBI + Lac
group), 9 cases in each group. The cell experiment was divided into control group (Control group), mechanical
scratch cell model group (MSC group), and L-lactate treated mechanical scratch cell group (MSC + Lac group).
Feeney’ s free falling method was used to establish moderate traumatic brain injury model, and mechanical scratch
model were performed to mimic traumatic cell injury in vitro. The modified neurological score (mNSS) was
performed at 7 days after TBI. HIF-1a, PSD-95, and GAP-43 expressions were detected by western blotting in the
ipsilateral cortex, hippocampus, and PC12 cells. The HIF-la. mRNA expression of the ipsilateral cortex was
measured by RT-PCR. The fluorescence intensity of PSD-95 protein was detected by immunofluorescence staining
in the ipsilateral cortex and hippocampal CA1 region. Results Compared with Sham group, the mNSS scores were
increased in TBI group. Meanwhile, the expression of HIF-1a, PSD-95, and GAP-43 were also decreased in TBI
group. Moreover, the fluorescence intensity of PSD-95 immunoreactivity in the ipsilateral cortex and hippocampal
CA1 region was decreased in the TBI group. However, the behaviors of TBI rats were improved, the expression of
HIF-1a and synaptic plasticity related proteins were increased, and the fluorescence intensity of PSD-95
immunoreactivity was also increased in the TBI + Lac group. The expression of HIF-1, PSD-95, and GAP-43 protein
were decreased significantly in MSC group compared with that of control group, while they were increased in MSC

+ Lac group. Conclusion The mechanism of L-lactate alleviating traumatic brain injury may be related to up-
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regulated HIF-1 a expression and promoting the expression of PSD-95 and GAP-43.

Keywords: brain injuries, traumatic; L-lactate; hypoxia-inducible factor 1 alpha; synaptic plasticity related

proteins
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5% ), i€ MSC+Lac 21 1L-FL 2 ¥ & 20 mmol/L 4 iz
FEYRYTHe B, Ab PRI E] 20 min N AEIG YT E] X

133 KRBT HFUEREES TdiE, RHmNSS
PEAIPEAL 25 21 R B 28 D RE SR K 52 1R
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B AP s L 2E BT L IgG —Hit (1:10 000), %
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cDNA , G 1) cDNA 37 B T %€ £ PCR. HIF-la IE
i 51 4 . S'-TCTAGTGAACAGGATGGAATGGAG-3',
K24 bp; K514 :5'-TCGTAACTGGTCAGCTGT
GGTAA-3', K J¥: 23 bp. GAPDH iF [ 5|4 : 5'-ATG
CCGCCTGGAGAAACC-3', K J¥ 18 bp; JX [H 5] ¥
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5'-GCATCAAAGGTGGAAGAATGG-3", K & : 21 bp.
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(P<0.01), 5 /068 10 40 LA, /i o 483 47 +Lac 41
mNSS PEI3FEAIR (P <0.01) .
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3R BB )2 HIF-1a S RIE
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205

W) 55 K2
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HepE (P <0.05), E—HFiPHES, 5 Sham#]  libifi+Lacl 158 £039% 099 £0.12% 145£0.06 1.67+0.09%
H:ﬁe , RS 141 PSD-95 1 GAP-43 & (1 Hxt Feik P SOl BT0 4TE 130683
ROTRIEE (P<0.01); SAUR#H A e, il 20 00n 007 000 0o
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et N 25 3AMBNATTEE AL E QA RERILE
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GAP-43 ik B, LA g5 R4 m L- 2Lk i 3%
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gr LTk, L-FLWiE if 8 HIF-1a F 35 20
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