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Cerebral expression and function of 5-lipoxygenase in surgical brain injury model of rats
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[ Abstract] Objective To investigate the spatial distribution, cell localization and time-dependent changes of
5-lipoxygenase ( 5-LOX) expression in brain tissues of rats with surgical brain injury (SBI) and its role in the
pathogenesis of SBI. Methods Seventy-two healthy male SD rats were randomly divided into Sham group, 1-day post
surgery (SBI-1d) group. 3-day post surgery (SBI-3d) group and 7-day post surgery (SBI-7d) group, each group with
18 rats. SBI rat model was established by right frontal lobectomy in the SBI-1d, SBI-3d and SBI-7d groups, while rats
in the Sham group only with the corresponding skull removed with the dura intact. Brain water content (BWC) of
ipsilateral and contralateral brain tissues was measured by wet-dry weight formula. The neurobehavioral functions of all
rats were evaluated by modified Garcia score and beam balance test. The spatial distribution and cellular location of
5-LOX were detected by immunofluorescence staining. The expressions of 5-LOX and NF-«B in the damaged

brain tissues were detected by Western blotting analysis. The activity of superoxide dismutase (SOD) and the content of
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malondialdehyde (MDA) around the lesion areas were determined by biochemical method. Results (1) Compared with
the Sham group. neurological dysfunction was significant in the SBI-1d, and SBI-3d and SBI-7d groups (P<<0. 01), and
the BWC of injured brain tissue of rats was significantly increased in the SBI-1d and SBI-3d groups (P<C0. 05). The
modified Garcia score in the SBI-7d group was significantly higher than that in the SBI-1d and SBI-3d groups (P<C0. 05).

(2) 5-LOX was mainly distributed around the lesion areas, which was mainly localized in the cytoplasm of neurons,

followed by glial cells and microglia. (3) The expressions of 5-1.LOX and NF-kB were significantly increased in the SBI-1d

and SBI-3d groups (P<C0. 05) versus the Sham and SBI-7d groups. (4) Compared with the Sham group, the activity of

SOD was significantly decreased in the other three groups (P<C0. 05); while the content of MDA was significantly

increased in the SBI-1d and SBI-3d groups (P<C0. 05). Conclusion 5-1.OX is mainly expressed in the neurons around the

lesion areas after SBI, followed by glial cells and microglia, with the highest expression at 1 day after surgery. The mechanism

by which 5-1.OX aggravates brain injury may be related to increased expression of NF-xB and oxidative stress injury.
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Fig 1 Brain water content of rats in each group
SBI-1d: 1 d post surgical brain injury (SBD); SBI-3d: 3 d post SBI;
SBI-7d: 7 d post SBL. * P<C0. 05 vs Sham group; £ P<Z0. 05 vs SBI-
7d group. n=6, r*s
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Fig 2 Neurobehavior scores of rats in each group
SBI-1d: 1 d post surgical brain injury (SBI); SBI-3d: 3 d post SBI;
SBI-7d: 7 d post SBL. ** P<C0. 01 vs Sham group; £ P<C0. 05 vs
SBI-3d group; 4 P<C0. 05 vs SBI-7d group. n=6, ¥+
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Temporal expression and cellular localization of 5-LOX in rat brain tissues after surgical brain injury (SBI)

A: The temporal expression of 5-lipoxygenase (5-1.OX) in the ipsilateral (IL) brain tissues of rats in the Sham, SBI-1d, SBI-3d and SBI-7d

groups; B: 5-LOX expression in the 1L and contralateral (CL) brain tissues of rats at 1 day after SBI; C: Co-localization of 5-

LOX with neuronal

nuclear antigen (NeuN), a biomarker for neurons, at 1 day after SBI; D: Co-localization of 5-1.OX with glial fibrillary acidic protein (GFAP),

an astrocytes marker, at 1 day after SBI; E: Co-localization of 5-LLOX with ionized calcium binding adaptor molecule-1 (Iba-1), a microglia

biomarker, at 1 day after SBI. SBI-1d: 1 d post SBI; SBI-3d: 3 d post SBI; SBI-7d: 7 d post SBI. Red color indicates the expression of 5-L.LOX,

blue indicates nucleus, and green indicates NeuN in Fig 3C, GFAP in Fig 3D, and Iba-1 in Fig 3E. Scale bar=>50 ym
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Fig 4 Protein expression of 5-LOX and NF-xB
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of brain tissue around lesion areas in each group
5-LOX: 5-Lipoxygenase; NF-xkB: Nuclear factor «B; GAPDH:
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Fig 5 Activity of SOD and content of
MDA in each group
SOD: Superoxide dismutase; MDA . Malondialdehyde. SBI-1d: 1 d
post surgical brain injury (SBD; SBI-3d: 3 d post SBI; SBI-7d. 7 d
post SBI. * P<C0. 05 vs Sham group. n==6, ¥=*s
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