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[Abstract] Objective To explore the effect of tribbles homologue 3 (TRB3) on spinal astrocytes injury induced by the

oxygen-glucose deprivation/reoxygenation (OGD/R) in rats. Methods The spinal astrocytes of newborn SD rats were isolated
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and cultured. Cells were divided into control group (without treatment) and OGD/R group (cells were exposed to OGD/R). The
mRNA and protein expression levels of TRB3 were detected by Real-time PCR and Western blotting. Cells were divided into control
group, Scramble group (infected with scramble virus) and shTRB3 group (infected with TRB3 shRNA lentivirus), and the mRNA
and protein expression levels of TRB3 were detected by Real-time PCR and Western blotting to confirmed knockdown efficiency.
Cells were divided into control group, OGD/R group, Scramble group, siTRB3 group, OGD/R+Scramble group (cells were infected
with scramble virus, and then treated with OGD/R) and OGD/R+shTRB3 group (cells were infected with TRB3 shRNA lentivirus,
and then treated with OGD/R). The cell apoptosis, cell viability and lactic dehydrogenase (LDH) leakage rate were detected by flow
cytometry, CCK-8 assay, and LDH detection kit, respectively. Malondialdehyde (MDA) content was detected by the TBA method
and the activity of superoxide dismutase (SOD) was tested by the xanthine oxidase method. The concentrations of tumor necrosis
factor-ao (TNF-a) and interleukin-1 (IL-1{) were determined by ELISA. The protein expression of nuclear factor kappa-B (NF-kB)
p65 was measured by Western blotting. Cells in OGD/R and OGD/R+shTRB3 were also treated with NF-kB p65 agonist betulinic
acid (BA, 20 pmol/L), and cell apoptosis was detected by flow cytometry. Results Real-time PCR and Western blotting results
showed that the mRNA (2.15 0.12 vs. 1.00 + 0.05) and protein (2.10 + 0.16 vs. 1.00 + 0.08) expression levels of TRB3 in spinal
astrocytes were upregulated after OGD/R (P<0.05). Compared with control group, TRB3 shRNA lentivirus infection significantly
decreased mRNA (0.30 £ 0.07 vs. 1.00 = 0.10) and protein (0.30 + 0.04 vs. 1.00 = 0.06) expression levels of TRB3 (P<0.0S).
Compared with control group, OGD/R group and OGD/R+Scramble group showed significantly decreased cell viability, SOD
activity and nuclear NF-kB p65 level, and increased LDH, MDA, TNF-q, IL-1 levels and cell apoptosis rate (P<0.05), indicated
that TRB3 shRNA lentivirus infection is successful. Compared with OGD/R group and OGD/R+Scramble group, TRB3 silencing
significantly inhibited OGD/R induced decreased cell viability, SOD activity and nuclear NF-kB p6S level (P<0.05). And the
increase of LDH, MDA, TNF-«, IL-1 and apoptosis induced by OGD/R was significantly inhibited by TRB3 silencing (P<0.05).
Compared with OGD/R group, NF-kB p6S activator BA treatment could significantly increase cell apoptosis rate (36.15% + 0.87%
vs. 24.70% £ 1.05%, P<0.05), and it also could reverse the effect of TRB3 silencing on OGD/R induced cell apoptosis rate
(22.00% + 1.04% vs. 13.91% + 1.20%, P<0.0S). Conclusion TRB3 silencing inhibits OGD/R-induced rat spinal astrocyte injury,
which may be mediated by blocking the NF-kB pathway.
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Fig.3 Effects of TRB3 silencing on the OGD/R-induced apoptosis in rat spinal astrocytes (n=3
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Tab.1 Effects of TRB3 silencing on cell viability and LDH leakage rate, SOD activity and MDA content in OGD/R-induced rat
spinal astrocytes (x+s, n=6)

20 51 S I 1 (%) LDHI H % (%) MDA 1 (nmol/ml) SOD7 1 (ng/ml)
X HEZH 100.0 £ 6.2 16.53 + 0.60 2.15+0.17 2.97 £0.11
ScrambleZ] 99.0 + 3.6 17.50  0.36 2.56 % 0.26 3.07 £0.02
shTRB341 109.0 3.0 18.80 % 0.53 2.51£0.16 3.19£0.10
OGD/R4L 47.0 £ 6.6 43.17 22000 5.49 +0.16700 1.42 £ 0.120000
OGD/R+ScrambleZH 49.0 £ 5.6V 47.13 + 1.50V@0 5.57 £0.15M@® 1.44 +0.09V®)
OGD/R+shTRB341 82.7 + 6.1NPOOE) 25.63 + 1.05VPOO® 3.44 2 023G 2.25 % 0.19NPOOE)
F 76.28 3715 190.8 144.4

P <0.001 <0.001 <0.001 <0.001

TRB3. Tribbles[f] I 13; OGD/R. EWH#IZF/ ML ; LDH. AW ANT; MDA. N _[; SOD. MY ki, Sxt 4l
B, (1)P<0.05; 5ScrambleZll L3, (2)P<0.05; 5shTRB3ZILLHL, (3)P<0.05; SOGD/RAIILEL, (4)P<0.05; 5OGD/R+ScrambleZi
L, (5)P<0.05.
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Tab.2 Effects of TRB3 silencing on the TNF-a and IL-1f3
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Fig.4 NF-kB p6S participates in the regulation of TRB3 silencing on OGD/R induced rat spinal astrocytes apoptosis (n=3)
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