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Abstract: To study the role of mitochondrial function and oxidative stress in the neurotoxicity
induced by fumonisin B1 (FB1), the model of Caenorhabditis elegans (C. elegans) was used. The
behavioral phenotype of C. elegans treated by FB1, and the changes in indices related to oxidative
stress and mitochondrial function were analyzed. The results showed that 20~200 wg/mL FBI1
exposure for 24 hours induced abnormal expression of genes (cyp3S5A2, sod—1, sod-3, ctl-2, and
cil =3) related to cytochrome oxidase, superoxide dismutase (SOD), and catalase (CAT) in a
dose-dependent manner. Moreover, 100~200 pwg/mL FB1 treatment reduced mitochondrial density of
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C. elegans and significantly decreased the levels of adenosine triphosphate (ATP) and the potential of

mitochondrial membrane

(P<0.05). The expression levels of mitochondrial respiratory chain

complexes | and V were significantly inhibited by 200 wg/mL FB1 treatment, while the expression

level of mitochondrial fission gene drp —/ was increased. Correlation analysis demonstrated a

significant correlation between the expression of indices related to oxidative stress and mitochondrial

function and the behavioral phenotype of C. elegans. In conclusion, FB1 may induce neurotoxicity by

participating oxidative stress, mitochondrial respiratory chain, and mitochondrial dynamics in

C. elegans.
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Fig. 2 Effects of FB1 exposure on the expression of mitochondria
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Fig. 8 Effects of FB1 exposure on motor behavior and

biochemical indicators of drp—I mutants
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PR CHEER .

& 1 FB1 £% 24 h Bt & 2 & 1F M 5 4R A9 Spearman 18 X 1% 57 47

Table 1 Spearman’s correlations between measured parameters in C. elegans after FB1 exposure for 24 h

T I N [
ROS

-0.543 -0.783" -0.776" -0.636" -0.657" 0.420
SOD 0.851" 0.676" 0.855™ 0.781" 0.830" -0.427
CAT 0.729* 0.867" 0.867" 0.783" 0.818" -0.503
cyp35A2 0.942" 0.790" 0.762" 0.811" 0.881" -0.573
sod—1 -0.277 -0.203 -0.161 -0.259 -0.252 -0.168
sod-3 0.907" 0.769" 0.790" 0.888" 0.916" -0.573
ctl-2 0.802" 0.524 0.448 0.664° 0.720" -0.510
ctl-3 0.630° 0.629° 0.720™ 0.706° 0.720" -0.608"
mil-1 -0.434 -0.343 -0.196 -0.357 -0.245 0.434
mil-2 -0.532 -0.210 -0.448 -0.406 -0.538 0.308
PD4251 0.900" 0.881" 0.811" 0.986™ 0.930" -0.657"
ATP 0.900" 0.937" 0.790™ 0.916™ 0.846™ -0.566
LR R B LA 0.662° 0.657" 0.552 0.720" 0.783" -0.378
DLM14 0.438 0.315 0.503 0.608° 0.622° -0.280
CB7272-GFP 0.687" 0.804" 0.846™ 0.762* 0.727" -0.671"
CB7272-RFP 0.620° 0.874™ 0.678" 0.664° 0.601° -0.650"
gas—1 0.679° 0.817" 0.610" 0.753" 0.703° -0.480
mev—1 0.241 0.481 0.254 0.042 0.042 -0.099
clk-1 -0.559 -0.707° -0.806™ -0.664" -0.664" 0.410
isp—1 0.106 0.311 0.481 -0.014 0.057 0.057
cco-1 -0.771 -0.829° -0.829° -0.543 -0.657 0.771
aip=2 0.573 0.820" 0.707" 0.664° 0.594° -0.254
dp-1 -0.581" -0.707" -0.735™ -0.749™ -0.693" 0.551
fro—1 -0.262 -0.113 -0.339 -0.198 -0.368 0.410
eal—3 0.205 0.141 0.028 0.523 0.368 -0.170

TE :P<0.05 I 378 BA Gt 208 3, * 2R P<0.05, %% £IxP<0.01

il TR A TRV B FEL, 1AM, 200 pg/mL

& 15
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