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Development of in vivo function and safety screening method for food ingrdient

TOMINAGA, NOBUAKI
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In this study, we developed a novel evaluation method of functional material and f
ood safety screening using Caenorhabditis elegans as model organism and synthetic medium. We could make a
synthetic medium which was made from given ingredients and could cultivate C. elegans from egg to adult. T
hen we evaluated flavonoids quercetin, rutin which are known as anti-oxidative property. Growth rate of C.
elegans was increased by addition of these materials to medium. Demands of trace elements were also deter
mined. Depletion of Copper or Zinc was induced significant loss of fecundity. Moreover we evaluated the ef
fects of insulin and vanadium. The results indicated that the toxicity of vanadium was stimulated by an ad
dition of insulin. We could show that this screening method developed by this study was well work for not
only screened for function of food ingredient but also for evaluation of complex effects of food and medic
ine.
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Fig. 1 Growth rate of C. elegans grown in the liquid synthetic medium
containing various Quercetin and Rutin concentration
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Fig. 2 Growth rate of C. elegans grown in the liquid synthetic
medium containing various Tocopherol concentration
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Fig. 3 Effects of vanadivm in liguid synthetic
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Fig. 4 Effects of insulin in liguid synthetic
medium on growth of C elegams (*: p<0.05)
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Fig. 5 Growth of C. elegansin the liquid medium with vanadium and insulin (*: p<0.05)
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Fig. 6 Comparison with proteins of C. elegans detected by silver stain
V: 500 uM vanadium, INS: 100 mU/ml insulin
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Fig.7 Comparison with phosphoproteins detected by Phos-tag biotin
V: 500 uM vanadium, INS: 100 mU/ml
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Table 1 The response genes which expression levels were changed by vanadium and insulin

Expression ratio against Control Regulation

Gene Description - —

v INS| VNSV INS| V+INS
col54  Collagen 0.45% 0.82 0.41% 1 - 1
an-6 Cyclophylin 0.7 085 0.46% - - 1
grl-21 Ground-like (grd related) 0.50 0.84 0.44% - - !
Igg-2 LC3, GABARAP and GATE-16  0.56* 1.01 047% - - 1
1pl-4 Ribosomal protein, large subunit ~ 0.80 1.08 0.48% - - 1
sq-3 Squat 0.42% 0.74 032 ! - -
sri-74 Serpentine Receptor, class I 1.26 0.44% 1.08 - ! -
wrt-10_ Warthog (hedgehog-like) 0.60% 0.86 0.47* - — 1
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