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Inactivation of Caenorhabditis elegans with Pulsed Electric Field Treatment

Takanori TANINO, Takuya OKADA and Takayuki OHSHIMA ™'
(Received September 10, 2013; Accepted December 20, 2013)

Inactivation of Caenorhabditis elegans in pulsed electric field (PEF) was studied. Experimental results and electric field
strength simulation in the treatment chamber indicated that C. elegans could be inactivated in the electric field strength of 1
kV/ecm. Because general bacterial cells can be inactivated in the field strength of 10 kV/cm, nematode seems to be very
sensitive toward PEF. We also compared the inactivating efficiency of the egg, larva, and adult C. elegans with PEF treatment.

The egg was most sensitive to PEF treatment, more than 90% of the C. elegans egg was inactivated after 4.0 kV and 2 sec of
PEF treatment. Although the larva, and adult C. elegans was resistant to PEF treatment, the survival ratio 1 day after PEF
decreased than that just after PEF treatment. Fluorescence microscopic analysis of fluorescently-stained C. elegans after PEF
treatment showed that the head, tail, epidermis and muscle of C. elegans tend to be damaged by PEF treatment. And it was

suggested that inactivation measurement method based on ATP content could be partially applied to inactivation measurement

of C. elegans.
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Fig. 1 Schematic of treatment chamber
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Fig.2 Schematic of treatment chamber to apply uniform electric
field
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Fig. 3 Survival point of C. elegans on 10 X 10 mm agar plate after
PEF treatment
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Fig. 4 Survival point of C. elegans on 20 X 20 mm agar plate after
PEF treatment
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Fig. 5 Electric field strength simulation of 4 kV PEF treatment on
10 X 10 mm agar plate
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Fig. 6 Electric field strength simulation of 4 kV PEF treatment on
20 X 20 mm agar plate
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Fig. 7 Fluorescent microscopy of fluorescently- stained C. elegans
with native (a) and 70% ethanol treatment (b)
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Fig. 8 Fluorescent microscopy of fluorescently- stained C. elegans

AT R % Table 1 IZRS. 72, BEAMEICL DM
HOREHALOBET 038 7% % D E RS 720 BRI
2.0kV/em & 7% % £ 6.8 kV @ PEF % FIII L[R2 0
DANEHALZ #~72 (Table 1).
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Table 1 Inactivation ratios of C. elegans after PEF treatment of 2 sec

Electric field

C.elegans Measurement Inactivation
strength form time ratio
( Applied voltage )
just after PEF 93.3%
cgg
1 day after PEF  95.6%
1.1 kV/em | just after PEF 51.9%
arva
(4.0kV) 1 day after PEF  77.4%
just after PEF 29.5%
adult
1 day after PEF  64.9%
just after PEF 95.4%
cgg
1 day after PEF  95.6%
2.0 kV/em just after PEF 81.6%
larva
(6.8kV) 1 day after PEF  85.8%
just after PEF 81.4%
adult
1 day after PEF  83.4%
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Table 2 ATP content measurement of C. elegans

Electric field C. elegans Average  Average RLU
strength form RLU decrease ratio
(Applied voltage )
egg 3.1 ~
control
adult 29.5 -
egg 0.47 84.8%
1.1 kV/ecm 9
4.0KkV) farva 7 dLan
adult 17.5 40.1%
egg 021 93.2%
2.0 kV/em 9
(6.8kV) farva > Bl
adult 6.3 78.6%
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