
NemaMetrix, Inc.
44 W 7th Ave
Eugene, OR 97401
1-844-663-8749
nemametrix.com

 RESULTS

The table below presents pumping frequency data 
for the two groups.

Pump fequency was significantly reduced in the FEO 
tratment group compared to solvent controls (*; t(81)= 
10.135, p < 0.0001, 2-tailed T-test). These data are also 
shwon below as histograms (mean + SEM), with a 
representative EPG recording from each group. The 
time and voltage scale bars aply to both recordings. In 
addition to reduced pump frequency, FEO caused 
aberrant EPG waveforms.  

CONCLUSION

Fennel essential oil has been shown to have anthel-
mintic properties against the human parasite, S. man-
soni (1). In the present study, we determined that FEO at 

106 mg/mL (similar to the effective concentration in S. 
mansoni) inhibited pharyngeal pumping in C. elegans, 
consistent with anthelmintic ctivity. FEO contains at 
least 10 chemical constituents, which may be more 
effective in combinations than when applied singly (1).

These experiments support the utility of the Screen-
Chip system for testing natural products for anthel-
mintic activity in C. elegans. Microfluidic EPG record-
ings from the human hookworm, Ancylostoma ceylani-
cum, have likewise confirmed vermicida activity in 
extracts of bitter melon, Momordica chirantia, which is 
used traditionaly as a worming decoction in Haiti (6). 
EPG recordings provide results mor rapidly than tradi-
tional endpoints such as worm paralysis or egg 
production and allow researchers to rapidly pursue 
mode-of-action experiments using C. elegans.
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PHARYNGEAL PUMPING IN C. elegans

PURPOSE

Anthelmintics are a caegory of drugs used to rid 
humans and animals of parasitic nematodes (worms). 
Current anthelmintics have a number os shortcomings, 
including the increasing development of resistance. 
New anthelmintics may be discovered by screening 
libraries ofnatural products and small molecules, or 
re-purposing existing FDA-approved drugs. Most 
existing anthelmintics act on ion channels or neu-
rotransmitter receptors, so determining wheter a 
candidate compound impairs electrical signaling is 
useful to know early in the screening process. Essential 
oil of fennel (Foeniculum vulgare) has been used tradi-
tionally in South America as a worming agent against 
human infections with the trematode parasite, Schisto-
soma mansoni (1). Using the ScreeningChip platform, 
we invertigated the effect of fennel essential oil (FEO) 
on C. elegans.

METHODS

C. Elegans synchronization and cultivation

Synchronized wild type N2 C. elegans were 
obtained via a bleach synchronization procedure. The 
resulting L1s were cultivated on plates containing stan-
dard nematode growth medium (NGM) seeded with E. 
coli OP50 and allowed to grow at 20°C until they 
reached the first dat of adulthood (2, 3).

Solutions

Stock solutions were prepared as 2 µL FEO added to 
90 µL  DM50. 5 µL  of this stock was added to 1 ml of 
M9 buffer containing 10 mM 5HT to stimulate pump-
ing (4). The final concentrations in the FEO solution 
were 106 mg/mL FEO, 0.5% DMSO and 10mM 5HT. 
The 10mM 5HT solution was made in a 15  mL conical 
vial by adding 10 ML of M9 to 43 mg 5HT and used 
within 4 h. 

Recording electropharyngeograms (EPGs)

A glass pipette with M9 buffer was used to rinse day 1 
adults from a plate. They were transferred to a 1.5 mL 
Eppendorf tube (Epitube) and centrifuged for 2 min at 
6,000 RPM. The supernatant was removed and replaced 
with fresh M9 and the worms were spun down again. 
The supenatant was removed again and replaced with 
M9 containing 10 mM 5HT. Worms were incubated for 
20 min to activate pharyngeal pumping. After incuba-
tion they were spun down for another 2 min at 6,000 
RPM and the supernatant was removed and replaced 
with M9 containing 10 mM 5HT with either 0.5% DMS) 
(control group) or 0.5% DMSO and 106 mg/,L FEO 
(experimental group). Pharyngeal pumping frequency 
was measured in EPGs from 10 worms in each group 
using the NemaMetrix ScreenChip system, using meth-
ods described in the ScreenChip User Guide (5). Each 
EPG recording was 2 to 4 min in duration and the experi-
ment was replicated in triplicate on different days. EPG 
recordings were started ~5 min after the onset of FEO 
exposure and continued for an additional 45 min.
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