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Common algogenic chemicals do not cause nociceptive responses in Louisiana red swamp crayfish (Procambarus clarkii)
Sakshi Puri and Zen Faulkes, Department of Biology, The University of Texas-Pan American
Introduction

Results

Results (continued)

Experiment 1: Crayfish preferred high-capsaicin habaneros to low-capsaicin
Anaheim peppers offered simultaneously. Crayfish ate wasabi, but slowly, perhaps
because wasabi tended to float on the water surface.

Experiment 3 (continued)
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Do crustaceans feel pain? This is hard to answer, because pain is complicated. A
more tractable question is whether crustaceans have nociceptors: neurons
specialized to detect tissue damage.
Algogenic chemicals bind to nociceptors and cause them to fire, often causing
pain without tissue damage. For example, capsaicin is the algogenic chemical that
makes peppers spicy; isothiocyanate is the chemical that makes wasabi pungent.
Both can cause nociceptive responses in some invertebrates (capsaicin: Pastor et
al. 1996, Wittenburg & Baumeister 1999, isothiocyanate: Al-Anzi et al. 2006).

Movement (mean + SD)

Experiment 2: Movement of crayfish swabbed with either chemical did not differ
from control (ANOVA, F2,27 = 0.275, p = 0.76).
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Discussion
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Crayfish did not respond to chemicals that cause nociceptive behaviour in many
other organisms, including other arthropods (Al-Anzi et al. 2006). We are not
claiming that crustaceans do not feel pain, but if crustaceans have nociceptors,
they may be more narrowly tuned than those in other species. High temperatures
and other stimuli that can trigger nociceptors remain to be tested.
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Experiment 3: Antennal sensory neurons showed no consistent change of firing
activity compared to controls. Three representative experiments shown.
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Methods
Louisiana red swamp crayfish (Procambarus clarkii) were purchased from Carolina
Biological.
Experiment 1: Crayfish were fed habaneros (high capsaicin) and Anaheim
peppers (low capsaicin) (n=24) or wasabi (n=30) to test if they would avoid these
pungent foods.
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Experiment 2: Crayfish antennae were swabbed with 10 mmol L capsaicin or
isothiocyanate dissolved in alcohol, or with an alcohol only control (n=10 for each
treatment). The number of times an individual crossed from one side of a holding
tank to another recorded over 10 minutes.

Crayfish boil by longviewbm http://www.flickr.com/photos/mikebull/257881454
Habanero by tkksummers http://www.flickr.com/photos/tkksummers/2699889487
Wasabi by sean dreilinger http://www.flickr.com/photos/seandreilinger/4569085434
All photos used under a Creative Commons license.

Experiment 3: Extracellular recordings of the crayfish antennal nerve were made
while the antennae was given a no stimulus control, followed by an alcohol control,
followed by either 10 mmol L-1 capsaicin (n=5) or isothiocyanate (n=5) in alcohol.
Spikes were sorted with Spike 2 v.5.
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