Gravitational stress alters metabolism and immune function in

Acheta domesticus by activating a cold shock response.
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Carbon dioxide (ppm) accumulation was measured under
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metabolic functional assays, we found that gravitational stress
significantly decreased immune function and metabolism. These
changes were most consistent with those observed in crickets exposed
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harmful effects that abnormal gravity has on the immune system. CONCLUSION
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Materials. Capillary tubes were purchased from Health Management Systems, Corp., TX. Anti-CCTa. T 20m0
antibody was purchased from AbD Serotec, and all other chemicals were purchased from VWR. 3 ] " itati § 5
Insects. Six week old 1 inch female crickets were purchased from Fluker Farms, LA. They were g o On a molecular level, gravitational stress appears to act via
maintained in covered plastic containers at ambient temperature with ad libifum water and food o 10v0- the stress response pathway common to cold shock and
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Gravational protocol. Crickets were exposed to 1 hour of microgravity-2G cycles at ambient temperature ¢ & E k .
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Stress protocols. Crickets were randomly selected and divided into four groups: control, heat shock (37°C exposure to microgravity and 68% 24 hours post exposure to sensation and adaptation to gravitational extremes.
for Thour), cold shock (4°C for 1 hour), and hypoxia (5% oxygen for 1 hour). Each group consisted h :
of 35 crickets, 15 of which were implanted with monofilament for the encapsulation assay. microgravity.
Respiration assay. Closed system respirometry (Hack, 1997) was performed using a Telaire 7001 Carbon T 3s B gr - o ACKNOWLEDGEMENTS
Dioxide Monitor from MicroDAQ. The CO2 output of four separate groups of 50 crickets was S 30 L o
monitored for periods of 1hr at ambient temperature in flight and under terrestial conditons. % §g H g o
Hemocyte count. A 2 pl sample of fresh hemolymph was diluted 1:20 with a solution of acridine orange g T 55 o ) .
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removed and dried. To help with visualization of deposited protein, the implants were stained with Measurement of the total lymph lysozyme (mg/mL) and
0.1% (w/v) Ponceau § in 5% acetic acid. They were imaged using 10x air encapsulation of foreign body assay show decreases in immune
objective on a Olympus 1X71 microscope and optical opacity was measured using Image]. oL1o X ' B REFERENCES
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Lymph protein concentration and carbohydrate concentration,
markers of metabolic activity, show decreases post exposure to
microgravity, *p <005, %% p <001




