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ABSTRACT
Wild animals are captured for management, health, translocation and research purposes. Capture is an unnaturally stressful event, which may result in morbidity or mortality. An attributing cause of the morbidity and mortality is capture-induced hyperthermia; the larger the magnitude and the longer the duration of this captured-induced hyperthermia, the greater the likely risk to the animal. The most common practice currently used in the field to lower body temperature is to douse hyperthermic animals with water. However, the water used is often at ambient temperatures and its efficacy is not known. We investigated whether this method and alternative methods are effective at lowering the body temperature of hyperthermic animals. To achieve these aims we implanted 19 blesbok with miniature temperature-sensitive data loggers in their abdomens and into their subcutaneous layers (at the sites of the flank, groin, lower neck and upper neck). The loggers continuously recorded core body temperatures of the blesbok throughout the study period at an interval of six minutes. We successfully retrieved complete data sets from 12 blesbok. The animals were captured on six separate occasions using a technique which elicited hyperthermia. Five animals were cooled by dousing with water of different temperatures (4°C, 17°C, 28°C) and fanning after dousing with 28°C water, in random order. Seven animals were cooled by ice packs, spraying a fine mist spray, intravenous (IV) infusion of one litre of 4°C water and 28°C water-dousing. Through the use of our continuous logging of body temperature we established the normal body temperature of the blesbok, which displayed a regular 24 hour body temperature pattern. The average daily body temperature of the blesbok was 38.8°C ± 0.4°C, with a minimum body temperature of 37.9°C ± 0.1°C and a maximum body temperature of 39.4°C ± 0.1°C. The body temperature after capture was as high as 41°C-42°C, which was significantly higher than the normal body temperature (Student’s t-test, P < 0.05). The animals were cooled once they were immobilised and the start of cooling was denoted as time zero. In the control (no active cooling) intervention the body temperature decreased to only about 40°C. Dousing animals with water, irrespective of its temperature, resulted in significant cooling (P < 0.05) of the animals, as indicated by their minimum body temperature reached, change in body temperature and rate of cooling. The water-dousing interventions decreased the body temperature to about 38°C after an hour, which was significantly lower than the control (RM-ANOVA, P < 0.05) but there was no significant difference in the minimum body temperature reached between the different water temperatures or by the addition of fanning (RM-ANOVA, P > 0.05). The water-dousing interventions cooled the animals more quickly than did the control (RM-ANOVA, P < 0.05), and the coldest water (4°) cooled the animals quicker than did the 28°C water-dousing (RM-ANOVA, P < 0.05). The core body temperature minus the subcutaneous temperature was calculated, and revealed a peak difference of about 3.5°C after the 4°C water-dousing. Ice-packs also resulted in significant cooling (P < 0.05) of the animals, as depicted by their minimum body temperature reached, change in body temperature and rate of cooling. The ice-packs lowered the body temperature to a minimum of about 38°C, which was significantly lower than the control (RM-ANOVA, P < 0.05). The ice-packs also cooled the animals significantly faster than did the control, intravenous infusion and mist spray (RM-ANOVA, P < 0.05) but cooled as quickly as the 28°C water-dousing (RM-ANOVA, P > 0.05). The core body temperature minus the subcutaneous temperature for the ice-packs peaked at a difference of about 3°C. The IV infusion and mist spray were ineffective cooling methods and did not significantly (P > 0.05) alter the minimum body temperature or rate of cooling. Even though the IV infusion caused a significant reduction in body temperature by 1°C, the cooling effect from the IV infusion was short-lived because the minimum body temperature reached after the intravenous infusion and mist spray was ultimately similar to the body temperature seen in animals receiving the control (RM-ANOVA P > 0.05). Also, the intravenous infusion and mist-spray cooled as slowly as did the control (RM-ANOVA P > 0.05). Therefore, water-dousing in this study was the most effective and practical method to cool hyperthermic blesbok. Although all the water temperatures (4°C, 17°C and 28°C) that we tested were effective, the coldest water (4°C) cooled the animals quickest. The addition of fanning to the 28°C water-dousing did not increase cooling. Ice-packs were also effective but may be not as easy to use as the water-dousing method as ice-packs are large and need to be kept frozen, and therefore are cumbersome for use in the field.
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