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1) intravenous amino acids at a rate of 4
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k]-kg' -hr! for 25 h combined with skin-
surface warming; 2) a similar amino acid
infusion combined with cutaneous cooling;
3) a placebo saline infusion combined with
skin-surface warming; and, 4) saline
infusion combined with cutaneous cooling @
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(Table 1, Figure 1,2)-

Table 1. Mean Skin Temperatures, Core
Temperatures, Calculated Thresholds, and Gains.

Saline Amino Acid
Mean Skin (*C) 32.6+0.1 322402
Sweating Measured Core (*C) 389101 37.2+0.1°
Calculated Thresheld {*C) 38.7+.0.1 37.010.1*
Gain (mg-cm*min"'"C") 0.8+041 1.0£0.2
Mean Skin ("C) 325404 321402
Vasodilation Measured Core (°C) 37.0£0.1 37.3£0.4°
Caleulated Threshold (*C) 38.810.1 37.0+0.1*
Gain (%-*C") 4441140 810+468
MAP (mmHg) 015 8747
Heart Rats (beats-min”) 7816 BO+6
Mean Skin (*C) 2931086 31.1+08
Shivering Measured Core (°C) 37.0+£0.1 37.0£0.4
Calculated Threshold ("C) 35.840.1 36.2+0.1°
Gain {ml-min*.°C") 149+60 100+ 58
Mean Skin (*C) 31.4+04 32.210.3
Vasoconstriction Measured Core (*C) 37.0+0.1 371401
Calculated Threshoid (C) 36.3+0.4 38.6+0.1°
Gain (%°C") 2415 36110
MAP (mmHg) 9248 9547
Heart Rate (beats-min"') 7518 T8

Thresholds were calculated based on a designated mean-skin
temperature of 34 C. Mean arterial pressure (MAP) and heart
rate are values recorded at the threshold. Results are
presented as means * SEMs for nine subjects. "P < 0.05
compared with the saline infusion condition.
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ENEE

Administration of protein or amino acids
stimulates oxidative metabolism by
enhancing thermogenesis. To characterize
the effect of amino acid infusion on
thermoregulation, we studied nine male
subjects on four different study days. Each
patient was infused twice with amino acids
at a rate of 4k]-kg' -hr' for 25 h and then
with After the
temperature was stabilized, the patients

twice saline. core
were exposed externally to heat or cold,
and we compared thermoregulatory
responses between the amino acid and
saline infusion trials. Resting core
temperature and oxygen consumption

increased by 0.3 £ 0.1 C and 38 + 8ml min’,
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respectively, upon amino acid infusion.
Furthermore, amino acid infusion increased
the core temperature threshold for active
cutaneous vasodilation by 0.3 £0.1C, for
the sweating response by 0.2 = 0.1 C, for
thermoregulatory vasoconstriction by 0.3 *
0.1C, and for the thermogenic response by
04 £ 02C compared to saline infusion. The
change in core temperature at the end of
the experiment and thermal responsiveness
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above or below the threshold body core
temperature (gain) did not differ signif-
icantly between the two solution trials
during heating and cooling. The general
increase in core temperature threshold for
all autonomic thermoregulatory responses
supports the concept that the threshold
temperature for thermoregulation in the
central nervous system can be reset upon
amino acid infusion.
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