Physiological responses during exercise in a hot environment

Humans are exposed to changing environmental conditions without even noticing. For
instance, when walking into another room or going outside, air moves and temperature
and humidity change. All these situations are the transitions humans experience when
exposed to changes in the environmental conditions. Influence heat loss is picked up by
the thermoregulatory system. The thermoregulatory mechanisms play important roles in
maintaining physiological homeostasis during rest and exercise (1),

At rest, the body temperature is around 37°C, but with exercise, it can increase to 38-
39°C without causing harm to health, the body needs to balance it heat production and
heat loss to stay within the control level 32 Hot and humid environments can
significantly add to the challenge that physical exercise enforces on the human
thermoregulatory system, as heat exchange between body and environment is markedly
reduced under these conditions.

Any changes in body temperature will be picked up by two different sets of thermo
receptors; (a) central receptors and (b) peripheral receptors. Central thermo receptors
control the temperature of the blood as it circulates throughout the brain. Whilst,
peripheral receptors are located in the skin where these receptors provide the
hypothalamus and cerebral cortex with information about external temperature, allowing
the individual to consciously observe temperature so that the individual can voluntarily
control exposure to heat and cold environments ). Additionally, it is the hypothalamus
that controls the body’s temperature. This is achieved by coordinating the internal
information from all areas in the body and directing signals to the appropriate heat
conservation systems(42), When skin or blood temperatures rise above normal levels, the
hypothalamus will communicate with the sweat glands, instructing them to secrete sweat

and moisten the skin. The hotter the internal temperature, the more sweat is produced
(2.3)

The body normally cools itself using one of four ways; conduction, convection, radiation
or evaporation. Radiation is the primary method the body uses for discharging extra
internal heat at rest. At normal room temperature (21-25°C), the body loses about 60%
of its heat via radiation, while evaporative heat loss takes place when sweat changes
from liquid to gas. During exercise evaporative heat loss, is the primary means of heat
removal from the body. As sweat reaches the skin, it is converted from liquid to a gas by
heat from the surface of the skin(>3) .

Nevertheless, sweating is the most effective heat loss mechanism when the ambient
temperature is higher than skin temperature, and the ability to sweat is very important
for thermoregulation and the sustenance of exercise on long duration ®). The brain



temperature appears an important factor affecting activity, as high core temperature may
inhibit the brain’s ability to provide an adequate neural signal to the muscles and this
maybe the explanation why humans become fatigued when high body temperatures are
reached (-8,

Furthermore when performing activities in hot environments, sweat losses must be
considered especially during prolonged exercise in summer months. The body can lose
more than 1L of sweat per hour. Such sweat losses may result in plasma volume
decreases of up to 20% which will affect the heart rate and reduce stroke volume with
each heartbeat (9. For example an average sized person (60-75kg) might lose 1.6 to 2.0L
of sweat each hour. A high rate of sweating reduces blood volume, which in turn limits
the volume of blood available to supply the needs of the working muscles and to prevent
heat buildup, which reduces performance potential ) Hence, it is important to reduce
any factor that effects sweating such as dehydration, lack of breeze and tight clothes.

There are different strategies to regulate body temperature which are used to maintain
physiological homeostasis. The thermoregulatory system can be stressed so that it adapts
to the heat demand by enabling the body to eliminate excess body heat more effectively,
this process is known as heat acclimatization.(®) However, under moderate environment
conditions, the body does not employ methods of heat dissipation until the elevated set
point has been reached (19, We must ensure we drink at least 2-3 liters of water a day
and drink extra amount of fluid after exercise in hot weather.

Always remember that feeling thirsty is the body’s sign of dryness.

So, you should drink before feeling thirsty.
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