Heat Stress and the Performance Horse
By Gayle Ecker

Introduction

Equine lovers view the horse as a wonderful athletic creature, with fluid, efficient movement. You may be surprised to learn the horse is not very efficient from an energy point of view. About 70-80% of the energy generated in the horse during exercise is lost as heat to the environment. This is not that different from many other species, but this leads to some profound effects on health and exercise in the
performance horse.

Virtually every muscle in the body is contracting when the horse is exercising. This is producing heat that must be dissipated from the body or the core temperature can rise to critical levels. When critical levels are reached, damage to the proteins of the body can occur and this affects all systems in the body. The damage can be mild to severe and even cause death.

To prevent dangerous body temperature from developing, the horse sweats. Sweat glands in the skin carry fluid to the surface of the skin, where the water evaporates. As the water evaporates, heat is taken away from the body and released into the air. Under hot, dry conditions, evaporation works efficiently. With high humidity, this
process is hampered, and the sweat may drip off with little heat dissipation.

Horse sweat is hypertonic, or more concentrated than the blood. In contrast, the human sweat is hypotonic, or more dilute than the blood. This means that the horse is losing more salt per liter of sweat than a human. The major salts lost in equine sweat are sodium, chloride, potassium and smaller amounts of calcium and magnesium. Sweat rates in a horse may be in the 10-15 L/hour range, compared to the human sweat rate of 2-3 L/h. Therefore, the loss of water and salts (electrolytes) can be large in the horse. Endurance horses may lose over 50 L of sweat during a competition and electrolyte loss can exceed 500 grams!

Dehydration is an Enemy

Water is critical for just about every function in the body. The lack of water can result in fatigue, muscle cramping and other symptoms. The body needs enough fluid to move nutrients and oxygen to the tissues. Even mild levels of dehydration may have a negative impact on performance, resulting in a decrease in strength and endurance, and increasing time needed for recovery.

Dehydration can occur rapidly. In fact, humans or horses may be dehydrated long before they are aware of thirst. For the performance horse, dehydration is an enemy to health and performance. Dehydration results in less water in the blood and decreased perfusion (blood flow) to the tissues or organs. Energy delivery is compromised and removal of metabolic waste and heat is compromised. The large water loss also results in the losses of electrolytes. A loss of sodium causes a decrease in blood volume, blood pressure and perfusion. Chloride losses may lead to "alkalosis", a change in blood pH and may result to poor gut function. Potassium is lost from the muscles, resulting in weakness and loss of endurance and strength. With potassium loss, there is also loss of water in the muscle (skeletal and heart). 
Calcium loss may also contribute to muscle weakness and "thumps" or synchronous diaphragmatic flutter. It is common to see combinations of the above, sometimes leading to a decrease in performance, tying up, heat exhaustion, colic and other conditions, depending on the severity of the losses.

Avoiding Heat Stress

The rider can do a lot to minimize or avoid heat stress in the performance horse. First and most important, the horse must be fit! An unfit horse will have more problems. If you know the horse will be competing in conditions of heat and humidity then try to acclimatize your horse. This develops "heat tolerance" and will decrease the effects of heat and humidity on health and performance. For a period of two to three weeks, begin training the horse during the hot period of the day for short intervals. Over the period, increase the exercise time to one hour per day during the hot period of the day. Do not train at high intensities during this time in the heat. Monitor the horse carefully by observing the horse and if possible with a heart rate monitor.

Do not try to acclimatize your horse at the same time you are increasing your conditioning efforts. Condition first, then acclimatize. Remember that a horse may lose 25% of its performance ability in the heat and 50% or more in the heat and humidity. For example, if a horse was able to keep the same pace for one hour, then
it would only last 45 minutes in high heat and 30 minutes or less when it is hot and humid! Electrolyte supplementation is important during this time.

Help the Horse Cool Out

The rider and grooms can help the horse cool out by using sponges and cool water. Repeated applications of water over the neck, chest, legs, and abdomen can be very effective at reducing the heat load. A rule of thumb: monitor the temperature of the water going on the horse and as it comes off. If the water coming off is hot, keep sponging.

If the water coming off is cool, then stop sponging and monitor the horse. You may have to repeat the process again as the heat from the core of the body comes out to the skin. You do not want to have "cold" skin as this shuts down the blood vessels and reduces heat loss. Also, when possible, free up as much surface area as possible by removing the saddle and pad, or at least loosen the girth. If the horse is trying to dissipate the heat, you will see an increase in the respiratory rate, as the horse is trying to "blow off" the heat.

Let Them Drink Water!

You would expect that a dehydrated horse would be looking for water to drink. Under "natural" conditions, this would be correct. The activities of horses today are far from natural. Feral horses never run for extended periods. In fact, horses would prefer to continue grazing and dozing in the cool shade for most of the day. Occasionally they will run and play for short bursts. Even if a predator is on the attack, the herd runs just long enough to tire the predator or until the predator is successful at bringing one of the herd down. Then the rest go back to grazing!


We ask the horse to exercise for extended periods of time, add in jumping efforts or terrain changes that are demanding, or compete in conditions that compromise the body's systems to dissipate the heat generated. Therefore, the horse sweats profusely and for long periods. The thirst mechanism is largely controlled by the sodium concentration in the blood. If just water is lost, then the sodium concentration increases and the horse becomes thirsty. Upon intake of water, the sodium in the blood becomes diluted and drinking ceases. This cessation of drinking can happen although only 50% of the water deficit is replaced.

When a horse sweats, water and sodium are lost. Blood samples during prolonged exercise reveal that the sodium concentration changes little even when there are large sodium losses. Therefore, the horse is not thirsty. This is why many knowledgeable horseowners will use electrolyte supplementation before an endurance ride. The thirst behaviour can be prompted sooner by giving electrolytes before the endurance ride.

However, if the horse is dehydrated, it can be dangerous to give electrolytes without water. When sodium is given, the blood concentration will increase and this will pull water from the gut or muscle tissues into the blood. This can dehydrate the muscle and other tissues even more. Parameters like capillary refill time may improve temporarily, but the horse is still dehydrated. Water needs to be consumed to replace water in the gut and restore hydration throughout all the tissues for proper functioning.

In-Depth Monitoring for Performance Improvements

Recently the development of new laboratory and field-based tests have allowed equine exercise physiologists to examine more closely the physiological strain of, and the decrement in performance during exercise in heat and humidity, even during competitions. Ecker and Lindinger have developed a field testing protocol called Performance Profiling, now available as a service. Blood samples are taken and body weights recorded before, during and after the competition. The electrolyte supplementation is also calculated. Even sweat samples may be obtained and analyzed. Valuable information about hydration and electrolyte balance, conditioning levels and energy status can be provided to the owner once the information has been reviewed. Changes to the management of the horse can be developed to help improve health and performance.

Tips on Maintaining Hydration and Electrolyte Balance

Fresh, clean water should be available at all times.
Provide loose salt for the horse, especially in the summer.

Provide a well-balanced diet. Have the diet analyzed for proper
nutritional intake. Do not guess.

If your horse is chewing or scraping a salt block, then provide
small amounts of loose salt in the stall along with lots of fresh water.
Provide electrolytes to horses that are exercising/training regularly.
Educate yourself on what makes a good equine electrolyte product.
Ask questions of the manufacturer about testing for effectiveness.
Choose a high quality electrolyte product that has been designed and tested for effectiveness for the healthy exercising horse.
Avoid electrolyte products with very high glucose content. The horse
could become hypoglycemic during the event.
Avoid electrolyte products that are caustic or acidic (not pH balanced for use) as these may leave sores in the mouth with repeated use.
If you provide electrolytes orally with a syringe, make sure the horse has ingested water prior to giving the electrolytes.
Small amounts frequently are better than large amounts of concentrated electrolytes.
One to two hours before the event (or before a long trailer ride), it may be beneficial to give the horse a dose of electrolytes to build up a reservoir in the gut. A "dose" will vary depending on the electrolyte used.
Feeding hay, four to five hours before the event may also increase the water in the gut that would be available to the horse when dehydration develops.
Do not give undiluted electrolytes to a horse that is dehydrated. Consult a veterinarian first to ensure the optimal method.
Keep track of the electrolyte supplementation, the environmental conditions, the type and duration of exercise, and response of the horse. This will help you adjust your electrolyte supplementation to suit the needs of your horse from day to day.
Excess electrolytes given during the week are not stored up for the weekend event. The amount of electrolytes should be given according to the "hours of sweating" during exercise training or competition.
Monitor your horse during exercise and recovery using a heart rate monitor. Heat, dehydration and electrolyte imbalance can result in a higher than normal heart rate and slower heart rate recovery following exercise.
Provide electrolytes and water after the event to aid in recovery and replace deficits. Let the horse drink water with electrolytes until satisfied before providing hay and feed, i.e. replace fluids and ions first, then provide the feed.
Encourage higher fluid intake by making up a "slush" or sloppy mash of the feed mixed in with lots of water, and perhaps pieces of apples and carrots.
If you are new to events that might require supplementation of electrolytes, discuss the needs with your veterinarian or other knowledgeable professional. Do not depend on a recipe to suit your horse. All horses are different and may require different management to suit the needs of your horse.
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