Helping Horses to Handle the Heat

Much of the information below is drawn from a lecture by Dr John Kohnke (B VSc) when he visited Perth. Thanks are due for his information on new research and for his many helpful tips. Information provided by Dr Nigel Nichol’s (B VSc) at a High Performance Workshop at SEC in WA, and by Michael Proctor (B VSc) is also greatly appreciated.

Like all mammals, horses need to keep their internal body temperature within a narrow temperature range. If they overheat, they risk permanent damage to vital organs and muscles, and may even suffer collapse, heart failure and death. Horses’ cooling systems depend principally on the ability to sweat freely, the sweat evaporates, and this very effectively sheds excess heat. 

Some people think when a horse worked on a hot day has a dry coat, that this indicates that the horse is handling the heat.  In fact a dry coat could be cause for great concern  –  the horse could be losing the ability to sweat (anhydrosis) - ie the horse may  have a faulty or completely broken cooling system.

Horses mainly prevent heat overload by sweating, evaporation then cools them.  About 60% of vital heat shedding for horses is done this way. The other (less efficient) ways for horses to dissipate heat are radiation and conduction from the body surface (25% of heat shedding) and respiratory loss (15%) during exercise.

Horses have much greater mass than other domestic pets like dogs and cats, particularly heavily muscled Dressage horses, so heat dissipation takes longer and may be less efficient than in a small or lighter framed animal. 

‘The puffs’

Unlike dogs, horses are not designed to pant. If you see a horse ‘panting’ – this is called ‘the puffs’. This means it is suffering heat stress, and requires immediate cooling.

Humidity and heat – a dangerous mix

Combinations of high heat and humidity impact severely on the horse’s main cooling mechanism – sweating and evaporation. 

In the past, drycoatedness – the inability to sweat – (anhydrosis) was mainly a                                                                                                                       problem for Queensland and the North West of WA.  Traditionally, the Southern half of Australia did not experience too many problems with heat stress. This has changed.  As temperatures and humidity levels rise with climate change, anhydrosis is moving further and further south of the 26th parallel.  John Kohnke talked about the very real problem of anhydrosis affecting horses in training in Sydney now - on a similar latitude to Perth.  So riders need to be watchful for the signs in Perth too. 

Symptoms

· Patchy sweating or no sweating when other horses and riders are sweating.

· ‘The puffs’ – rapid shallow breathing at rest

· A sunken eye

The ‘heat sink’

When temperatures rise above 33 degrees C - even though they may be sweating - horses without shade or wind flow cannot prevent their bodies accumulating heat. Horses cope by storing this heat in the hindgut fluid reserves or ‘heat sink’.  This heat will be dissipated in cooler – often evening -conditions. 

Interestingly, John Kohnke mentioned some of his veterinary work in the Middle East where camel racing is a very serious business. Massive investment into research on camels first revealed the vital part the ‘heat sink’ plays in camel thermoregulation. In the desert, camels are not hosed and scraped, but the desert nights are very cool, and the camels shed heat from their hindgut ‘heat sink’ by laying down on the cool sand at night. If they do not lay down and dissipate this heat, they overheat and may die!

Post-performance temperature hikes

While the horse is actually working he can shed a certain amount of heat through airflow as he moves, and by heat exchange through respiration. As Dr Nichols explained at the High Performance Workshop, a danger time is immediately after exercise – when airflow over the horse is reduced. This is when the horse’s temperature can escalate very rapidly to a dangerous level. This is where every minute counts. Even with aggressive cooling, Dr Nichols explained that in hot or humid conditions the horse’s temperature can continue to rise sharply, so monitoring temperature is vital, and cooling should not cease until the temperature is near normal and heading in the right direction – ie downwards!

How the ‘heat sink’ works

When a horse has finished exercising, the airflow over his body is reduced. Heat from the muscles – up to sixty percent of the heat trapped in the working muscles - is carried quickly by the bloodstream to a heat sink in the hindgut digestive mass. This prevents the muscles from ‘cooking’ – being damaged by the build up of heat.  In the hindgut, up to 60 litres of water is trapped in fibre – this stores the excess heat so that it can slowly be dissipated after exercise in ‘cool out’.  In hot conditions, it can take up to 6 hours to off load heat from the hindgut in this way.

Which horses are most at risk of heat stress?

· Horses in heavy condition (overweight), 

· Horses with greater mass (bigger framed and with more muscle) 

· Horses with thick coat hair 

· Black horses – they absorb and retain more body heat in their body surface than light coloured horses

· Horses suffering from dehydration because of high sweat loss during exercise or diarrhoea – compromising their blood and hind gut fluid reserves

Dehydration

Under hot conditions, horses can lose up to 11 litres of sweat per hour. The following tests can help to ascertain just how dehydrated a horse is:

· Check the horse’s hydration level using the skin pinch test – pinch a fold of skin on his neck for a second or two and watch how quickly the fold returns (flattens on the neck again). In a well hydrated horse the skinfold will return in a second. If it takes several seconds, the horse is dehydrated. 

· When a horse has 2% level of fluid loss he will have a slow skin pinch return, he will also have a dull dry coat.

More severe dehydration –

· 2-5% fluid loss – slow capillary refill - when gums are pressed with a finger (in a well hydrated horse gums should be pink again in 2-3 seconds)

· 5-7% fluid loss – tucked up belly and thicker urine

· 7-10% fluid loss – sunken eye, small hard pebbly dung

· 10% plus – weakness, fatigue, collapse if exercised

Rehydrration
Studies show that a horse that is thirsty or hot after exercise or travel will prefer to drink tepid water (add warm water to tap water to bring it to room temperature – 25-30 degrees C) rather than plain water or sweetened molasses water.

Lowering the risk of heat stress

Pre-cooling - if you need to work a horse in hot &/or humid conditions

Hose the horse’s upper body, lower chest and belly area with cold water. This 

1. Removes skin heat

2. Saturates the hair coat, as sweat would – cooling the horse while he is moving
As the horse works, the water in the coat will remove heat as it evaporates. In a 30 minute exercise period, this evaporation can reduce the heat load by 10-15%.

Shorten the work session

Warming up a horse for 10-15 minutes instead of 30-40 minutes will reduce the load on his cooling system. 

Ensure adequate intake of water
· Access to plenty of cool clean water at all times. Place containers in shade. Most horses will drink twice as much cool water - 25 degrees C or under, as they will warm water – 30 degrees C or more. 

· Clean water containers frequently, as ‘slimy sides’, or even low levels of  green algal contamination make water unpalateable to horses.

· Horses can consume up to 40-50 litres of water per day in hot weather. 

 Provide additional salt & electrolytes

When a horse sweats, he loses sodium chloride, (common salt) as well as body salts (electrolytes – potassium and magnesium). Providing electrolytes before and after exercise will help considerably.
· For horses working more than 30 minutes a day in warm conditions, provide a tablespoon of salt per 150kg of body weight to replenish sodium and chloride.

· Horses in training should also be provided with potassium and magnesium salts

When humans and horses exercise in hot conditions, they will suffer greater fatigue & slower recovery. This is because more body salts (electrolytes) are lost through more sweating.

Scrape the horse after hosing

Always scrape off excess water in the coat to improve evaporation. 

If there is no airflow  - ie the wet horse is standing still - the heat gets trapped in the water in the coat and acts as a ‘blanket’, it is unable to evaporate efficiently.
Sand roll

Allowing a horse to roll in sand when he is hot helps to redistribute gut heat reserves, and open the hair coat with sand particles to enhance heat shedding – it can increase the evaporative surface up to 100%. 

Wet wicking 

In hot conditions use a ‘wet wick’ cooling sheet in the stable during the day. A cheap substitute is an old hessian bag cut into a long strip and soaked in water – this can be spread along the horse’s backline from his wither to aid cooling.

What causes Anhydrosis?

Research continues on this serious condition, but if you visit Queensland to look at purchasing a horse in summer, you will already find high levels of awareness in the performance horse community.  

· Stressing a horse’s cooling system on a regular basis for periods in excess of 30 minutes appears to put the horse at higher risk. In other words – the more you work a horse hard in hot humid conditions, the more at risk he will be. 

· Acclimatization – like humans, horses take time to adjust to different levels of temperature and humidity, so for instance, a horse imported from Germany or Denmark to Singapore will need a very slow and gentle introduction to working in the heat and humidity, so his cooling system does just not give up. Equally, a horse which has always been worked under a roof, after office hours, late in the day in Albany will be challenged if he is taken to Geraldton and worked regularly on an open sand arena in the middle of the day in summer!

· Once a horse’s cooling system has been overloaded, it becomes more vulnerable, the horse will be predisposed to have a broken cooling system, and to more frequent and more serious failures of his cooling system. 

Prevention

Keep horses well-hydrated with cool, fresh water. It is worth taking the time to acclimatise a new horse, and to using pre-cooling, short training sessions (30 minutes) and other strategies mentioned above to protect your horse from the effects of heat stress and anhydrosis.

Cooling the horse- use aggressive cooling

Use aggressive cooling after exercise when heat stress is a risk.  The water you apply will heat rapidly on the hot horse’s body, and can act as a ‘blanket’, trapping heat. The horse needs to be repeatedly hosed and scraped, hosed and scraped to remove the heat. 

Key areas to focus on are the jugular vein, the femoral arteries and the heat sink (lower abdomen). Hosing and scraping should not cease until the water is no longer heating up on the horse, or until temperature checks show the horse’s temperature heading back to a healthy 38 degrees Celsius, (rather than heading up to a dangerous 40 degrees).

First Aid

If a horse is showing weakness, poor coordination, blowing or collapse:

· Apply cool water etc over major blood vessels ie jugular on lower neck,  & inside of hind legs. These major blood vessels will help cool core temperature quickly.

· Apply cold water continuously (iceblocks in a towel if you can get them) to the belly and lower flanks, (ie to the heat sink) also to the backline to remove excess heat quickly and efficiently.

Heat Index (HI) – horses

Heat overload or heat stress – when it is likely to occur in horses

The Heat Index = the sum of the ambient temperature ( ̊C) and the Relative Humidity (RH%) indicate the risk of heat stress for horses being worked under hot conditions.

	Heat Index (HI)
	Temperature + 

Relative Humidity % = HI
	

	The sum is less than 

100
	eg Temp 25 ̊C +RH 70%   = 
95
or Temp 32 ̊C + RH 65%  = 
97
	Sweat loss will efficiently cool a horse during exercise.

	The sum is between
100-120
	eg Temp 30 ̊C + RH 75% = 
105
or Temp 38 ̊C + RH 70% = 
108
	Sweat loss will be less effective.

A horse may overheat when worked hard or for long periods

	The sum is greater than 

120
	eg Temp 35 ̊C + RH 90% = 
125
or Temp 40 ̊C + RH 85% = 
125
	Sweat evaporation under humid conditions will be significantly reduced and heat overload is likely.

Limit exercise or postpone training until it is cooler (early morning or evening)


Heat Index - humans

Potentially dangerous air temperatures & humidities for humans engaging in prolonged vigorous exercise (p225 Better Coaching, Advanced Coaches’ Manual, F. Pyke)
	

	Air Temperature
	  21º
	  24º
	  27º
	   30º

	Relative Humidity (RH)
	+70%
	+60%
	+50%
	+40%

	Heat Index
	= 91
	= 84
	= 77
	= 70


	Celsius
	Notes
	Results of 
continuing activity

	27–32 °C
	Caution — fatigue is possible with prolonged exposure and activity
	Could result in heat cramps

	32–41 °C
	Extreme caution — heat cramps, and heat exhaustion are possible
	Could result in heat stroke

	41–54 °C
	Danger — heat cramps, and heat exhaustion are likely
	Probable heat stroke 

	over 54 °C
	Extreme danger – warning – heat stroke - a potentially lethal condition. Fluid levels in the body become so low that sweating stops and the body temperature rises. The brain and other vital organs such as the kidneys and heart begin to fail.
	Imminent heat stroke

	
	Note that humidity and exposure to full sunshine can increase Heat Index values significantly
	


Notes from a Workshop conducted by FEI Veterinary Delegate Dr Nigel Nichols 

Dr Nigel Nichols has enormous experience at the top level of international equestrian officiation. He officiated as an FEI Veterinary Delegate at the Olympics in Sydney, Athens, and Hong Kong. He spent an evening with WA Squad riders in 2008 where he discussed the importance of helping horses to stay cool when the Heat Index is high. 

From a Dressage perspective he made it clear that Dressage horses at the Olympic Games may need aggressive cooling, just as the horses coming off the Cross Country in the Eventing competition.  Where there is high humidity it is essential to cool the horse directly after competing to stop the horse’s temperature from rising rapidly on cessation of its performance. 

Horses’ temperatures rise rapidly if they are asked to work at a high level (Dr Nichols assured us FEI Dressage horses do work extremely hard in both the warm up and in their tests). The pivotal time is between 6-6.5 minutes of high level work, so Dressage horses and Event horses are vulnerable to rapid temperature rises after their strenuous work. 
Interestingly, this is not necessarily so for FEI showjumpers who do not have to work for such a sustained length of time, so are not normally at risk of temperature hikes after competing.  Dr Nichols suggested that where a horse is worked when the Heat Index is high, at least 4-5 people should be working on each individual horse to cool them quickly and effectively – two on each side applying iced water and scraping simultaneously, and one checking the horse’s temperature, until it returns to 38 °C.
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