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E lectrolytes are substances which dis-
integrate into ions when dissolved in 
water or body liquids (plasma, sweat, 
intra- and extra-cellular liquids).  Ions 

can be positively charged- for example sodi-
um (Na+), potassium (K+), hydrogen (H+), 
calcium (Ca++) or magnesium (Mg++) -, 
and are called cations. Ions can be nega-
tively charged- for example chloride (Cl-), 
bicarbonate (HCO3-) or phosphate (PO4-) 
-, and are called anions. 

Ions are involved in complex mechanisms 
such as the transmission of nerve impuls-
es or muscular contractions.

These various ions play a major role in all 
living beings because their distribution and 
their maintained presence in physiological 
concentrations ensure the hydro-ion and 
acid-base balance of their body. Thus, under 
physiological conditions, they enable the 
regulation of cell hydration by osmotic ef-
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fect; they keep the intra-cellular pH up on a 
survival base; and they ensure a trouble-free 
functioning of all cells and metabolisms. 

The most important ions in those homeo-
static functions are definitely sodium and 
chloride, and also potassium. Furthermore, 
by manipulating the plasma concentra-
tions of these electrolytes, and consider-
ing the principle of electro-neutrality, an 
animal can modify its pH by the production 
of bicarbonate. An increase in the sodium/
chloride-ratio increases the plasma pH to a 
level which is higher (and more basic) and 
which (mainly by producing lactates) is po-
tentially more capable of neutralising the 
acidogenic effect resulting from the horse’s 
effort (Waller, 2007).

Besides their major role in keeping a hydro-
electric balance in the body, ions are also 
in charge of managing the variations in the 
trans-membrane potentials of the so-called 
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excitable cells (neurones and muscle cells). 
There they are involved in complex mecha-
nisms such as the transmission of the nerve 
infl ux or the muscular contraction (in a broad 
sense of the terms, i.e. not only the contrac-
tion of locomotive or respiratory muscles 
but also of the heart or of the muscles of the 
intestinal wall) via their movements in the 
cell membranes. 

Here, calcium and magnesium are in charge 
of a very important task. All these ion 
movements are thoroughly regulated in the 
cell via a highly complex vector system, but 
they are also controlled by a global regula-
tion system of their respective plasma con-
centration coming mainly from the kidney.

Frequent supplementation with electro-
lytes is necessary for the nutritional bal-
ance of a sport horse even if the horse’s 
feeding is deemed adequate.

Two main characteristics of horses must be 
considered in relation to electrolytes. On the 
one hand, their digestive tract may be used 
as a reservoir  to address the horses’ extra 
needs in cases of high mobilisation. On the 
other hand, horses’ sweat contains a higher 
concentration of electrolytes compared to 
other species (See above Table). Consider-
ing that horses may sweat up to 15 litres/
hour (Sosa Leon, 1998), it follows that race 
horses’ need of electrolytes is particularly 
high. 

Electrolytes sweat concentration (g/l)
sodium (Na) 3.1
Potassium (K) 1.6
chloride (cl) 5.3

INDIcAtIVE coNtENt oF tHE MAIN ElEctrolytEs
IN EQUINE sWEAt

Additionally extreme temperature and/or 
moisture conditions may increase this need. 
Furthermore, it is important to realise that 
horses’ basic feed – hay – is known to be 
rich in chloride and potassium but propor-
tionally poor in sodium. Frequent supple-
mentation is therefore required for the nu-
tritional balance of any sport animal, even 
under conditions of adequate feeding.

The importance of electrolytes for horses 
was observed in cases where elite endurance 
horses (160 km) who reached the fi nish line 
presented signs of hyponatremia, hypochlo-
remia, hypokaliemia and hypocalcaemia 
(Schott, 2006), though they had received a 
comprehensive supplementation during the 
competition. 
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Electrolyte losses and acid-base imbalances 
are also involved in the syndrome of exhaus-
tion observed with horses (Foreman, 1998), 
a syndrome mainly occurring in extended 
heavy-load disciplines such as endurance 
race, full competition and hunting.

This syndrome is characterised by hyper-
thermia. tachycardia (a too high heart rate), 
tachypnea (a too low heart rate), exhaustion, 
anorexia, refusal of effort, dehydration, 
weakness, stiffness, hypovolemic shock (a 
shock state causing a critical decrease in 
the volume of blood circulating, generally 
as a result of severe dehydration), myopa-
thy (degeneration of the locomotive mus-
cles), diaphragmatic fl utter (“hiccup” due 
to diaphragm contractions synchronic to the 
ones of the heart beats in cases of hypoc-
alcaemia), atrial fi brillation (abnormal heart 
rhythm), diarrhoea, colic or laminitis.

In severe cases, this can jeopardise the 
horse’s life so the effort must be stopped 
immediately and the horse treated by a vet-
erinary doctor.  

Giving the horses frequent physiological 
doses covering their daily needs seems to 
be preferable to occasional doses in high 
concentrations during competitions. 

While the usefulness of electrolytes for 
sport horses needs no further demonstra-
tion, one main question still remains about 

their mode and frequency of administration. 
On the one hand, it has been shown that a 
too high concentration of electrolytes can 
damage the stomach wall and cause ulcers. 
On the other hand, while such concentrated 
solutions enable water consumption and, 
thus, the potential recovery of a reasonable 
volume of circulating blood during inten-
sive efforts, there also is evidence that they 
cause signifi cant temporary modifi cations 
of the acid-base balance in the body as well 
as acidosis which has a negative effect on 
performances (Sampieri, 2006).

Finally, it seems logical that a horse’s di-
gestive tract can perfectly play its role as a 
reservoir only if the horse’s daily feeding is 
rich enough in these elements. For all those 
reasons, a frequent administration of ordi-
nary physiological quantities corresponding 
to the horse’s needs for its daily activities 
seems preferable to occasional concentrated 
administrations in competition times. 
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