
  

  

 

 
Welfare Issues of Treating Calves with Oral Electrolytes 

 

Goals   

Early rehydration 

Effective alkalinizing – correcting acid-base balance 

High palatability 

Early nutritional support - return to milk diets 

Fast rehydration: isotonic or hypertonic 

Identification of septicaemic calves, managing mortality 

 

Discussion: 

Withholding feed for 24 hours: 

Intubation for delivering fluids 

The Effect of an Active ingredient dependent on a palatable electrolyte for easy uptake: 

Palatability of an electrolyte: 

The Choice of Alkalinising Agent in the Electrolyte 

Isotonic versus Hypertonic 

Identification of Septicaemic Calves 

 

 

Withholding feed for 24 hours: 

Electrolytes with alkalinizing agents are used to rehydrate calves from scours and /or travel stress. 

Electrolytes do not necessarily return faecal consistency to normal immediately.  Return of faecal 

consistency can be delayed while healing is occurring without further electrolyte imbalances occurring. 

(Brooks et al, 1996).  Continued diarrhoea may indicate the requirement for an extension of electrolyte 

administration when used in conjunction of milk feed even when these are supplied separately (Naylor 

1990). Nutritional approaches to supporting calves when being treated with electrolytes have been 

studied and can be summarised as being one of 3 types (Naylor, 1999) 

a) gut rest without additional nutrition for up to 3 – 5 days for a good condition calf 

b) early addition of milk * (whole milk or milk replacers) from 1 – 2 days with care being required 

on how this re-introduction of milk is managed. 
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c) high energy electrolytes  

Common in all these studies is excess weight loss especially when nutritional support is not provided. 

Withholding milk for 24 – 36 hours aids the voluntary uptake of electrolytes in a scouring calf (Heath et 

al, 1989); milk having an inhibitory effect on voluntary uptake of fluid electrolyte. The rate of stomach 

emptying with isotonic electrolytes is faster than that of a voluntary intake of milk. So faster emptying 

of the stomach will enable further intake of more isotonic electrolyte (Sen et al 2006). 

 

 

 

Intubation for delivering fluids 

This suggests that the intubation of milk is contra-indicated in calves not voluntarily drinking milk. 

Calves will voluntarily drink electrolytes (and water) before the recovery of a milk appetite when it has 

been inhibited by pain associated distal small intestinal infection (cryptosporidial) (Ref     ). Intubation 

with milk will reduce their chances of maintaining hydration. It is contra-indicated to administer milk by 

intubation to calves. Calves receiving milk by intubation are inhibited from re-starting voluntary milk 

intakes (Naylor 1990) The trials described by Garthwaite to demonstrate that calves do not have to 

suffer weight loss by force feeding milk described calves that never recovered their voluntary appetite 

until up to 10 days later than their non-force fed peers (Garthwaite et al    ). and risk milk curd being 

built up in the abomasums to cause extended indigestion (ref     ). 

The force feeding of animals without medical indication is prohibited by law in Germany on animal 

welfare grounds. (Lorenz 2006 quoting Erhard 2006). 

Intubation for delivery of Colostrum may be a special area of concern: 

Intubation for the delivery of colostrum volumes requires to be done sensitively and with gentleness if 

it is not to be traumatic to the calf. Recommended management practices are 2 litres as soon after 

birth as possible (within 3 hours), and for a total of 4 litres within 6- 8 hours after birth., this volume to 

be given by nipple or bucket. This practice can give the minimum of 10 g/L of serum IgG the minimal 

desired level of immune transfer. 

Products now aim to maintain or support the early re-introduction of voluntary milk intake as the ideal 

nutritional support so as to not set back weight recovery after the rehydration.  

  

The Effect of an Active ingredient dependent on a palatable electrolyte for easy uptake: 

Kryptade contains beta-cyclodextrin an active ingredient inactivating cryptosporidial oocysts, and 

therefore having a highly palatable electrolyte becomes to be an important factor for a practical 

solution to use as an electrolyte. It is important that there is continuity of contact of beta-cyclodextrin 

with the ingested and developing oocysts in the gut in the first 24 -36 hours So maintaining the 

appetite for electrolyte also ensures that the calf exhibits its health status by its willingness to drink. 

Once its milk appetite has been shown that it is recovering and returning, milk can be slowly 

introduced i.e. at a lower volume in spite of appetite possibly being very strong. The basis for this 

recommendation of care in re-introduction of milk  is the observed loss of appetite from high milk 

volumes, and/ or the relatively high risk of reversion to scouring. This scouring may be the result of 



excess milk over and beyond the ability of the recovering intestinal lining to cope. It has been shown 

(Castro-Hermida et al, 200   ) than higher frequency dosing over 3 days is essential if oocyst output is 

to be managed, and diarrhoea is to be prevented. Hence the recommendation to treat twice in the first  

6 – 8 hours, and to then maintain at least once daily KRYPTADE treatment at 24 hour intervals from 

the first treatment. This does not prevent the addition of milk to the diet, but milk is managed to ensure 

an appetite is not lost, and that diarrhoea does not recur. This is also important as some calves losing 

appetite in the first 24 – 36 hours are possibly calves with septicaemic conditions and this absence of 

recovery of appetite (for milk) may be one of the few signs that a farmer has that can identify these 

calves. Feed refusal is often a first and important sign of illness (Bracke et al, 2008). Overfeeding with 

milk could mislead the farmer to believing the loss of appetite is not a septicaemic condition, thinking 

overfeeding explains the loss of appetite. 

 

Palatability of an electrolyte: 

This under-researched topic may be more important than the amount of published literature would 

suggest. 

Calves (and also other species such as man) affected with cryptosporidiosis are frequently noted to 

have loss of appetite. And rehydration efforts require to be gentle and patient. Swiss work shows 50% 

of calves with clinical scours associated with cryptosporidial infections  have a loss of appetite (Lanz 

Uhde et al 2008).  An appropriately formulated electrolyte will encourage the intake of fluids by mouth 

when these are optimally formulated.  

Calves have a natural tendency for sweetness, and glucose has traditionally been used for this reason 

and also because it aids the active uptake of the sodium and the secondary passive uptake of fluid 

volume from the electrolyte. The optimal sweetness of the concentration of glucose is that found in the 

traditional electrolyte I.e. 40 gm per 2 litres. In unpublished development trials and field testing reports 

of the addition of seaweed shoed calves affected by cryptosporidial scours also found it provided 

additional flavour to make self drinking of the KRYPTADE easier. Bitterness and acidity from acetate 

and citrate can be avoided with the use of bicarbonate in the alkalinising solution.  And this can be 

adjusted to a neutral pH with buffering components. 

 

 

The Choice of Alkalinising Agent in the Electrolyte 

Naylor (1999) reviews the various approaches, with emphasis noted on the importance of managing 

early re-introduction of milk when supplementing bicarbonate-based electrolytes and their potential 

effect on failure to induce milk clotting in the abomasum. 

A separate and important welfare issue is to ensure that electrolytes offered to calves are palatable 

and easily acceptable to calves ie practicable to administer with low labour inputs those including the 

forced intubation for calves not drinking milk. 

It is notable that data presented by Naylor et al (1990 p 757) shows that there is more intubation of a 

solution which is based on acetate than bicarbonate.  This could impact on practical aspects of 



ensuring maximum voluntary uptake by as many calves as possible without the need for forced 

intubation, or alternatively leading to failure to rehydrate effectively.  

Compared with the acetate formulation, intubation with a bicarbonate formulation was required 30% v 

40% for day 1 – 4 (*Not significantly different), but 5% versus 19% for day 5 – 8 post infection. 

The conclusion could be that calves found bicarbonate less stressful and regained their appetite, with  

an easier recovery for them and the farmer. 

 

Isotonic versus Hypertonic 

Published trials in veterinary literature, justify hypertonic solutions are based on artificially induced 

scours and not villus damaged infection based scouring calves) as occurs with Crypto and rotavirus 

infections.  

In fact there is clear obfuscation - The data quoted is not relevant to the claims made. But in spite of 

that, claims justifying hypertonic are still made – as quoted:  

“Hyperosmolar and isotonic oral electrolyte solutions were shown to have similar beneficial 

effects on hydration, thus alleviating worries about the effects of hypertonicity on gut 

absorption “ -  quoting Levy et al 1990. NB:  Using artificially induced scours 

My highlights – it fails to alleviate my concerns. 

 

Immature cells from the crypt (the base of the villi) migrating up the (damaged) villus, have to cover tip 

of the villus. These cells are easily injured with hypertonic fluids as referenced below by  

 

                

 

 

 

 

 

 

           Ref: 

                          Effect of various formulations of supportive nutrients on cell cultures 

 

WHO use hypotonic solutions for infants (with infections) with diarrhoea because they have less 

complications requiring intravenous hospitalisation/therapies. Children suffer less from vomiting with 

hypotonic solutions. In other words hypertonic , have been shown to create more problems for 

children.  These children have infectious diseases with intestinal damage. It’s not surprising that 

hypertonic solutions can not be assumed to be less than harmless to calves.  

PVD trials (unpublished data) demonstrated that calves had delayed recovery if BCD was added to a  

hypertonic commercial electrolyte when compared with an isotonic electrolyte (Kryptade). This 

delayed appetite recovery by 24 hours. It is proposed that this is due to exposure of the immature cells 

Cell cultures  (contain immature cells) in a solution 

Hypotonic  (+ nutrients)       Multiply and survive 

Isotonic (+ nutrients)       Survive but no growth 

Hypertonic (+ nutrients)       Death  within 1  - 2 hours 

              Milk         Death within 24 hours 



on the recovering villi being injured by the high  tonicity (the damage described with the cell cultures) 

and initiating further inflammatory changes.   

For fast effective hydration, bicarbonate iso-molar solutions are emptied from the abomasum within 2 

hours of drinking. Hyperosmolar solutions have delayed emptying over 6  hours. Slowing rehydration, 

and potentially interfering adversely with  the normal pH fluctuations  of abomasal pH. pH fluctuations 

back to acidity protectsn the intestinal environment from pathogens such as salmonella (which thrives 

in the  higher pH conditions (Marsall T. 2005). 

I have failed to find trials which show that calves with infectious scours have been used in trials 

supporting hypertonic over isotonic solutions where similar formulations other than tonicity have been 

used. 

 

 

Identification of Septicaemic Calves 

Septicaemia accounts for high mortality, and often can only be diagnosed on post mortem. Any 

unwarranted death is an animal welfare issue, and efforts can be made to reduce the severity of this 

problem. It may warrant the use of antibiotics without clear evidence of which infection is present or 

which antibiotic is best indicated for the infection. With a high mortality rate in a calf shed (such as 20-

30%) and the unreliability of identifying of the infected calf this may warrant considering calf group 

treatments. 

The development of septicaemia occurs from invasive bacterial infection. In the diarrhoeic calf one 

study (Lofstedt et al 1999) compares the reliability of using clinical features with laboratory measures. 

Both methods for detection do not reliably predict the occurrence of septicaemia; both being relatively 

unsensitive (40%  and 39% respectively if a 50% probability is used). The clinical signs which are the 

most useful for detecting septicaemia are the presence of a focal infection (e.g. navel infection), 

recumbency, and an absence of a suckling reflex. These signs are more likely to be useful for calves 

less than 5 days of age, in detecting septicaemia. 

What other tools are there that may be used from a clinical and subjective perspective, include a 

sudden change in uptake of fluids-drinking at mealtime, isolation of a calf from its peers, and sitting 

down and being less willing to rise. All of these though are variations of the signs described by 

Lofstedt’s work relying on husbandry and observation. 
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