
Technical Bulletin

Treatment of Neonatal Diarrhoea With 
Oral Electrolyte Solutions

Background
Neonatal diarrhoea may be due to primary infectious causes or nutritional upset caused by changes to the quality 
or quantity of milk fed. Even nutritional diarrhoea will often progress to a secondary bacterial or viral infection if 
not treated promptly and effectively, particularly where other stressors are present. 

In acute diarrhoea whole-body 
losses of extracellular and plasma 
water, sodium, potassium, chloride 
and bicarbonate ions occur, reducing 
cellular function and debilitating  

the animal. The loss of bicarbonate 
and an accumulation of lactic acid 
leads to a metabolic acidosis, and 
the animal falls into a negative 
energy balance. 

Untreated, these imbalances 
may lead to severe dehydration 
and eventually death.

Principles of treatment
Whether the cause of the diarrhoea is nutritional or infectious the treatment is the same i.e. to replace the lost fluids 
and assist with maintaining the energy of the calf. This is best done by giving oral electrolytes during the period of 
diarrhoea and the recovery period. Where dehydration is severe (>8%), intravenous fluid therapy may also be useful.

Oral electrolytes by themselves are 
lower in energy than milk, so milk 
feeding during the scouring period 
should be continued as much as 
possible. Research shows that calves 
recover faster and maintain growth  
if they remain on a partial milk  
ration while they are being treated 
with electrolyte therapy.1,2 

The treatment protocols on the  
right (courtesy of Bas Schouten)  
are recommended. Ad lib 
electrolytes can be offered 
immediately after milk feeding 
without affecting milk clotting,  
where label claims allow  
(e.g. Revive™ and Diarrest™).

% Dehydration Eyeball Sunkeness Skin Tent time 
(seconds)

Mucous  
Membranes

0-4 None/slight 1-4 Moist

5-8 Slight separation  
between eyeball and orbit 5-10 Tacky

9-10 Up to 0.5 cm  
between eyeball and orbit 11-15 Tacky

11+ 0.5-1.0 cm gap  
between eyeball and orbit >15 Dry
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ALL NIGHT
electrolytes - AD LIB

4:00 PM
MILK - 2 litres

MIDDAY
electrolytes - 2 litres

8:00 AM
MILK – 2 litres

ALL NIGHT
electrolytes - AD LIB

4:00 PM
electrolytes - 2 litres

MIDDAY
MILK -  2 litres

8:00 AM
electrolytes - 2 litres

Electrolyte therapy for Scours: MODERATE. Total of 6-10 litres of fluids per day.

Electrolyte therapy for Scours: SEVERE. Total of 6-10 litres of fluids per day.



Oral electrolyte therapy composition
The essential components of oral electrolyte therapies are sodium (Na+), potassium (K+), chloride (Cl–), an alkalinising 
agent and an energy source. While all electrolyte replacement therapies will contain these, there is considerable variation in 
the form, ratio and quantities in a standard calf dose. This can obviously affect the response to treatment, with inadequate 
electrolyte replacement resulting in slower water redistribution, and insufficient energy increasing weight losses.

The importance of the energy source 
should not be underestimated.  
As glucose is transported together 
with Na+ across intestinal lumen, 
an adequate energy source will 
also improve rehydration. Multiple 
carbohydrate sources including more 
complex forms (e.g. lactose and rice 
flour rather than glucose alone) may 
improve digestibility and availability 
of energy.

Bicarbonate is a common alkalinising 
agent, but alternative bicarbonate 
precursors such as citrates, acetates 
and propionate can also act as 
energy sources, improve Na+ and 
water transport and will not affect 
milk clotting. 

The ratio of Na+ and K+ to Cl–, known 
as the strong ion difference (SID) also 
influences alkalinisation.

Finally, the osmolarity of the  
mixed solution is very important,  
as electrolytes should follow an 
osmotic gradient into circulation. 
Solutions with too high an 
osmolarity will actually draw 
fluid into the intestinal lumen, 
potentially worsening diarrhoea 
and dehydration. This can also 
occur where insufficient water is 
used to mix electrolyte solutions, 
which highlights the importance of 
following label instructions. 

SErum SoDIUM Changes

INDUCED Diarrhoea in calves
Weight Changes Control Revive™ Diarrest™

7 days from start of treatment +2.7% +4.4% +5.2%
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Study One: Induced  
Diarrhoea in Calves.3

This was a project run for Virbac 
NZ at Animal Health Services 
Centre (AHSC), Massey. Calves had 
diarrhoea due to infection with  
E. coli K99 plus rotavirus. 

A range of biochemical parameters 
were measured, including plasma 
volume, ECF, Na+, blood glucose, 
HCO3. Compared to a control 
electrolyte product Revive™ and 
Diarrest™ provided:

1. Earlier, more sustained correction 
of hypoglycaemia.

2. Better serum sodium recovery.

3. Superior restoration of ECF.

4. Rapid correction of acidosis.

5. Best weight maintenance/gain.

Supporting trial work
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Market comparison4

A recent independent comparison of calf oral electrolyte solutions commercially available in New Zealand  
(Kristina Mueller, IVABS, Massey University), showed that Revive™ and Diarrest™:

• Had the highest energy content of all assessed products.

• Contained the highest Na+, K+ and Cl– levels.

• Had the highest SID.

• Were the only two products within the recommended range for alkalinising agents.

For more information on Revive™ and Diarrest™ ask your Virbac Area Sales Manager

Breath hydrogen was used in this 
study as a measure of the digestibility 
of carbohydrates – higher levels 
indicate poorer digestion and thus 
lower energy utilisation. 

These results demonstrate that the 
ratio of the disaccharide lactose and 
monosaccharide glucose is optimal in 
Revive™ and Diarrest™ for complete 
utilisation of the sugar content and 
is superior to a monosaccharide only 
ORT. Even a relatively small increase 
in the amount of lactose markedly 
increases breath hydrogen indicating 
incomplete carbohydrate digestion.

breath hydrogen 0f calves following oral sugars

15

20

10

5

0

-5

-10

V
ar

ia
ti
on

 f
ro

m
 T

=
0 

(p
pm

)

1 2 3
HOURS FOLLOWING TREATMENT
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40g Glucose and 50g Lactose1.25g Lactose/kg bwt
40g Glucose and 70g Lactose60g Glucose

Study Two: Assessing sugars for digestibility in calves Studies at AHSC,  
Massey comparing monosaccharide, disaccharide & combinations.3

Conclusion
Oral electrolyte solutions are the treatment of  
choice for rehydration of neonates with diarrhoea.  
It is important that products contain sufficient 
energy, electrolytes and alkalinising agents to be 
fully effective. Revive™ and Diarrest™ have been 
developed to provide these requirements to the 
highest possible standard and have been proven 
through local research and field experience. 



Revive™
Revive™ is used as a supportive treatment of mild to serious scours in 
calves, lambs and foals. Revive™ provides energy for maintenance and 
replaces electrolytes, to reverse dehydration and treat acidosis.

• Patented ratio of dextrose and lactose, providing superior energy sources.
• Bicarbonate sources to correct acidosis.
• Excellent K+ and Na+ ratio to rapidly replace fluids and correct  

electrolyte imbalances.
• Can be mixed with milk or water.
• Made in NZ.

Diarrest™
Diarrest™ is used as a supportive treatment of severe scours in calves, 
lambs and foals, especially where pronounced dehydration exists. 
Diarrest™ provides energy for maintenance and replaces electrolytes,  
to reverse dehydration and treat acidosis. All the benefits of Revive™  
with the addition of:

• Rice flour and pregel starch to provide full daily energy requirements 
(the only scour product to do so).

• Pregel starch also slows intestinal passage and absorbs bacterial toxins.
• Quicker recovery time, allowing calves to return to a milk-based diet, faster.

Note: To avoid further energy loss and the possibility of shock, always make up Revive™ and Diarrest™ 
in warm water at blood temperature (40°C).

ACVM Nos. A7259 and A7413.
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