
International Pig Topics  •  Volume 33 Number 210

Historically, simple salt-and-
sugar solutions were used to 
treat dehydration and 

reverse the effects of diarrhoea in 
animals. Although these veterinary 
solutions provided the right oral 
rehydration therapy, research 
showed they did little to directly 
help enterocyte function.  
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Micro-enteral nutrition, on the 
other hand, specifically targets the 
enterocyte cells lining the villi of 
the small intestine and, as a result, 
provides direct nutrient uptake to 
the bloodstream. 

What are enterocytes? 

Enterocytes are the epithelial cells 
that line the villi of the small intes-
tine.  

They are considered the entry 
points along the small intestine that 
readily absorb amino acids, simple 
sugars and fatty acids before they 
are transferred into the bloostream. 

They also depend on the concentra-
tion of sodium and potassium levels 
to enable nutrient absorption with 
nearly 150,000 Na pumps per ente-
rocyte carrying up to 4.5 billion 
sodium molecules per minute into 
each cell (Fig. 1). 

Tonisity decided to devise an 
approach of specifically feeding 
these enterocytes by providing an 
isotonic protein solution, Tonisity 
Px, containing the right balance of 
amino acids and sugar molecules. 

What sets Tonisity Px apart? 

Tonisity Px can be classified as a 
complementary feed that supplies 
all the necessary nutrients and pro-
tein required for optimum entero-
cyte functionality.  

Its isotonic component supports 
the metabolic functionality of the 
enterocyte cells and helps to feed 
the cells from within. 

By supporting these enterocytes, 
Tonisity Px gives pigs an advantage 
earlier in life and helps to improve 
piglet health and productivity lead-
ing to fewer deaths and removals. 

Although many strategies already 
exist in managing the health of 
young piglets, such as milk replac-
ers, electrolyte solutions and quick-
start drenches, none of these 

products directly target the entero-
cytes, which are ultimately respon-
sible for absorbing these nutrients. 

With Tonisity Px, a more targeted 
approach has been adopted in ben-
efiting the intestinal cells them-
selves. 

 Research and trial data across 
several European countries has 
shown that Tonisity Px use can have 
a positive impact on intestinal 
health which can lead to decreased 
pre-weaning mortality and 
improved post-weaning weights. 

How are nutrients absorbed? 

Research over the past year has 
specifically considered the impact 
of Tonisity Px on intestinal health 
with substantial evidence proving 
that it can lead to heightened villi 
during the first few weeks of a 
piglet’s life. Fig. 2 shows an 8% 
increase in villi height with an aver-
age villi height of 443um in the 
Tonisity Px group compared to 
409um in the control. 

Similarly, in the post-weaning 
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Fig. 1. Na+ and K+ pumps in the enterocytes for nutrient absorption.

Farm 
location

Weaning 
age 

(days)

Number of litters Piglets/litter on day 2 Piglets/litter at weaning (%) Mortality day 2 to weaning (%)

Control Tonisity 
Px

Control Tonisity 
Px

Difference 
(%)

Control Tonisity 
Px

Difference 
(%)

Control Tonisity 
Px

Difference 
(%)

France 25 31 16 14.23 15.56 9.4 12.29 13.94 13.4 13.61 10.44 -23.25

Croatia 26 18 18 12.02 12.03 0.08 10.94 11.44 4.57 9.22 5.07 -45.01

Italy 21 12 11 11.64 12.75 9.57 9.64 11 14.15 17.19 13.73 -20.14

Romania 26 40 39 13.35 13.44 0.64 12.53 12.82 2.36 6.18 4.58 -25.88

France 26 22 25 13.77 13.44 -2.42 11.91 11.84 -0.58 13.53 11.9 -12.02

Italy 20 40 40 11.75 12.15 3.4 11 11.5 4.55 6.38 5.35 -16.19

France 23 14 12 16.21 16.42 1.25 14.01 14.75 4.82 13.22 10.15 -23.18

Poland 27 38 38 16.26 15.42 -5.17 11.13 11.66 4.76 31.55 24.38 -22.71

Ukraine 28 20 21 17.1 17.3 1.17 14.54 14.8 1.79 14.97 14.45 -3.47

France 21 24 18 14.42 14 -2.89 12.67 13 3.07 12.14 6.75 -44.43

Average 25.2 – – 14.04 14.08 -0.37 12.01 12.49 3.94 13.78 10.81 -21.55

No. piglets 6987 3637 3350 3637 3350 – 3111 2972 – – – –

Table 1. Performance of pigs from day two up to weaning. All differences calculated as (Tonisity Px) - (Control).
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phase, the villi grew by nearly 16% in 
the Tonisity Px group compared to 
the control with an average villi 
height of 291um compared to 
249um in the control group (see  
Fig. 3).  

These significant developments in 
villi height and intestinal health, 
demonstrate that the application of 
Tonisity Px can be linked to height-
ened villi and as a result, improved 
nutrient absorption into the blood-
stream. 

Reduction in pre-weaning 
mortality 

The Tonisity team have also looked 
into the effect of Tonisity Px on 
reducing pre-weaning mortality in 
pigs. Over the past six months, the 
product has been tested across sev-
eral farms in six countries with a 
total of 497 litters and 6,987 piglets.  

In one field study, sows and their 
litters were allocated to either a 
Tonisity Px trial group or a control 
group.  

Litters in the Tonisity Px group 
received 500ml from days 2-8, 
whereas those in the control group 
received no Tonisity Px as part of 
their feed. 

On day 2 the number of piglets 
were recorded and again counted at 
weaning from day 20 to day 28. It 
was found that by using day 2 as a 
baseline, pre-weaning mortality was 
lower in the Tonisity Px group 
(10.81%) compared to the control 
group (13.78%).  

Overall, the mortality was 

reduced by an average of 21.55% in 
the Tonisity Px Group. Table 1  
shows the differences across the 
participating countries. 

Increased weight gain  

Tonisity Px was also tested on 382 
litters and 5,275 piglets with regards 
to its effect on weaning weight 
when given to piglets from day 2 to 
day 8 (Table 2). It was found that on 
day 2, average piglet weights were 
similar in the Tonisity Px group 
compared to the control group 
(1.36kg). However, at weaning (25.7 
days), piglet weights were higher in 
the Tonisity Px group (7.07kg) com-
pared to the control group (6.71kg). 
This was an increase of nearly 360g 
or 5.37% for the Tonisity Px group. 

Studies were also carried out on 
post-weaning weight across several 
European countries. In general, 
piglets in the Tonisity Px group 
received 500ml of the formula in an 
open pan once daily from days 2-8 
of life.  

Litters in the control group 
received no Tonisity Px. For 1-2 days 
before and after weaning, litters in 
the Tonisity Px group received 200g 
per piglet per day of a gruel 
obtained by mixing the Tonisity Px 
solution with feed. 

France 

Taking France as one country- 
specific example, the live weights of 
piglets were recorded across both 

the Tonisity Px group and the  
control group (see Table 3 for 
results). It was found that by day 21, 
there was a visible difference in pig 
weight between the Tonisity Px 
group (6.67) and control (5.90).  
This was due to the positive effect 
of Tonisity Px on weaning weights. 
By day 28 we see the biggest differ-
ence between the Tonisity Px group 
(7.39) and the control (6.46) with a 
14.4% difference.  

By day 49, although the difference 
between the two groups becomes 
narrower by 8.4%, the Tonisity Px 
group is still in the lead at 16.18 
compared to the control at 14.93. 

When observing the weekly feed 
intake across both groups from days 
21-49 (see Table 4), there is a greater 

intake of Tonisity Px feed from days 
21-49 compared to the control 
group. There is also an obvious 
increase in feed intake (+32.8%) dur-
ing the usually critical first week 
post weaning. 

These results prove the effective-
ness of Tonisity Px in the post-
weaning period with a steady 
increase in live weight by day 49 in 
the Tonisity Px group compared to 
the control group. 

With ongoing trials happening 
throughout various pig production 
farms in Europe, Tonisity Px is 
paving the way in piglet nutrition at 
a micro-enteral level. With growing 
recognition of the brand across the 
European market the future of this 
company is bright. n 
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Fig. 2. Intestinal villi in the pre-weaning phase. Fig. 3. Intestinal growth of villi in the post-weaning phase.

Farm 
location

Weaning 
age 

(days)

Number  
of litters

Piglets/litter 
on day 2

Average piglet weight 
on day 2

Piglets/litter 
at weaning (%)

Average piglet weight 
at weaning (kg)

Control Tonisity 
Px

Control Tonisity 
Px

Control Tonisity 
Px

Difference 
(%)

Control Tonisity 
Px

Control Tonisity 
Px

Difference

(g) (%)

Croatia 28 18 18 12.02 12.03 1.38 1.37 -0.13 10.94 11.44 7.26 7.09 -164 -226

Italy 21 12 11 11.64 12.75 1.42 1.40 -1.03 9.64 11.00 5.73 5.81 81 1.41

Romania 28 40 39 13.35 13.44 1.32 1.33 0.58 12.53 12.82 7.18 7.93 757 10.55

France 28 22 25 13.77 13.44 – – – 11.91 11.84 8.24 8.80 561 6.81

Italy 20 40 40 11.75 12.15 – – – 11.00 11.50 5.32 5.48 160 3.01

Poland 27 38 38 16.26 15.42 1.40 1.41 1.07 11.13 11.66 6.41 6.81 400 6.24

Ukraine 28 20 21 17.10 17.30 1.32 1.26 -4.55 14.54 14.80 7.55 7.56 10 0.13

Average 25.7 13.80 13.81 1.36 1.36 -0.37 11.73 12.17 6.71 7.07 360 5.37

No. piglets 5275 2623 2652 2623 2652 1850 1830 – 2229 2337 2229 2337 – –

Table 2. Performance of pigs from day two up to weaning. All differences calculated as (Tonisity Px) - (Control).

Table 3. Live weight (kg) of pigs post-weaning. 

Age (days) Tonisity Px Control Difference (%)

21 6.67 5.90 0.77 13.1

28 7.39 6.46 0.93 14.4

35 9.61 8.46 1.15 13.6

42 12.89 11.64 1.25 10.7

49 16.18 14.93 1.25 8.4

Period (days) Tonisity Px Control Difference (%)

21-28 0.89 0.67 0.22 32.8

28-35 2.53 2.24 0.29 12.9

35-42 4.05 3.90 0.15 3.8

42-49 5.31 5.27 0.04 0.8

Table 4. Weekly feed intake (kg) of pigs from days 21-49. 


