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Effect of Tonisity Px™ Administration to Sows and Their Piglets (TON-17-003) 
 

Introduction 

Tonisity Px™ (Px) is a highly palatable isotonic protein solution that provides microenteral nutrition to 
the intestinal cells. Px is normally given as a 3% solution to neonatal and weaning-age pigs, but 
anecdotal reports have suggested that Px given as a top-dressing on sow feed could be helpful in 
increasing sow feed intake and associated productivity parameters in both sows and piglets. The 
objective of this study was to test this hypothesis and explore possible mechanisms of action. 
 
Materials and Methods 

 
Setting 

The study was conducted in a sow farm located in Spain, during July and August 2017.  The farm had 
experienced a PRRS outbreak in the previous month and had chronic issues with neonatal rotavirus 
diarrhea. The average daily temperature in the area during this period was 30°C (86°F), with 
maximum temperatures reaching 35° C (95°F). The farrowing rooms were not air-conditioned. The 
historic average of live-born pigs was 14.7 pigs/litter, but in the month previous to this study the 
average live-born was only 12 pigs/litter due to the PRRS outbreak. The average number of live-born 
pigs was 11.7 pigs/litter in this study. 
 
Treatments 

103 sows (Tai Zumu x Landrace x Large White) and their litters (1208 piglets) were enrolled in the 
study and randomized based on parity to one of three groups, which were Control (C), a low-dose 
group in which sows received 120 mL of Px (P120) or a high-dose group in which sows received 500 
mL of Px (P500). Sows receiving Px were given either 120 mL or 500 mL of 3% Px solution once daily 
from the time the sows entered the farrowing room ( ~ 7 days pre-farrowing) and once daily for 7 days 
pre-weaning. Sows were fed by hand ad lib three times daily, and were given the Px solution as top-
dressing on their second feeding on treatment days (Figure 1). 

 
All litters in all 3 treatment groups were given 500 mL of Px/litter/day in an open pan, once daily from 
day 2-8 of age. All sows and piglets had access to an automatic drinker. Creep feed was offered to all 
litters beginning at 10 days of age.  
 
Figure 1. Treatment Schedule 
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The usual farm treatment for neonatal diarrhea consisted of a combination injection of amoxicillin and 
gentamicin. Any treatments were administered by barn staff according to standard operating protocols 
and were not controlled by the study protocol. 
 
Data Collection 

At entry to the farrowing house, individual sow weight and back fat was measured. Each sow’s feed 
intake was measured daily, and samples of feed were taken daily to allow calculation of dry matter 
intake throughout lactation. Sow weight and back fat was measured again on the day of weaning.  
 
Within 24 h of birth, piglets were individually ear-tagged and weighed. Blood samples for serum 
immunoglobulin assay were taken from 20 piglets from primiparous sows in each treatment group at 
24 h of age. Piglets were again weighed at 6 days before weaning, and at weaning (~ 21 days of age). 
Average daily gain (ADG) at weaning was calculated based on actual days of age. Piglet mortalities 
(with probable cause of death and corpse weight) were recorded daily. Fecal scores per litter and 
individual antibiotic injections given to either sows or piglets were recorded daily.  
 
Statistical Analysis 

Statistical analysis of sow-related variables including body weight and back fat was performed using a 
generalized linear model with the sow as the experimental unit, using parity class (primiparous, 
multiparous) and treatment group as co-factors. Statistical analysis for piglet body weight, ADG, creep 
feed intake, fecal score, immunoglobulin levels and survival rate was performed using a mixed model 
with the sow (litter) as the experimental unit and including sow parity class as a co-factor.  The number 
of piglets receiving one or more antibiotic injections (Amoxicillin and Gentamicin) per treatment (C, 
P120 and P500) and parity class were tabulated in contingency tables and the probabilities were 
calculated using Fisher’s exact test. Odds ratios were also calculated for antibiotic usage in piglets 
using a chi-square test. All statistical analysis was performed using SAS software (version 9.4). 
Significant differences and tendencies were declared at P < 0.05 and P < 0.10, respectively. 

 
Results 

 
Antibiotic usage 

Results of the study showed statistically significant (P < .01) differences in the number and percentage 
of pigs in each group that were given antibiotic injections. Both treatment groups had significantly 
fewer treated pigs compared to the control groups (see Figure 2). The difference in antibiotic 
requirements between the control group (38.8% of those piglets) and the P120 group (24.4% of those 
piglets) represents a 37.1% reduction in antibiotic usage. The difference in antibiotic requirements 
between the control group (38.8% of those piglets) and the P500 group (14.5% of those piglets) 
represents a 63% reduction in antibiotic usage. 
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Figure 2. Reduction in Antibiotic Usage in Piglets 

 

 
a,b Significantly different at P < 0.01 

 
 
Odds ratios were also calculated for the likelihood of antibiotic injections in each treatment group. 
Piglets in the control group were 3.75 times more likely to receive an antibiotic injection compared to 
piglets in the P500 group. Similarly, piglets in the control group were 1.97 times more likely to receive 
antibiotic injections than piglets in the P120 group. Finally, piglets in the P120 group were 1.91 times 
more likely to receive antibiotic injections than piglets in the P500 group. All of these odds ratio 
differences were statistically significant at P < .01. See Table 1. 
 
Table 1. Odds Ratio of Antibiotic Treatment in Piglets 

 
Treatments Odds Ratio 95% CI P value 

C vs P500 3.75 2.653 - 5.291 < 0.01 

C vs P120 1.97 1.455 - 2.654 < 0.01 

P120 vs P500 1.91 1.326 - 2.739 < 0.01 

 
 
 
Piglet Weight Gain 

There was no significant difference in piglet birth weight between the groups. However, at weaning, 
piglets in the P500 group weighed 400 g (0.88 lb) more than piglets in the C group (P < .05). Piglets in 
the P120 group weighed 200 g (0.44 lb) more than piglets in the C group (P = .31). See Table 2. This 
was in spite of no significant difference in creep feed intake between groups. 
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Table 2. Piglet Weight Gain with Sow Treatment 

  C P120 P500 

Birth Wt (kg) 1.4 ± 0.04 1.4 ± 0.04 1.4 ± 0.04 

Weaning Wt (kg) 4.4 ± 0.15 a 4.6 ± 0.15 a b 4.8 ± 0.15  b 

ADG birth to weaning 
(g/day) 

150 ± 7 a 160 ± 7 a b 170 ± 7  b 

ADG from day 14-
21(g/day) 

190 ± 11 a 210 ± 11 ab 220 ± 11 b 

Average daily creep feed 
intake (g, as fed basis, 
corrected for mortality) 

5.5 ± 0.45 6 ± 0.44 5.6 ± 0.46 

a b Different superscripts within rows denote significant differences between treatment groups (P < .05) 

 
 
Other Piglet Parameters 

No significant differences were detected in survival rate or average fecal score between treatment 
groups. Serum immunoglobulin levels had a wide degree of overlap (Figure 3) that precluded 
statistical significance ( P = 0.46), however, the numerical differences in immunoglobulin levels had an 
inverse correlation with antibiotic usage in the piglets. 
 
Figure 3. Serum Immunoglobulin Levels in Piglets 

 

 
 
Sow Parameters 

The average lactation period was not significantly different between sows in the treatment groups, 
ranging from 20.0 to 21.1 days. There were no significant differences between treatment groups in 
sow weight loss during lactation, dry matter intake or back fat loss. 
 
Conclusions and Discussion 

Supplementing sow feed with 3% Px solution in the pre-farrowing and pre-weaning stages reduced 
antibiotic usage in piglets by a range of 37- 62%. Similarly, weaning weights were increased by 200 - 
400 g (0.44 - 0.88 lb) which is a marked increase in productivity. Both effects followed a dose-
response curve, where weaning weight and antibiotic usage showed a larger effect in sows receiving 
500 mL Px compared to sows receiving 120 mL Px, and in turn, compared to control sows. 
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This study was conducted under challenging environmental and health conditions which are 
encountered in many production operations. The piglet productivity gains and reduction in antibiotic 
usage were both statistically and practically significant. The economic and veterinary benefits of this 
reduction in antibiotic usage are highly relevant to todays’ challenges in swine production. 
 
Further studies to determine the optimum dose and timing of Px supplementation for sows and to 
further explore the possible mechanisms of action are being conducted.   
 

 


