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Abstract: The demand for animal protein is a fact of relevance for the 

production systems, especially pork, the most consumed animal protein 

source in the world. In this sense to ensure the efficient production during 

the pigs raising the use of Prophylactic Antibiotics (PA) is a common 

practice, but there is a great potential for the occurrence of resistance to 

antibiotics. However, the use of PA may not be necessary for certain groups 

of pigs for example with high sanitary status within the production system. 

The study lasted for 76 days. Seventy-two barrows at 63 days of age with 

initial weight of 26.11±3.55 kg were used. Two treatments were performed, 

without the use of prophylactic antibiotics or with the use for five days, 

being given at 63 days of age with Doxycycline and at 105 days of age with 

Tiamulin. PA use worsened ADG (p = 0.035) by 5.0% and body weight by 

3.0% (p = 0.039) of pigs at 105 days of age when compared to pigs that did 

not receive Doxycycline. After the second use of PA the pigs at 117 days of 

age which received Tiamulin presented better ADG of 7.0% (p = 0.035) 

and a greater body weight of 1.2% (p = 0.038) compared to control group. 

The animals of the control group presented 6.0% greater loin depth (p = 

0.023) than the animals that received the PA, however pigs of the PA group 

presented greater hot carcass weight of 0.6% (p = 0.005) and greater 

carcass compactness of 2.4% (p = 0.004) compared to the control group. 

The use of PA should be studied with caution and in a holistic way, 

considering the sanitary characteristics of management to verify if its use is 

really justified, as observed in the present study if used in inopportune 

moments its use can impair the performance of the pigs. 
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Introduction 

The global population is projected to reach 9.8 

billion by 2050 (UN, 2017). This will increase 

demand for high-quality animal protein and will 

require the development of strategies to optimize pig 

production and maintain animal health. 

Pig farms have undergone several changes and 

advances in the way of production, to reach current 

levels in terms of productive performance, these 

advances were mainly in sanitation, management, 

genetics and nutrition (Gavioli, 2012). The high 

demand of animals for the market tends to force 

producers to increase the population density of the 

animals, consequently there is an increase in the 

health challenge as well as in the number of infectious 

diseases that cause problems in the productive 

performance of the pigs. Factors such as various 

management technologies and sanitary control tend to 

improve productive efficiency. 
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Antibiotics are non-nutritional additives, which 

means that they do not provide additional feed to the 

pigs and their absence will not result in nutritional 

deficiency (Jacela et al., 2010). They are included in 

the diet only for therapeutic action or for their ability to 

promote growth of the pigs. The use of antibiotics in 

prophylactic form aims to improve the performance and 

health status of pigs. Programs that include 

polymyxins, tetracyclines and macrolides are widely 

used. However, according to experts, the overall use of 

antibiotics by animals is double that of humans 

(Aarestrup, 2012). In 2010, global consumption of 

antibiotics for production animals was estimated at 63,151 

(±1,560) tonnes and projected to increase 67% by 2030, 

reaching 105,596 (±3,605) tonnes (Van Boeckel et al., 

2015). According to the same authors, the specie that 

has the highest consumption of antibiotics is swine, 

being 16% higher than that of poultry and 282% 

higher than that of cattle. 

Unfortunately, despite the great benefits of 

antibiotics, there is potential for the emergence of 

antimicrobial resistance in human pathogenic bacteria 

(Aarestrup et al., 2008), compromising the therapeutic 

efficacy of antibiotics in veterinary and human 

medicine. Antibiotic resistance causes more than 

25,000 deaths annually in the European Union and 

costs approximately 1.5 billion euros. In 2014 it was 

identified as a major threat to global health and in 

September 2016 United Nations unanimously declared 

resistance as one of the world's major health threats 

(Gonzalez-Zorn and Ortega, 2017). 

Therefore, the objective of this study was to evaluate 

the real need the use of prophylactic antibiotic programs 

on performance improvement and carcass characteristics 

of pigs of high sanitary status. 

Material and Methods 

Animal procedures were consistent with the Guide 

for the Care and Use of Animals in Agricultural 

Research and Teaching (FASS, 2010). 

Animals and Facilities 

The trial was conducted at the Experimental Center 

of Swine (CES) Department of Animal Science of the 

Federal University of Lavras, in Lavras (MG), from 

November 5, 2014 to January 20, 2015. 

The seventy-two heaviest pigs from a group 

containing 210 barrows from a commercial line of high 

genetic potential at 63 days of age were selected. These 

pigs had a mean initial weight of 26.11±3.55 kg, being 

considered high sanitary animals for their better 

performance. 

The pigs were housed in the growing-finishing barn, 

composed of 24 pens, with dimensions of 1.70×1.80 m, 

with semiautomatic feeder and nipple drinker, where 

they remained for 76 days. The temperature was 

measured using a thermo-hygrometer and the mean 

recorded was 25.4±6°C. 

Experimental Design 

The trial was carried out in a randomized complete 

block design, with initial weight being used as a block 

factor, with two treatments (Control - No use of 

prophylactic antibiotics; PA - Use of prophylactic 

antibiotics) with 12 replicates for performance 

(represented by the pen consisting of three animals). For 

carcass traits, a randomized complete block design was 

used, where the initial weight was used as a block factor, 

the experimental plot was represented by each animal, 

totaling 36 replicates per treatment. 

The experimental diet (Table 1) was formulated 

based on corn and soybean meal, following the 

recommendations described in the Brazilian tables for 

poultry and swine (Rostagno et al., 2011). 

The experiment lasted for 76 days and the animals 

were fed ad libitum during the whole period. The 

prophylactic antibiotic treatment was divided into two 

different phases of the experiment. The first treatment 

was performed at the beginning of the growth phase with 

the antibiotic Doxycycline at a dosage of 10 mg/kg body 

weight per day for five days. The second treatment was 

at the beginning of the finishing phase with the antibiotic 

Tiamulin at a dosage of 8.8 mg/kg body weight per day 

for five days. Antibiotics were included in the diets in 

substitution of the inert Kaolin. 

Performance Variables 

The pigs were weighed at the beginning of the 

experiment, at the end of the growth phase 1 (105 

days of age), at the end of the growth phase 2 (117 

days of age) and at the end of the finishing phase (139 

days of age), for determination of the Average Daily 

weight Gain (ADG). The feeds provided and the 

wastage were weighed for the determination of 

Average Daily Feed Intake consumption (ADFI). Feed 

Conversion Rate (FCR) was obtained through the 

relationship between ADFI and ADG. 

Carcass Variables 

At the end of the growth phase 2 and at the end of the 

finishing phase, the measurements of Backfat Thickness 

(BT), Loin Depth (LD) and Loin Eye Area (LEA) were 

evaluated by ultrasound ALOKA model SSD-500 and a 

3.5MHz linear transducer model UST 5011. 

Measurements were performed at 6.5 cm from the 

dorsal-lumbar line and 6.5 cm from the last rib in the 

cranial direction, at point P2. At the end of the trial the 

pigs were sent to slaughter, in a slaughtehouser certified 

by the Federal Inspection System of Brazil. 
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Table 1: Composição das rações formuladas para suínos em crescimento e terminação segundo as recomendações de Rostagno 

(2011) 

Ingredients Grower 1 Grower 2 Finisher 

Maize 71.000 75.661 76.223 

Soybean meal 24.830 20.937 19.889 

Soybean oil 0.909 0.513 0.926 

Dicalcium phosphate 1.156 0.857 0.765 

Limestone 0.693 0.596 0.563 

Salt 0.405 0.380 0.355 

Vitamin premixa,b 0.250 0.250 0.250 

Mineral premixc 0.300 0.300 0.300 

DL-Methionine 99 0.054 0.024 0.090 

L-Lysine 54.6 0.309 0.194 0.472 

L-Threonine 98 0.034 0.014 0.099 

Kaolin 0.060 0.270 0.020 

Ractopamined 0.000 0.000 0.050 

Total 100.000 100.000 100.000 

Calculated composition 

Metabolizable energy (kcal/kg) 3230.000 3230.000 3250.000 

Crude protein (%) 16.820 15.430 15.000 

Digestible Lysine (%) 0.927 0.823 0.900 

Digestible Methionine(%) 0.292 0.247 0.306 

Digestible Methionine+ Cystine (%) 0.547 0.486 0.458 

Threoninedigestible (%) 0.603 0.535 0.603 

Calcium (%) 0.630 0.512 0.474 

Available phosphorus (%) 0.311 0.250 0.231 

Sodium (%) 0.180 0.170 0.160 
aVitamin premix (Grower 1 and 2) containing per of product: Folic acid, 73 mg; Pantothenic acid, 3,335 mg; Biotin, 20 mg; Choline, 

55 mg; Niacin, 6,670 mg; Selenium, 100 mg; Vitamin A, 1,334,000 IU; Vitamin B1, 240 mg; Vitamin B12, 480 mcg; Vitamin B2, 

733 mg; Vitamin B6, 400 mg; Vitamin D3, 333,500 IU; Vitamin E, 7,470 UI; Vitamin K3, 733 mg; bVitamin premix (Finisher) 

containing per of product: Folic acid, 55 mg; Pantothenic acid, 2,500 mg; Biotin, 15 mg; Choline, 33 mg; Niacin, 5,00 mg; Selenium, 

75 mg; Vitamin A, 1,000,000 UI; Vitamin B1, 180 mg; Vitamin B12, 360 mcg; Vitamin B2, 550 mg; Vitamin B6, 301 mg; Vitamin 

D3, 250,000 IU; Vitamin E, 5,600 IU; Vitamin K3, 550 mg; cMineral premix containing per of product: Cobalt, 150 mg; Copper, 70 

g; Iron, 40 g; Iodine, 750 mg; Manganese, 25 g; Zinc, 60 g; dRactopamine hydrochloride (2,05%). 

 
Carcass were weighed after evisceration to determine 

the hot carcass weight (HCW) and the dressing 
percentage (DP) was calculated. The carcass length (CL) 
was mesuared and carcass compactness (CC) calculated 
through the ratio between HCW and CL, the 
determination of the meat yield in the chilled carcass 
(MYCC) and the bonus index (BI) were also estimated 
by equations proposed by Guidoni (2000): 
 

( )

( ) ( )

65.92 0.685  

0.094  0.026  

MYCC x BT

x LD x HCW

= −

+ −

 (1) 

 
23.6 0.286*BI HCW MYCC= + +  (2) 

 
Where: 

MYCC = Meat yield in the chilled carcass (%) 

BT = Backfat thickness (mm) 

LD = Loin depth (mm) 

HCW = Warm carcass weight (kg) 

BI = Bonification index 
 

The temperature and pH were measured on the 

Longissimus dorsi muscle of the left half carcass at the 

12
th 

rib height, 45 min after slaughter. These parameters 

were measured using the Testo 205 thermometer (Testo 

do Brasil, Campinas - SP). 

Statistical Analysis 

All variables measured were tested for normality by 
the Shapiro-Wilk test before analysis and any variable 
that failed to follow a normal distribution was 

transformed through the RANK procedure of SAS 
(2002-2008). The PROC RANK statement with the 
NORMAL option was used to produce a normalized 
transformed variable. All data were analyzed using the 
MIXED procedure of SAS (2002-2008) as a randomized 
complete block design (initial weight). For performance 

pen was considered as the experimental unit, for the 
carcass parameters each animal was used as an 
experimental unit. The effects of the treatments were 
compared by F test. All data are reported as least square 
means and the greatest Standard Errors (SEM) were 
reported. Results are considered significant if p<0.05. 

Results 

The results of performance are presented in Table 2. 

There was no statistical difference (p>0.05) for ADFI and 
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FCR in any of the evaluated periods. For the period from 63 

to 105 days of age, the pigs in the control group presented 

greater (p<0.05) ADG approximately 5.0% compared to the 

animals of the PA group, consequently the live weight of 

the animals was 2.9% greater. At this time the animals had 

only received Doxycycline treatment. 

For the period from 105 to 117 days of age, which the 

pigs of the PA group received the second prophylactic 

treatment with Tiamulin, a greater ADG of 7.0% and a 

superior body weight of 1.1% was verified for this pigs at 

117 days of age compared to the pigs of the control group. 

Considering the periods of 117 to 139 days of age 

and the entire experimental period (63 to 139 days of 

age), no significant effects (p>0.05) on the performance 

was observed. 

The variables of Backfat Thickness (BT), Loin Depth 

(LD), Loin Eye Area (LEA), Hot Carcass Weight 

(HCW), Carcass Length (CL), carcass Dressing 

Percentage (DP), Carcass Compactness (CC), Meat 

Yield in the Chilled Carcass (MYCC), bonus index (BI) 

and pH and temperature of the Longissimus dorsi 

muscle, are presented in Table 3. 

 
Table 2: Performance of high health status barrows on different days of age, receiving or not prophylactic antibiotics 

 Treatment 

 --------------------------------------------------------------- 

Variable Control Prophylactic antibiotic CV (%) P value 

Initial weight (kg) 26.10 26.11 6.76 0.399 

63 to 105 days of age 

Average daily gain (kg) 0.95 0.91 5.86 0.035 

Average daily feed intake (kg) 2.07 2.05 6.59 0.588 

Feed conversion rate 2.18 2.25 5.09 0.134 

Weight a 105 days of age(kg) 66.15 64.23 5.41 0.039 

105 to 117 days of age 

Average daily gain (kg) 1.00 1.07 9.94 0.038 

Average daily feed intake (kg) 2.32 2.35 5.73 0.582 

Feed conversion rate 2.21 2.25 11.77 0.563 

Weight a 117 days of age (kg) 77.16 78.00 5.10 0.038 

117 to 139 days of age 

Average daily gain (kg) 1.15 1.16 9.66 0.903 

Average daily feed intake (kg) 2.99 2.90 8.21 0.419 

Feed conversion rate 2.60 2.53 9.14 0.485 

63 to 139 days of age 

Average daily gain (kg) 1.02 1.00 4.83 0.380 

Average daily feed intake (kg) 2.60 2.53 5.87 0.485 

Feed conversion rate 2.33 2.34 4.35 0.849 

Weight a 139 days of age (kg) 102.66 102.49 4.37 0.919 

 

Table 3: Carcass evaluation performed on different days of experiment in high health status barrows receiving or not  prophylactic 

antibiotics 

 Treatment 

 ----------------------------------------------------------- 

Variable Control Prophylactic antibiotic CV (%) P Value 

117 days of age 

Backfat thickness (mm) 4.09 3.92 36.35 0.653 

Loin depth (mm) 41.07 40.15 10.78 0.351 

Loin eye area (mm2) 34.64 34.99 15.06 0.613 

 139 days of age 

Backfat thickness (mm) 5.36 5.92 31.54 0.174 

Loin depth (mm) 47.91 45.19 11.93 0.023 

Loin eye area (mm2) 55.21 52.73 13.78 0.176 

 After slaughter 

Hot carcass weight (kg) 80.18 80.67 6.79 0.005 

pH 6.00 5.93 5.30 0.227 

Temperature (°C) 40.51 40.77 1.41 0.065 

Carcass length (cm) 93.80 92.77 3.05 0.112 

Dressing percentage 78.18 78.19 1.28 0.543 

Carcass compactness 0.85 0.87 6.86 0.004 

Meat yield in the chilled carcass 64.68 64.18 1.93 0.105 

Bonification index 111.21 110.88 1.74 0.300 
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There were no significant differences (p>0.05) for 

BT, LD and LEA, measured at 117 days of age. At 139 

days of age, the pigs of the control group had greater LD 

of 6.0% compared with the pigs from the PA group. No 

difference (p>0.05) was observed for pH, temperature, 

CL, DP, MYCC and BI. However, the pigs of the PA 

group had greater HCW and CL of 0.6% and 2.4%, 

respectively, compared to the pigs of control group. 

Discussion 

Antibiotics can eliminate both pathogenic and 

beneficial bacteria, impairing the balance of the 

intestinal microbiota (Blaser, 2011), the beneficial 

bacteria present in the gastrointestinal tract help in the 

digestion of food, in addition the intestine function not 

only as the metabolically site of nutrients absorption, 

but it is also an important immunological organ (Castro 

and Arntzen, 1993). Thus, close and intermittent 

contact of the gastrointestinal tract mucosa with the 

enteric microbiota results in a constant state of 

controlled physiological inflammation (Ma et al., 2003; 

Biancone et al., 2002). 

In this sense, the gastrointestinal tract dysbiosis caused 

by doxycycline, which has an action on respiratory and 

gastrointestinal diseases, may have negatively interfered 

with the commensal microorganisms of the animals that 

received it, thus reducing the use of ingested nutrients. 

During this initial period of the trial, the infection 

pressure was low because the available area per kg of 

animals was greater, as well as the facilities were clean and 

empty and the animals came from a group of high sanitary 

status, reinforcing the concept that in that moment there was 

no need for prophylactic antibiotic treatment, which would 

be commonly performed under field conditions. 

During the experiment, a higher occurrence of coughs 

was observed in the animals between 105 and 117 days 

of age. Therefore, the second prophylactic use of 

antibiotic with Tiamulin may have favored an 

improvement in the weight gain of these animals, since 

this antibiotic act against respiratory infections (Plumb, 

2002). Improvement in performance was also observed 

by Lensch (1980), who evaluated pigs fed with 30 ppm 

Tiamulin, observed greater weight gain and higher feed 

efficiency of these animals. 

In addition, as the animals grow the available area per 

kg of animals is reduced, which may cause behavioral 

problems, increase plasma glucocorticoid levels and 

reduce animal welfare (Randolph et al., 1981; Kornegay, 

1986; Meunier-Salaun et al., 1987). Other problems 

associated with reduced space per pig is a lower level of 

hygiene in pens without slatted floors and consequently 

higher prevalence of diseases (Whatson, 1985; Maes et al., 

2000; 2001). Thus, the use of prophylactic treatments 

with antibiotics has a beneficial effect related to the 

sanitary condition of the environment and the sanitary 

status of the animals. 

The greater loin depth for the pigs of the control 

group is possibly associated to the fact that these animals 

presented better weight gain in the period from 63 to 105 

days of age, when the characteristic of lean tissue 

deposition is maximal, as demonstrated by (Wei, 2001). 

The greater hot carcass weight of the animals of the 

PA group may be related to a possible decrease in the 

weight of their organs, since the final weight of the 

animals of the two treatments were statistically equal at 

the end of the experiment. Protein synthesis occurs 

differently between organs and the intestine is composed 

of a highly recycled cell tissue. The presence of 

microorganisms affects the structure, function and 

protein turnover of intestinal tissues (McBurney, 1994). 

Thus, animals in the PA group may have had lower 

intestinal weight. 

As a consequence of the fact that no difference was 

observed in the carcass length and the greater carcass 

weight of the PA group, a greater carcass compactness was 

observed, that is, they presented heavier carcasses per unit 

length, being animals with better carcass characteristics. 

Minimizing the use of antibiotics is necessary 

because, according to Van den Bogaard et al. (2001), the 

use of antimicrobial substances is considered the most 

powerful factor contributing to the emergence, selection 

and dissemination of antibiotic resistant microorganisms 

and genes in animals and humans. And as shown in the 

present study no performance and carcass traits were 

benefited for the pigs receiving the PA treatment. 

Conclusion 

The use of prophylactic antibiotics should be 

evaluated with caution and in a holistic way, considering 

the sanitary characteristics of management to verify if 

their use is really justified, as observed in the present 

study if used at inappropriate times its use may impair 

the performance of the pigs. 
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