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Peptídeos antimicrobianos como aditivos na nutrição de bovinos de corte 
 

RESUMO 
 

Os peptídeos antimicrobianos (PAMs), identificados nos últimos anos a partir de várias 
espécies de animais vertebrados e invertebrados, vem recebendo atenção como um 
possível substituto aos aditivos alimentares atualmente utilizados para animais. Uma 
dessas moléculas, extraída a partir de uma rã do cerrado brasileiro, mostrou-se uma 
molécula antibiótica promissora devido sua atividade biológica contra fungos e 
bactérias. O peptídeo Ctx(Ile21)-Ha e seu isômero ent-Ctx(Ile21)-Ha mostraram-se 
capazes de permeabilizar e destruir membranas bacterianas e por isso têm se tornado 
foco de estudos para a nutrição de bovinos de corte objetivando a redução das 
bactérias Gram-positivas, já que seu modo de ação inespecífico (tem como alvo a 
membranas das células) dificultam o processo de resistência bacteriana. Objetivando 
avaliar os efeitos da aplicação do Ctx(Ile21)-Ha e seu isômero ent-Ctx(Ile21)-Ha para 
bovinos de corte mantidos sob sistema de pastejo em comparação com os aditivos 
convencionais utilizados na alimentação animal, foram conduzidos quatro estudos in 
vitro com diferentes substratos combinados com os aditivos monensina e virginiamicina 
e doses dos peptídeos antimicrobianos. Foram avaliados pH, produção de gases, 
produção de metano, perfil de ácidos graxos de cadeia curta e taxa de 
desaparecimento de matéria seca e fibra em detergente neutro. Os PAMs reduziram a 
produção de gases. A produção de metano, de forma geral, foi afetada de forma 
significativa pela interação entre substrato e aditivo. Além disso, a taxa de 
desaparecimento não foi afetada de forma significativa pelo uso dos PAMs. A produção 
de ácidos graxos de cadeia curta apresentou diferenças significativas, com o perfil de 
ácidos nos tratamentos com os PAMs semelhante àqueles com monensina. Os níveis 
intermediários do PAM ent-Ctx(Ile21)-Ha mostraram uma redução na emissão de gases 
e metano, sem comprometimento da utilização de matéria seca e fibra em detergente 
neutro, mostrando que a redução dos gases não se deu devido à redução na utilização 
de nutrientes pelos microrganismos. Estudos complementares devem ser conduzidos 
para melhor entendimento do modo de ação e dos efeitos da adição dos PAMs à dieta 
de ruminantes. 
 

PALAVRAS-CHAVE: Aditivos; Antibióticos; Monensina; Peptídeos antimicrobianos; 
Resistência bacteriana; Virginiamicina.
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Antimicrobial peptides as additives to beef cattle nutrition 

ABSTRACT 

Antimicrobial peptides (AMPs), identified in recent years from several species of 
vertebrate and invertebrate animals, have been receiving attention as a possible 
substitute for feed additives currently used for animals. One of these molecules, 
extracted from a frog from the Brazilian Cerrado, proved to be a promising antibiotic 
molecule due to its biological activity against fungi and bacteria. The Ctx(Ile21)-Ha 
peptide and its ent-Ctx(Ile21)-Ha isomer proved to be capable of permeabilizing and 
destroying bacterial membranes and, therefore, have become the focus of studies for 
the nutrition of beef cattle aiming at reducing of Gram-positive bacteria, since their 
unspecific mode of action (targets cell membranes) hinder the process of bacterial 
resistance. Aiming to evaluate the effects of the application of Ctx(Ile21)-Ha and its ent-
Ctx(Ile21)-Ha isomer for beef cattle kept under grazing system in comparison with 
conventional additives used in animal feed, four in vitro studies were conducted with 
different substrates combined with monensin and virginiamycin additives and doses of 
antimicrobial peptides. pH, gas production, methane production, short-chain fatty acid 
profile and rate of dry matter and neutral detergent fiber disappearance were evaluated. 
AMPs reduced gas production. Methane production, in general, was significantly 
affected by the interaction between substrate and additive. Furthermore, the 
disappearance rate was not significantly affected by the use of AMPs. The production of 
short-chain fatty acids showed significant differences, with the acid profile in treatments 
with AMPs similar to those with monensin. Intermediate levels of AMP ent-Ctx(Ile21)-Ha 
showed a reduction in the emission of gases and methane, without compromising the 
use of dry matter and neutral detergent fiber, showing that the reduction of gases was 
not due to the reduction in use of nutrients by microorganisms. Complementary studies 
should be conducted to better understand the mode of action and effects of adding 
AMPs to ruminants’ diet. 

KEYWORDS: Additives; Antibiotics; Antimicrobial peptides; Antimicrobial resistance; 
Monensin; Virginiamycin.  
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ABSTRACT: In the last few years, feed additives have been used in animal nutrition 

to improve nutrient utilization, health parameters and animal performance. However, 

the use of antibiotics as feed additives has allowed the occurrence of antimicrobial 

resistance (AMR), which can bring as a consequence, an increase in the morbidity 

and mortality of diseases that were previously treatable with antibiotics. In this 

context, antimicrobial peptides (AMP) have appeared as a promising strategy 

because they have multiple biological activities and represent a powerful strategy to 

prevent the development of resistant microorganisms. Despite the small number of 

studies applied in vivo, AMP appear as a potent alternative to the use of antibiotics in 

animal nutrition, due to an increase in feed efficiency and the prevention/treatment of 

some animal diseases. This review discusses the problems associated with 

antimicrobial resistance and the use of AMP as a strong candidate to replace 

conventional antibiotics, mainly in the animal industry. 

Keywords: Additive; Antimicrobial peptide; Broiler; Cattle; Laying hen; Nutrition; Pig. 
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1 Introduction 

According to the Food Outlook 2020, disclosed by The Food and Agricultural 

Organization (FAO, 2020), world meat demand increased 119 million metric tons. 

However, a reduction in pig meat production is anticipated due to the impact of 

African swine fever disease. In contrast, the same report shows an expansion of 

poultry and ovine meat production due to the increased demand. In the dairy sector, 

milk production is expected to experience an improvement of 1.4%, producing 860 

million metric tons of milk per year. 

Brazilian companies lead the world beef market, which moves more than 7 

million metric tons per year between exports and imports. Since 2005, this country 

has internationalized the sector, purchasing large processing plants abroad. In 2018, 

Brazil became the major exporter, trading more than 2 million metric tons of meat, 

and was followed by Australia, which exported approximately 1.5 million metric tons 

(ABIEC, 2019). Therefore, countries need to improve the feed safety, health and 

process certification and quality of origin (traceability) aspects of the herd to avoid the 

possible serious risk of losing the positive results already achieved in international 

markets (Morgan et al., 2016; Conchon and Lopes, 2012). 

The production of poultry meat in the world is led by the USA, China, and 

Brazil, which is responsible for a high economic value (FAO, 2020). In recent years, 

consumers have changed their perspectives when purchasing food products, 

focusing mainly on food safety (Heneghan, 2015). This factor is related to nutritionally 
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adequate usage and safe foods (Coleman-Jensen et al., 2020), with safe foods being 

those that do not affect consumer health (Chassy, 2010). 

Various techniques have been employed in animal production to maximize 

food production. To achieve this, research needed to change from being solely 

focused on animal nutrition, replacing food nutritional value studies with an 

understanding of animal physiological processes and the factors that affect them 

(Wallace, 1994). In recent years, research has sought to manipulate and improve 

fermentative patterns and ruminal metabolism with additives in the diet (Meyer et al., 

2009; Moya et al., 2009; Possenti et al., 2008), aiming to improve animal feed 

efficiency. 

However, institutes such as the World Health Organization (WHO) and FAO 

have demonstrated concerns about the use of antibiotic additives in some situations, 

among them animal nutrition. Because of that, this research has been undertaken 

with the aim of finding some replacements for the usual additives. 
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Conclusion 

Besides the large number of studies about antimicrobial peptides, the studies 

with AMP applied on ruminant nutrition are very scarce. However, in this study, the 

intermediary level of the AMP ent-Ctx(Ile21)-Ha reduced the gas production in vitro 

and methane emission without negative effect on the nutrient utilization. Although it 

must be performed more trials to gather more information about these natural 
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antibiotic molecules, the antimicrobial peptide ent-Ctx(Ile21)-Ha demonstrated to be a 

promising candidate to replace the conventional and synthetic additives that have 

been using in animal nutrition, mainly in beef cattle. 
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