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Caracterizagcdao de medicamentos veterinarios em fazendas leiteiras de Tupa, Brasil:

Perfil e analise
RESUMO

Objetivo — Este estudo teve como objetivo caracterizar o perfil do uso de medicamentos veterinarios em treze fazen-
das leiteiras em Tup3, Sao Paulo.

Metodologia - Questiondrios estruturados foram aplicados aos produtores de leite da regido de Tupa - SP, investi-
gando os tipos de medicamentos utilizados, frequéncia de aplicagdo e possiveis desvios de dosagem.
Originalidade/relevancia - O uso de medicamentos veterindrios em bovinos leiteiros é uma pratica comum para pre-
vengao e tratamento de doengas. Contudo, seu uso inadequado pode causar sérios problemas a saude publica, como
a presenca de residuos no leite e 0 aumento da resisténcia microbiana.

Resultados - Os medicamentos mais frequentes foram citados a oxitetraciclina (61,5%), nitrato de prata e sulfadiazina
(61,5%), ivermectina (46,2%) e ocitocina (46,2%). A maioria dos produtores utilizou medicamentos terapéuticos de
forma esporadica, porém 62,5% dos que empregam oxitetraciclina relataram uso repetido ao longo do ano. Apesar
da aplicagdo profilatica de vermifugos ser comum, apenas um produtor mencionou uso excessivo de ivermectina.
Esses achados reforcam a necessidade de maior controle e orientagdo no uso de medicamentos veterinarios para
assegurar a satde do rebanho, evitar residuos quimicos no leite e prevenir o surgimento de resisténcia microbiana.
ContribuicGes sociais e ambientais - O estudo reforga a importancia de boas praticas na administragdo de medica-
mentos para assegurar a sustentabilidade da producdo leiteira e a segurancga alimentar.

PALAVRAS-CHAVE: Medicamentos veterinarios. Produgdo de leite. Resisténcia microbiana.

Characterization of Veterinary Medications for Dairy Farms in Tup3, Brazil: Profile and
Analysis

ABSTRACT

Objective — This study aimed to characterize the profile of veterinary drug usage on thirteen dairy farms in Tupd, Sdo
Paulo.

Methodology - Structured questionnaires were applied to milk producers in the region of Tupa - SP, investigating the
types of drugs used, frequency of application and possible dosage deviations.

Originality/relevance - The use of veterinary drugs in dairy cattle is a common practice for disease prevention and
treatment. However, their inappropriate use can cause serious public health problems, such as the presence of resi-
dues in milk and increased microbial resistance.

Results - The most frequently cited drugs were oxytetracycline (61.5%), silver nitrate and sulfadiazine (61.5%), iver-
mectin (46.2%) and oxytocin (46.2%). Most producers used therapeutic drugs sporadically, but 62.5% of those using
oxytetracycline reported a repeated use throughout the year. Although prophylactic use of dewormers is common,
only one producer reported excessive use of ivermectin. These findings reinforce the need for greater control and
guidance in the use of veterinary drugs to ensure herd health, avoid chemical residues in milk, and prevent the emer-
gence of microbial resistance.

Social and environmental contributions - The study reinforces the importance of good practices in drug administra-
tion to ensure the sustainability of dairy production and food safety.

KEYWORDS: Veterinary drugs. Milk production. Microbial resistance.

Caracterizacion de medicamentos veterinarios en granjas lecheras de Tup3, Brasil:
Perfil y analisis

RESUMEN

Objetivo — Este estudio tuvo como objetivo caracterizar el perfil de uso de medicamentos veterinarios en trece tam-
bos de Tupd, Sdo Paulo.
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Metodologia - Se aplicaron cuestionarios estructurados a productores de leche de la regidn de Tupa - SP, investigando
los tipos de medicamentos utilizados, frecuencia de aplicacion y posibles desviaciones de dosis. Originalidad/Rele-
vancia - El uso de medicamentos veterinarios en el ganado lechero es una practica comun para la prevencion y el
tratamiento de enfermedades. Sin embargo, su uso inadecuado puede provocar graves problemas de salud publica,
como la presencia de residuos en la leche y el aumento de la resistencia microbiana.

Resultados - Los medicamentos mas frecuentes fueron oxitetraciclina (61,5%), nitrato de plata y sulfadiazina (61,5%),
ivermectina (46,2%) y oxitocina (46,2%). La mayoria de los productores utilizaron medicamentos terapéuticos espo-
radicamente, pero el 62,5% de los que utilizaron oxitetraciclina informaron su uso repetido a lo largo del afio. Aunque
es comun la aplicacidn profilactica de desparasitantes, sélo un productor menciond el uso excesivo de ivermectina.
Estos hallazgos refuerzan la necesidad de un mayor control y orientacion en el uso de medicamentos veterinarios
para garantizar la salud del rebafio, evitar residuos quimicos en la leche y prevenir la aparicion de resistencia micro-
biana.

Contribuciones sociales y ambientales - El estudio refuerza la importancia de las buenas practicas en la administra-
cién de medicamentos para garantizar la sostenibilidad de la produccion lactea y la seguridad alimentaria.

PALABRAS CLAVE: Medicamentos veterinarios. Produccién de leche. Resistencia microbiana.

RESUMO GRAFICO

Created with BioRender.com
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INTRODUCTION

Brazil produced approximately 24.5 million tons of cow’s milk, ranking as the sixth-
largest milk producer in the world, behind the European Union, the United States, India, China,
and Russia (Statista, 2023). Milk production is also one of the main sectors of the Brazilian food
industry, representing 16% of net sales, surpassed only by the meat and derivatives sector
(26.6%) and the cereals, teas, and coffee sector (16.9%) (ABIA, 2023). In this context, efforts have
been focused on reducing animal diseases, improving dairy cattle growth, and enhancing
productivity, with an emphasis on food safety.

Among many strategies adopted by dairy producers to control pathogens and increase
productivity, the use of veterinary medications, such as antimicrobial and antiparasitic agents,
has been widely employed (Gomes; Henriques, 2016). These substances are used both thera-
peutically and prophylactically, aiming to prevent and treat infections and diseases (Demirlek et
al., 2021). However, the overuse of these drugs can lead to serious consequences, such as tox-
icity, side effects, and the emergence of antimicrobial resistance, either through intrinsic or ac-
quired mechanisms (Rodrigues; Henriques, 2019; Kappeli et al., 2019).

Antimicrobial resistance has been a growing concern, as the emergence of resistant
strains of pathogens and cross-resistance can compromise the effectiveness of traditional treat-
ments (Farrell et al., 2021). Additionally, the presence of drug residues in milk intended for hu-
man consumption poses a risk to consumers, potentially causing adverse reactions and contrib-
uting to the selection of bacteria resistant to conventional antimicrobials (Oliver et al., 2020).
The improper use of veterinary medications also leads to economic losses for dairy industries
that rely on microbiological processes, as well as environmental problems (Sar et al., 2022;
Sharma et al., 2018).

Therefore, the present study aims to characterize and evaluate the use of veterinary
medications in dairy farms in the region of Tupa, Sdo Paulo. The data analysis contributes to a
better understanding of management practices and their impact on the dairy production chain,
providing important insights for improving food safety.

METHODOLOGY

This study was conducted in three stages: (1) field research in selected dairy farms, (2)
descriptive analysis of the collected data, and (3) analysis of the drug labels of the most used
medications.

First, the field research began with a survey of dairy farmers in the municipality of
Tupad, which was carried out in collaboration with the Kamby Extension Program (PROEC) at the
Faculty of Science and Engineering, Tupa Campus, which maintains a register of producers across
the region. Consequently, the producers located in the city of Tupa were contacted by phone to
receive a brief introduction to the research.

The selection of farms followed specific criteria, such as: (i) geographical location
within the municipality of Tup3, to ensure a representative sample of the local dairy production,
and (ii) the willingness and availability of producers to participate in the study. These criteria
were adopted to provide a broad view of the veterinary medication usage practices in the
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region, encompassing different management and production profiles. Thirteen producers were
selected to participate in the study.

During the technical visits, a structured questionnaire was administered to each pro-
ducer. The questionnaire was designed to gather detailed information about the use of veteri-
nary medications and their administration to the herd. The questions covered the following top-
ics: (i) category of the medication—antibiotic, anti-inflammatory, antiparasitic, or others; (ii)
commercial name or active ingredient; (iii) quantity or dosage administered; (iv) frequency of
administration; and (v) management practices in which the medication was applied.

In the second stage, the data collected through the questionnaires were performed
and they were analyzed using the software Excel and GraphPad Prism® 7.0. The descriptive anal-
ysis included categorizing the most frequently used medications, analyzing the frequency of use,
and cross-referencing information on administered dosages and frequency of use by medication
category.

In the third stage, to document the commercial data and compare it with the data
obtained from the questionnaires, an analysis of the drug labels of the medications most com-
monly mentioned by the producers was conducted. The drug labels were consulted to verify the
indications and recommended dosages for each substance. This analysis was then compared
with the producers' responses to identify any discrepancies, such as the inappropriate use or
use outside the recommended indications. The parameters evaluated included: (i) the primary
therapeutic indication, (ii) the recommended dosage per kilogram of body weight or per treat-
ment, (iii) the withdrawal time for milk after drug administration, and (iv) known contraindica-
tions and adverse effects.

This methodological approach was chosen to ensure the precision and relevance of
the data collected. The in-person farm visits allowed for detailed responses to be obtained di-
rectly from the producers, as well as for observing on-site management conditions. The use of a
structured questionnaire ensured that standardized information was collected from all partici-
pants, allowing for an efficient comparative analysis. The analysis of the drug labels verified the
appropriateness of medication use according to official recommendations, providing a clear un-
derstanding of veterinary drug practices and their impact on animal health and food safety.

RESULTS

The producers in the Tupa region were interviewed about the use of veterinary medi-
cations on their dairy farms, and the data collected allowed for the construction of a detailed
profile of the substances used, grouped by therapeutic class (Figure 1).
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Figure 1 - Profile of veterinary drug application in a sample of small producers in the Tupa region. The first row illus-

trates, in blue bars, the total number of producers using each medication: larger bars represent a higher number of

producers, while smaller bars indicate fewer producers. Highlighted in yellow are the veterinary drugs most used by
producers in the region
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Antimicrobials were the most widely used class of medications among the producers.
Among them, oxytetracycline and sulfadoxine with trimethoprim stood out as the most re-
ported, with 84.6% of producers confirming their use. For anti-inflammatory drugs, diclofenac
and dexamethasone were the most frequent, reported by 30% of respondents. Regarding an-
tiparasitics, ivermectin was cited by 46.15% of the producers, while topical agents such as silver
nitrate with sulfadiazine were mentioned by 61.5% of the participants.

Oxytocin was used by 46.15% of the producers, primarily to assist with calf delivery,
placenta expulsion, and milk ejection during milking. Notably, many producers who use antimi-
crobials such as oxytetracycline or sulfadoxine with trimethoprim also reported the concomitant
use of ivermectin and oxytocin, suggesting a preference for these medications as part of the
overall herd care regimen.

For most of the substances, their use was described as mild, generally administered
with therapeutic intent, such as treating infections, wounds, or diseases in animals. However,
antiparasitic agents like ivermectin showed higher usage frequency, being applied three to four
times per year, mainly for prophylactic purposes (Figure 2).
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Figure 2 - Annual frequency of veterinary drug application reported by producers in the Tupa region. The
frequencies are proportional to the intensity of the blue color: lighter shades represent lower drug usage, while
darker shades indicate higher usage
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These results demonstrate a common pattern of therapeutic use, where medications
are employed in response to specific clinical conditions. However, the prophylactic use of an-
tiparasitic drugs suggests concern with preventing parasitic infections, which may reflect the
environmental and sanitary conditions of the analyzed properties. The high frequency of iver-
mectin use as an antiparasitic and oxytetracycline as an antimicrobial highlights the need for
technical guidance, given the importance of adhering to dosage recommendations and with-
drawal periods to prevent drug residues in milk intended for human consumption.

DISCUSSIONS

The use of oxytetracycline was reported by more than 60% of the respondents, reflect-
ing the preference for this antimicrobial in Tupa region. Oxytetracycline is employed due to its
broad spectrum of action, making it effective in treating a variety of conditions, such as endo-
metritis, pneumonia, pododermatitis, and mastitis (Ghallab et al., 2023; Dorey et al., 2017).
However, the use of this substance in dairy cows, although approved by the Food and Drug Ad-
ministration (Dorey et al., 2017), must be approached with caution due to the presence of resi-
dues in milk during treatment and for 120 hours afterward, as indicated on the label.

Given the negative effects of improper veterinary medication use, strict control of its
administration is imperative. The practice of administering doses higher than recommended, as
observed in 62.5% of the producers who used oxytetracycline in doses exceeding 45 mL per
adult bovine, presents a critical issue (Figure 3). Overdosing antimicrobials not only
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compromises animal health but also contributes to the emergence of resistant bacterial strains,
a growing challenge for global public health. Holman et al. (2019) demonstrated that prolonged
use of this drug alters the fecal and nasopharyngeal microbiota of cattle, delaying microbiota
recovery and increasing susceptibility to other pathogens. This finding, along with the overdoses
reported by producers, reinforces the idea that antimicrobial use can accelerate the emergence
of resistant bacteria, an issue well-documented in other studies (Farrell et al., 2021).

Figure 3 - Quantity (mL) of antibiotics administered to adult bovines by producers in Tupa region
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In contrast, the underdosing of antibiotics, also observed in a minority of cases, raises
another concern. When antibiotics are administered at subtherapeutic doses, as reported in this
study for oxytetracycline, the risk of bacterial resistance increases. Jun et al. (2019) demon-
strated that sublethal concentrations of tetracycline, in combination with copper, induced bac-
terial defense responses, increasing resistance to other antimicrobials. This situation is particu-
larly concerning in a context where controlling antimicrobial resistance is already a growing chal-
lenge.

Another aspect is the prophylactic use of antiparasitic medicines, particularly ivermec-
tin, which was used at inappropriate doses by many producers (Figure 4). Although effective in
parasite control, the underdosing of ivermectin observed may reduce treatment efficacy and
allow the survival of resistant parasites, as highlighted by Laing et al. (2022) in their study on
ivermectin-resistant parasites in livestock. The continuous use of subtherapeutic doses, in addi-
tion to being economically detrimental, can create parasitic infestation cycles, leading to signif-
icant productivity losses. This is particularly relevant in tropical regions where parasitic infesta-
tions are more frequent due to climatic conditions (Nicolas et al., 2021).
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Figure 4 - Quantity (mL) of Ivermectin administered to adult bovines by producers in Tupa region
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Furthermore, the economic implications of these inadequate medication administra-
tion practices are extensive. Excessive or inappropriate use of medications results not only in
unnecessary costs but also in productivity losses, whether due to poorly controlled diseases or
the need to discard milk contaminated with residues. Comparatively, farms in European regions
that follow strict medication protocols optimize productivity, reduce treatment costs, and min-
imize drug residues in milk. In contrast, in Latin America, the lack of regulatory oversight and
technical guidance remains a limiting factor (Sharma et al., 2018).

CONCLUSIONS

This study investigated the use of veterinary medications in dairy farms in the Tupa
region, S3o Paulo, identifying frequent practices of improper administration, particularly con-
cerning oxytetracycline and ivermectin. The results showed that many producers used doses
higher or lower than recommended, which can pose serious risks to public health and food
safety, as well as contribute to the emergence of microbial resistance in herds.

Given these findings, it is recommended that public policies be implemented to pro-
vide technical training for producers in the Tupa region. Rural extension programs and practical
courses can be implemented, focusing on the correct use of medications, as well as the calcula-
tion of dosages and adherence to drug withdrawal periods.

Finally, this study highlights the importance of future research on the impact of micro-
bial resistance in dairy farming, as well as on the economic effects of improper management
practices. Conducting studies that track the evolution of antimicrobial resistance and the effec-
tiveness of training programs will be crucial in guiding more effective and sustainable manage-
ment strategies, ensuring herd health, consumer safety, and the competitiveness of the Brazilian
dairy sector.
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