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FACTA WSPA-Brazil CONFERENCE 2022 

Aviculture: the future is now! 

 
 

The main theme of the 39th edition of the FACTA WSPA-Brazil Conference was 

“Aviculture, the future is now!”. FACTA is always connected with current issues and 

concerned with the education and training of those involved in all parts of the poultry 

chain, and has therefore elaborated, with the support of its technical branch, a rich 

program tackling the various aspects of aviculture.  

The scientific works present in these annals were presented during the event 

and awarded with the Lamas Award and its Honorable Mentions, bringing together 

researchers and those concerned with the application of technical and scientific 

knowledge to the improvement of the poultry sector.  

The publication of these abstracts in the Lamas Award Annals is a great 

opportunity to release the results. Furthermore, with the adoption of English as the 

standard language for the publications in 2022, there will be even more visibility for 

these studies. 

 

 

“Aviculture, the future is now!” 

Prof. Dr. Ariel Antônio Mendes  

FACTA President 
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FACTA’s pioneering initiative to stimulate research in aviculture: LAMAS 
PRÊMIO 

Established in the end of the 1980s as the APINCO Award in Poultry Science 
and Technology, it became the Lamas Award in 1993 in honor of Professor José 
Maria Lamas da Silva, one of the most respected professionals of Brazilian 
aviculture. He taught in the Veterinary School of the Federal University of Minas 
Gerais and formed hundreds of professionals who work in aviculture all around the 
world today, and passed away prematurely in that year. 

The aim of the Lamas Award is more than just giving away a prize, but rather 
spreading the results of the intense work developed in research institutions all around 
the country among those involved with aviculture, in order to answer the demands of 
the productive sector and the various areas of the industrial chain. As of 2022, the 
articles are published in English to increase the internationalization of this initiative. 

It is worth highlighting that the first editions of the Lamas Award had but half a 
dozen registered works, a number that grew as the FACTA Conference became the 
main channel of publicizing Brazilian research in aviculture. 

The most important aspect, however, is that this pioneering endeavor gave 
fruits and multiplied, as most pro-aviculture events in Brazil today also receive 
scientific article submissions and award research in the area. 

In its first editions, the Lamas Award was given out to a single work. With the 
increase in submissions, it was necessary to divide research in different interest 
areas. The award is currently given to the best works in four distinct areas: Animal 
Health, Nutrition, Production, and Other Areas.  
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NUTRITION 

 

USE OF MYCOTOXIN ABSORBENTS IN DIETS FOR LAYING HENS WITH 

DIFFERENT CORN QUALITY 

Thiago Pereira Ribeiro1, Barbara Colcetta1, Leandro da Silva1, Daniel Pigatto Monteiro1, Antonio 

Gilberto Bertechini2, Laryssa Fernandes2  
1Tectron - Tecnologia e Inovação,2Universidade Federal de Lavras 

 

This study investigated the effects of the supplementation of mycotoxin absorbents 

on laying hens receiving diets with different quality over the performance and egg 

quality. In total, 320 laying hens (Lohmann Lite) were housed in cages from 80 

weeks of age. Birds were distributed according to a completely randomized design in 

four treatments, with 8 replicates of 10 birds each. The treatments were: (PC) a 

positive control basal diet containing corn (within quality standards) and soybean 

meal, formulated to meet nutrient requirements of Lohmann Lite laying hens; (NC) 

negative control was the same diets of positive control but with corn outside of quality 

standards; NC + 500g/t of mycotoxin absorbents; and NC + 1000g/t of mycotoxin 

absorbents. The treatments were evaluated in 4 periods of 28 days each. Each 

period was considered as subplots. It was evaluated feed intake (FI), egg production 

(EP), feed conversion (FC), percentage of yolk and Haugh unit (HU). The value 

settled down was the average of the 4 periods. The data were submitted to ANOVA 

analysis and significant means were compared by Tukey Test (P<0.05). The use of 

corn outside of quality standards resulted in the worst results for egg production and 

feed conversion (kg/kg and kg/dz). On the other hand, the use of the mycotoxin 

absorbents, in rations in which corn outside of quality standards was used, recovered 

the performance of the positive control treatment, where corn within quality standards 

was used, resulted in similar egg production and feed conversion (P>0.05), indicating 

good effectiveness with this supplementation. Regarding the percentage of yolk, the 

use of the adsorbent at its highest level of inclusion in the diet also resulted in a 

higher value compared to the other treatments (P<0.05). As for the internal quality of 

the egg (Haugh unit), the use of the adsorbent recovered this parameter which the 

corn outside of quality standards was used in the rations, restoring the value 

observed with the use of corn within quality standards in the ration (P<0.05). It is 

concluded that the use of mycotoxin adsorbent is necessary when using poor quality 

corn in laying hen rations. 
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USE OF ESSENTIAL OILS AS AN ALTERNATIVE TO GROWTH PROMOTER ON 

BROILER PERFORMANCE 
Thiago Pereira Ribeiro1, Natalia Cristina Milani1, Claudilene L. de Abreu1, Daniel    Pigatto Monteiro1, 

Antonio Gilberto Bertechini2, Laryssa Fernandes2  
1Tectron - Tecnologia e Inovação, 2Universidade Federal de Lavras 

 

This study aimed to evaluate the effects of the supplementation of a blend essential oil 

(EO) as an alternative to growth promoter on broilers performance. The blend of EO 

was composed by thymol, carvacrol and cinnamaldehyde. In total, 1350 male broilers 

(Cobb 500) were housed in cages from 1 to 40 days of age. Birds were distributed 

according to a completely randomized design with five treatments and 9 replicates of 

30 birds each. The treatments were: T1 – 0,1 kg t-1of EO; T2 – 0,2 kg t-1of EO; T3 - 

0,1 kg t-1of EO + 10ppm of enramycin; T4 - 10ppm of enramycin; T5 – (negative 

control; NC) without EO and enramycin. All birds and feed remaining in the feeders 

were weighed by repetition, to determine the weight gain (WG), feed intake (FI) and 

feed conversion ratio (FCR) at 21, 35 and 40 days. At the end of the phase and in the 

total phase of raising the birds, the data were analyzed at the analysis of variance 

(ANOVA) level, using the computer package SISVAR (2016) using the SNK test 

(Student-Newman-Keuls) 5% probability for comparison of means of experimental 

treatments. From 1 to 21 days, the animals of NC had the lowest WG, however, those 

that were supplemented only with enramycin had the highest WG (P<0.05). At this age, 

the birds of NC also had the worst FCR, and all the others had similar FCR. Similarly, 

till 35 and 40 days, the animals of NC had the lowest WG and FCR, and all the 

groups that received EO or enramycin, isolated or associated had improved WG (35 

and 40 days) and FCR (35 days). At 40 days, the broilers that received diets with EO 

(0,2 kg t-1) and 0,1 kg t-1of EO + 10ppm of enramycin had FCR better than the birds 

that just received enramycin. In the conditions evaluated, the exclusion of growth 

promoter in diets for broilers got down the performance. However, the use EO, 

promoted results very similar with animals that was supplemented with enramycin. 
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PERFORMANCE OF LAYING JAPANESE QUAILS FED DIETS WITH 

FUNCTIONAL PRACAXI OIL 

Leticia Cuer Garcia1, Maria Fernanda de Castro Burbarelli1, Bruna de Souza Eberhart1, Rodrigo 

Garofallo Garcia1, Bruna Barreto Przybulinski1, Claudia Marie Komiyama1, Érika Rosendo de Sena 

Gandra 1 
1Fundação Universidade Federal da Grande Dourados 

 

Population increases in recent years influenced the high demand for food and quality 

products, animal protein has a prominent place in human diets, quail eggs are 

products that can compose human diets, offering high quality protein. Considering 

that nutrition is closely linked to the success of poultry production, the use of 

performance enhancers such as antimicrobials is common practice. However, in 

recent years research aiming alternative products to replace antimicrobials due to 

possible bacterial resistance. Functional oils appear as an option considering their rich 

composition in bioactives and nutraceutical properties. Pracaxi oil has a large amount 

of fatty acids and is used by the pharmaceutical industry due to its antioxidant and 

healing properties, perhaps in animal nutrition the benefits of this product are not yet 

studied. The aim of this study was to evaluate the effects of the inclusion of pracaxi 

oil in Japanese quail diets on the performance and egg productivity. Pracaxi oil was 

included at increasing levels in laying quail diets: 0%, 0.045% (11.25 mg/kg/day), 

and 0.090% (22.5 mg/kg/day) 0.180% (45 mg/kg/day) 0.360% (90 mg/kg/day). Quails 

and leftovers were weighted at the beginning and end of each experimental period, 

daily egg production was computed, eggs were weighed and anormal eggs were 

discountedof the total amount to determine marketable eggs. Consumption/bird/day, 

egg production, marketable eggs, viability, egg weight (g), egg mass (g) and feed 

conversion per egg mass presented no differences with different diet levels Pracaxi 

oil. On the other hand, the feed conversion per dozen eggs presented an increasing 

linear behavior (y=2,577+1,136x), thus, increasing the inclusion of pracaxi oil 

promoted a worsening in feed conversion per dozen eggs. Pracaxi oil may be 

considered an additive with promising properties in maintaining the performance and 

productivity of Japanese quails. 
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NUTRIENT DIGESTIBILITY OF DIETS INCLUDING PRACAXI OIL FOR LAYING 

JAPANESE QUAILS 

Leticia Cuer Garcia1, Maria Fernanda de Castro Burbarelli1, Bruna de Souza Eberhart1, Rodrigo 

Garofallo Garcia1, Joao Ricardo Rodrigues Ferreira Vieira1, Claudia Marie Komiyama1, Érika 

Rosendo de Sena Gandra1 
1Fundação Universidade Federal da Grande Dourados 

 

In recent years, the use of performance-enhancing antimicrobials, especially in 

poultry, were extensively discussed, due to concerning about bacterial selection and 

potential transmission of resistance. In this sense, alternative additives, such as 

probiotics, prebiotics, exogenous enzymes and functional oils, were evaluated in 

order to obtain an efficient substitute to antimicrobials. Functional oils have anti fungi, 

anti-bacterial and anti-viruses properties, thus its use over the years was made 

empirically by humanity aiming antimicrobial and anti-inflammatory effects and to 

preserve food. Pracaxi oil (Pentachletra macroloba) has known beneficial health 

properties, perhaps not even studied in animal feed for production with nutraceutical 

purpose. The objective of this study was to evaluate the digestibility of nutrients in the 

diets of laying quails fed diets containing different inclusion of Pracaxi functional oil 

Pracaxi oil was included at increasing levels in laying quail diets: 0%, 0.045% (11.25 

mg/kg/day), 0.090% (22.5 mg/kg/day) 0.180% (45 mg/kg/day) 0.360% (90 mg/kg/day). 

Total excreta collection was the method adopted to evaluate nutrient digestibility. The 

digestibility coefficient of the crude protein presented a positive quadratic result 

(y=152.01x²+4.2798x+57.189), indicating improvement of protein digestive capacity. 

In addition, Pracaxi oil showed a positive linear effect (y=8.0366x+48.417) in 

relation to the absorption of mineral matter. The beneficial effects of functional oils on 

nutrient digestibility are related to increased digestive enzymes secretion and 

potentiation action on digesta. The inclusion of pracaxi oil in the diet increases 

nutrient digestion and absorption, which is a valuable finding, considering needs for 

efficiency in quail egg production. 

 

 

BIOMETRIC STUDY OF THE DIGESTIVE AND REPRODUCTIVE ORGANS OF 

QUAILS SUBMITTED TO DIETS WITH EMULSIFIERS AND DIFFERENT LIPID 

SOURCES 

Vivian Aparecida Rios Castilho1, Felipe Cardoso Serpa1, Claudia Marie Komiyama1, Rodrigo 

Garofallo Garcia1, Maria Fernanda de Castro Burbarelli1, Jacqueline Rosa de Souza1, Bruna Barreto 

Przybulinski1 
1Fundação Universidade Federal da Grande Dourados 

 

The use of lipid sources in the nutrition of laying birds is important for metabolism, 

since their inclusion improves palatability, increases energy levels and contributes to  
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the absorption of fat-soluble vitamins. In addition, the use of emulsifiers improves 

lipid digestibility, increasing the availability of fat globules that contribute to the 

formation of micelles and improve absorption. The aim of this study was to evaluate 

the biometry of the digestive and reproductive organs of quails fed different lipid 

sources and the inclusion of emulsifiers on low-energy diets. A completely randomized 

design was used, with 3x2 factorial arrangement, three lipid sources (soybean oil, 

poultry fat and beef tallow) and two energy levels (2800 kcal/kg basal and 2704 

kcal/kg+emulsifier). The variables analyzed from the digestive organs were the 

weights (g/gBW) of liver, gizzard, proventriculus, duodenum, jejunum+ileum, cecum 

and small+large intestine. In addition, size of the organs (cm) of the duodenum, 

jejunum+ileum and small+large intestine. The reproductive organs were evaluated the 

weights (g/gPV) of the oviduct and ovary, as well as the size (cm) of the oviduct. The 

variables weights (g/gPV) of liver, proventriculus and cecum did not show statistical 

differences, as well as the size (cm) of the jejunum + ileum and small+large intestine. 

Diets with beef tallow combined with the addition of emulsifier promoted smaller 

gizzards and poultry fat resulted in larger gizzards. The duodenum weight expressed 

lower values when emulsifier and soybean oil were combined. However, the 

sizes of the duodenum (cm) were larger when the emulsifier was used. It was 

observed that the poultry fat without the addition of emulsifier promoted lower 

weights of jejunum+ileum and small+large intestine. The biometry of the reproductive 

organs showed a significant difference only for the weight of the ovary (g/gPV), which 

the use of beef tallow-based diets showed greater weight. The inclusion of poultry fat 

with emulsifier in quail diets required greater mechanical digestion capacity and the 

inclusion of beef tallow increased the weight of quail ovaries. 

 

 

INTESTINAL MORPHOMETRY OF JAPANESE QUAILS FED DIFFERENT LIPID 

SOURCES WITH AND WITHOUT EMULSIFIER 

Vivian Aparecida Rios Castilho1, Felipe Cardoso Serpa1, Claudia Marie Komiyama1, Rodrigo 

Garofallo Garcia1, Maria Fernanda de Castro Burbarelli1, Jaqueline Murback Braz1, Cassia Regina 

Teodoro1 
1Fundação Universidade Federal da Grande Dourados 

 

Fatty acids for poultry must be supplied in the diets and may have vegetable and/or 

animal origin. The inclusion of emulsifiers in poultry nutrition may reduce 

manufacturing costs, reducing the level of energy supplied and improving the 

absorption of lipids. The objective of this study was to compare different lipid sources 

with and without inclusion of emulsifiers in the diet of Japanese quails with reduced 

energy level in the diet regarding the characteristics of intestinal morphometry. A 

completely randomized design was used, with 3x2 factorial arrangement, three lipid  
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sources (soybean oil, poultry fat and beef tallow) and two energy levels (2800 kcal/kg 

basal and 2704 kcal/kg+emulsifier). Histological measurements of the duodenum 

segment were evaluated, such as villus height and width, crypt depth and diameter 

and the villus:crypt ratio. The inclusion of beef tallow in the diet of quails, regardless 

of the inclusion or not of emulsifier, provided better results in intestinal histology. This 

is due to the greater development of the segment, morphometrical improvements in 

these structures increases the absorption of nutrients resulting in better production 

and especially in the use of energy from the diet. The diet formulated with beef tallow 

presented higher villus height, showing no difference when compared to soybean oil. 

In the same way, the villus:crypt variable showed a higher relationship when beef 

tallow was used when compared with the other fat sources. This indicates that the 

greater the intestinal villi length and crypt depth, the better intestinal health and 

quality. This improves the uniformity and integrity of the intestinal mucosa and 

consequently improves the absorption of nutrients due to the greater absorptive 

surface area. The inclusion of beef tallow increased the digestive and absorptive 

capacity of the duodenal segment due to the increase in villus height and villus:crypt 

ratio. Lipid sources together with emulsifiers are able to change characteristics of the 

intestinal cell architecture of Japanese quails. 

 

 

BODY AND SURFACE TEMPERATURE INDICES OF JAPANESE QUAILS IN 

RECREATE PHASES FED WITH DIFFERENT LIPID SOURCES 

Rodrigo Garofallo Garcia1, Maria Fernanda de Castro Burbarelli1, Jean Kaique Valentim1, Bruna de 

Souza Eberhart1, Vivian Aparecida Rios Castilho1, Larissa Grunitzky2, Rafael Borges de Souza2 
1Fundação Universidade Federal da Grande Dourados, 2Centro Universitário da                  Grande Dourados 

 

The inclusion of lipids in the diet of non-ruminant animals in addition to the benefit of 

the fatty acids in the diet, also provides the extra-caloric effect, referring to the higher 

liquid energy in the diet. In comparison to fiber and protein, lipids have lower caloric 

increment, wich is defined as the increase in the internal hetat production associated to 

food consumption. Thus, in hot climate regions, where thermal discomfort may cause 

serious production problems such as lower growth rate, higher water consumption, 

acceleration of heart rate and worsening in feed conversion, the inclusion of 

ingredients that may reduce the thermal discomfort is indicated. To evaluate these 

parameters, the cloacal and superficial temperature represent the temperature of the 

body nucleus and can be used to evaluate the condition of comfort or stress. Thus, 

the research had the objective of evaluating the body and surface temperature of 

Japanese quails supplemented with different lipid sources in the rearing phase. A 

total of 400 Japanese quaisl aged 21 days were distributed in a completely 

randomized design with ten replicates of eight birds per experimental unit, in five  
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treatments: control ration (RC) + 2.5% soybean oil, RC + 2.5% corn oil, RC + 2.5% 

cotton oil, RC + 2.5% sunflower oil and RC + 2.5% canola oil. In the last three days of 

each of the three productive cycles, data related to bird temperature were collected for 

the calculation of the average skin temperature and the average body temperature. 

The data were submitted to variance analysis and the meanscompared by the 

Tukey test at the level of 5%. There was no effect of the different lipid sources on the 

body and surface temperature of the birds. Since there were no significant effects on 

the surface and body temperature of birds, it may be indicated the use of the 5 lipid 

sources used as part of nutritional strategies for different practical management 

situations, such as in high temperature environments. The partial replacement of 

carbohydrates by oil based on the reduction of the caloric increment of the diet 

support the thermal comfort of birds. 

 

 

COEFFICIENTS OF METABOLIZABILITY OF NUTRIENTS FROM DIFFERENT 

LIPID SOURCES IN THE DIET OF JAPANESE QUAILS 

Rodrigo Garofallo Garcia1, Maria Fernanda de Castro Burbarelli1, Jean Kaique Valentim1, Felipe 

Cardoso Serpa1, Bruna de Souza Eberhart1, Vivian Aparecida Rios Castilho1, Gisele Aparecida Felix2 
1Fundação Universidade Federal da Grande Dourados, 2Centro Universitário da       Grande Dourados 

 

The digestibility of nutrients is a primary factor for animal performance and may be 

modified by several factors, such as microbiota balance, gastrointestinal tract health 

and ingredient quality. Thus, adding different ingredients to the diets, the evaluation of 

nutrient metabolizability is essential. Lipid sources in the diet of quails may improve 

their performance due to the action of fatty acids in animal metabolism. Thus, this 

study evaluated the nutrient digestibility of Japanese quail diets containing different 

lipid sources. The experiment was carried out using 350  quails, distributed in a 

completely randomized design in 5 treatments (soybean oil, corn, canola, sunflower 

and poultry fat) with 10 replicates of 7 birds per experimental unit. The 

metabolizability coefficient was evaluated by total collection of excreta method, using 

iron oxide marker, at beginning and the end of the 5-day period of evaluation. There 

were significant differences for metabolizability coefficients for dry matter, ether 

extract and mineral matter. Quails fed canola oil in the diet showed higher 

digestibility of dry matter when compared to the ones fed on poultry fat. There was 

also greater digestibility of ether extract for quails fed canola oil when compared to 

birds fed sunflower oil. There was lower mineral matter digestibility for corn 

sources when compared to other oils. The metabolizability coefficients of crude 

protein and AMEn were similar for all the diets. The lower digestibility of dry matter of 

poultry fat than vegetable oils was expected due to the characteristics related to its 

origin, mainly degree of fatty acid saturation. Plant lipid sources improves  
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nutrients metabolizability coefficients of quail diets when compared to animal lipid 

sources. 

 

 

INTESTINAL AND REPRODUCTIVE BIOMETRY OF JAPANESE QUAIL FED ON 

DIFFERENT LIMESTONE SOURCES 

Deyvid Ricardo Schmidt Pazuch1, Jean Kaique Valentim1, Claudia Marie Komiyama1, Rodrigo 

Garofallo Garcia1, Maria Fernanda de Castro Burbarelli1, Bruna Barreto Przybulinski1, Vivian 

Aparecida Rios Castilho1 
1Fundação Universidade Federal da Grande Dourados 

 

In laying birds nutrition, it can be emphasized that calcium and phosphorus are the 

most demanded minerals. The most used sources in animal feed come from rocks, 

such as limestone and phosphate, and this great use is attributed to their lower cost 

and greater availability. However, these inorganic sources of calcium are non-

renewable sources and their extraction promotes great environmental impact. A 

viable alternative to this problem is the use of organic sources, such as flour obtained 

from the skeleton of seaweeds Lithothamnium calcareum. The objective of this study 

was to evaluate the replacement of inorganic sources of calcium (calcitic limestone) 

by organic sources (calcareous algae) in the diet of Japanese quails during the 

rearing phase and its influence on the digestive and reproductive tracts of birds. A 

total of 300 Japanese quails were distributed in a completely randomized design, 

with 3 treatments (Control, containing 0% inclusion; 0.50% inclusion of calcareous 

algae 1; 0.50% inclusion of calcareous algae 2), 10 replicates with 10 birds per 

experimental unit. The experimental period comprised 21 to 42 days of age. The 

segments of the digestive tract (duodenum, jejunum, ileum, cecum) and reproductive 

organs (ovaries and oviduct) were weighted and had measured the lengths. It was 

found that the weight of organs subjected to treatment with algae 1 and 2, which are 

organic sources of calcium, did not show differences when compared to the control 

group. Quails are animals that have a high tolerance for variations in calcium and 

phosphorus in the diets and have the efficiency to excrete excess minerals. This 

factor may explain the lack of statistical difference between treatments. It is known 

that calcareous algae have alkalizing characteristics that act in the maintenance of 

acid-base balance and provide minerals with high adsorption on their cell wall due to 

their porous structure. This explains the good development of the quail's organs, 

without prejudice to animal health. It is concluded that the replacement of 0.50% of 

calcitic limestone by limestone algae may be used in the diet of quails without harming 

the performance of digestive and reproductive organs. 
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DIFFERENT SOURCES OF CALCAREOUS ALGAE ON JAPANESE QUAIL EGG 

QUALITY 

Deyvid Ricardo Schmidt Pazuch1, Jean Kaique Valentim1, Claudia Marie Komiyama1, Rodrigo 

Garofallo Garcia1, Maria Fernanda de Castro Burbarelli1, Joao Ricardo Rodrigues Ferreira Vieira, 

Vivian Aparecida Rios Castilho1  
1Fundação Universidade Federal da Grande Dourados 

 

For laying quails, calcium and phosphorus are the most demanded minerals in the 

diets. The most used sources come from rocks, such as limestone and phosphate, 

however they are non-renewable sources. In this context, there is the hypothesis that 

calcareous algae may replace inorganic sources without impacting production. The 

objective of the present study was to evaluate the replacement of inorganic calcium 

sources (calcitic limestone) by organic sources (calcareous algae). It was added 0.5% 

of calcareous algae 1 and calcareous algae 2 to replace the calcitic limestone in the 

diet of quails in the rearing phase, with repercussions on the quality of eggs in the 

initial laying phase. Internal and external egg quality parameters were evaluated, 

such as colorimetry, specific gravity, component weight, height and diameter of yolk 

and albumen, and the Haugh unit, yolk index and percentage of yolk, albumen and 

shell were calculated. There was an influence of different types of calcium sources in 

the diet of quails in the rearing phase for albumen and yolk height, Haugh unit and 

yolk index. For the other variables there was no significant influence. The use of 

calcium source from limestone showed higher albumen and yolk height than the 

inclusion of organic sources of calcium. Inclusion of limestone in the diets produced 

Haugh unit values higher than compared to organic sources. Despite the differences, 

the haugh unit presented by the eggs in all treatments indicated excellent egg quality. 

The shell thickness showed no difference between treatments, indicating the 

possibility of replacing calcium sources from calcitic limestone by calcareous algae. 

In this sense, the search for new sources of calcium for quail diets is necessary, 

especially the limestone algae since it is a more sustainable and ecologically correct 

product. The replacement of 0.50% of the diet with the inclusion of calcareous algae 

in place of limestone may be used in the diet of quails without harming the quality of 

the eggs. 
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LIPID PROFILE OF EGG YOLKS INCLUDING PRACAXI FUNCTIONAL OIL IN 

JAPANESE QUAIL DIETS 

Maria Fernanda de Castro Burbarelli1, Bruna de Souza Eberhart1, Rodrigo Garofallo Garcia1, Felipe 

Cardoso Serpa1, Claudia Marie Komiyama1, Claudia Andrea Lima Cardoso2, Érika Rosendo de Sena 

Gandra1 
1Fundação Universidade Federal da Grande Dourados, 2Universidade Estadual de Mato Grosso do 
Sul 

 

Functional oils may improve the egg quality and change yolk lipid profile, favoring the 

deposition of fatty acids of interest to their consumers, especially for polyunsaturated 

ones. Pracaxi oil (Pentachletra macroloba) is a lipid rich and diverse compound with 

beneficial health properties, perhaps not even studied in animal feed for production 

with nutraceutical purpose. The pracaxi oil used in the present study has oleic, linoleic, 

arachidic and behenic acids, which are responsible for more than 90% of the 

composition. Lauric (0.17%), myritic (0.09%), stearic (1.49%) and linolenic (1.3%) 

fatty acids were also founded. The objective of this study was to evaluate the egg lipid 

profile of laying quails fed diets containing different inclusion of Pracaxi functional oil. 

Quails were distributed in completely randomized, with 5 diets with 7 replications 

each and 5 quails per experimental unit, totaling 175 birds. Pracaxi oil was included at 

increasing levels in laying quail diets: 0%, 0.045% (11.25mg/kg/day), 0.090% 

(22.5mg/kg/day) 0.180% (45mg/kg/day) 0.360% (90mg/kg/day). The inclusion of 

functional pracaxi oil provided a negative quadratic (p=0.0015) effect on the 

deposition of linolenic acid in the egg yolk, and the level of 0.170% of pracaxi oil 

would provide the maximum deposition of linolenic acid in the egg yolk, the other fatty 

acids of the yolks were not influenced by the inclusion of pracaxi oil in the diets. 

According to the composition of pracaxi oil and its diverse lipid composition, it was 

expected that its inclusion in laying quail diets would change the lipid profile of quail 

egg yolks, which was not verified. The low inclusion of this compound in the diets of 

this study may be the determining factor for these findings. Pracaxi oil in inclusions 

from 11.25 mg/kg/day to 90 mg/kg/day for laying quails does not alter the lipid profile 

of egg yolks. 
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BIOCHEMICAL SERUM PROFILE INCLUDING PRACAXI FUNCTIONAL OIL IN 

JAPANESE QUAIL DIETS 

Maria Fernanda de Castro Burbarelli1, Rodrigo Garofallo Garcia1, Bruna de Souza Eberhart1, Gisele 

Aparecida Felix2, Vivian Aparecida Rios Castilho1,  Paulo Henrique Braz, Claudia Marie Komiyama1 
1Fundação Universidade Federal da Grande Dourados, 2Centro Universitário da   Grande Dourados 

 

Pracaxi oil (Pentachletra macroloba) is a lipid rich and diverse compound with 

beneficial health properties, perhaps not even studied in animal feed for production 

with nutraceutical purpose. The use of functional lipid sources has beneficial health 

effects in birds, these effects may be evidenced by the maintenance of blood 

biochemical parameters within adequate values for the species. The objective of this 

study was to evaluate the egg blood biochemical profile of laying quails fed diets 

containing different inclusion of Pracaxi functional oil Quails were distributed in 

completely randomized, with 5 diets with 7 replications each and 5 quails per 

experimental unit, totaling 175 birds. Pracaxi oil was included at increasing levels in 

laying quail diets: 0%, 0.045% (11.25mg/kg/day), 0.090% (22.5mg/kg/day) 0.180% 

(45mg/kg/day) 0.360% (90mg/kg/day). Blood samples were collected from the quails 

by intracardiac puncture at the end of the experimental period and were immediately 

centrifuged to separate the serum. The biochemical parameters evaluated in the 

present study were: Albumin, ALT, AST, Creatinine, Cholesterol and Triglycerides. 

No differences were observed in biochemical variables resulting with the inclusion of 

pracaxi functional oil in Japanese quail diets. Albumin, triglycerides, and creatinine 

values found in all treatments were within the normal range for the species. On the 

other hand, the ALT and cholesterol values for all treatments were found above the 

standards and the AST value was below the standards for the species. As the 

changes occurred in all treatments, this is probably to high nutritional levels in the 

diets, especially energy levels, since 2.5% soybean oil was included in all diets to 

meet energy requirements, which may have altered cholesterol and liver enzyme 

levels. Pracaxi oil supplemented via diets did not influence the blood parameters of 

Japanese quails, but further studies are suggested since all the animals evaluated in 

the present study showed slight changes in liver function. 

 

 

  



          

29 

 

 

 

 

 

BONE PARAMETERS EVALUATED OF GROWING QUAILS FED DIFFERENT 

CALCIUM SOURCES ORGANIC 

Jean Kaique Valentim1, Rodrigo Garofallo Garcia1, Maria Fernanda de Castro Burbarelli1, Bruna 

Barreto Przybulinski1, Paulo Henrique Braz2, Joyce Zanella1, Deivid Kelly Barbosa1 
1Fundação Universidade Federal da Grande Dourados, 2Instituto Federal de Educação, Ciência e 
Tecnologia Farroupilha 

 

Calcium and phosphorus are the most demanded minerals in laying birds diets, they 

are not only necessary in the growth phase, but also play a key role in the formation of 

bone mineral matrix and egg production. To meet the nutritional requirements of birds 

regarding these nutrients, sources with greater availability should be included in the 

diets in adequate amounts and proportions for each phase of laying quail production. 

In this sense organic sources may meet exigencies for minerals in quail diets due 

higher bioavailability of nutrients, calcium from this source is easily absorbed, without 

presenting ionic antagonism. Thus, the objective of the present work was to evaluate 

the replacement of inorganic calcium sources (limestone) by organic sources 

(calcareous algae) in the diet of Japanese quails during the rearing phase and its 

effects on bone quality. A total of 300 Japanese quails were used, distributed in a 

completely randomized design, with 3 treatments (Control, containing 0% inclusion; 

0.50% inclusion of calcareous algae 1; 0.50% inclusion of calcareous algae 2, both in 

relation to replacement of limestone in the diet. In the trial, there were 10 repetitions 

with 10 quails for each treatment. After birds slaughtering, the left thighs were 

identified, packed and stored at -15°C for 120 days, for the evaluation of bone quality 

evaluation (Seedor Index, Weight of the tibia bones (g), Length (mm), Moisture (%), 

Resistance (kg) and Ash). There were no significant changes in the parameters of 

bone quality of the birds with the use of organic sources of calcium. It was observed 

that there were no losses in bone density and strength in quails growing phase, thus, 

there are no physiological changes promoted by the intake of calcareous algae as 

source of calcium in the period of 21 to 42 days. Limestone replacement with 0.50% of 

the diet with calcareous algae may be used in the diet of quails without changing quails 

bone quality in the rearing phase. 
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META-ANALYSIS OF BUTYRIC ACID AS AN ALTERNATIVE TO ANTIBIOTICS 

ON WEIGHT GAIN AND FEED INTAKE IN BROILERS 

Fernanda da Silva Costa Braga1, Gustavo do Valle Polycarpo1, Nathalie Vásquez Gómez1, Bárbara 

Ribeiro Polidoro1, Polyana Vellone Giacomini, Fábio Sampaio Rosas1, Valquíria Cação Cruz-

Polycarpo1 
1Universidade Estadual Paulista 

 

Due to the association of the use of growth promoters with the induction of bacterial 

resistance, in 2006, the European Union banned antibiotic growth promoters in 

animal production. Consequently, there has been an increase in research seeking 

alternative additives to antibiotics, including butyric acid, which has the potential to 

control enteric problems in broilers. As a result, a large volume of papers has been 

produced, many of which present controversial results, making it difficult to interpret 

the information through the conventional literature review. The meta-analysis is 

characterized as an alternative to organize the information and generate a more robust 

conclusion. The objective of this work was to develop a meta-analysis to evaluate 

butyric acid as an alternative to antibiotics on weight gain and feed intake of broilers 

considering different situations of microbial challenge, once the presence of challenge 

is mandatory to prove its antimicrobial effect. To this purpose, a systematic review 

was performed, followed by quantitative analyses adopted in animal experimentation, 

where data were classified according to the type of sanitary challenge (without or with 

inoculation of pathogenic microorganism). The study revealed an interaction of the 

effect of the additives (antibiotic and butyric acid) with microbiological challenge on 

average daily weight gain. Without challenge, both additives increased the average 

daily weight gain. When chickens receive microbial inoculation, again both additives 

increase daily weight gain; however, under challenge antibiotics show better results 

than butyric acid. On feed intake, there was no interaction effect of additives with 

microbial challenge, also there was no main effect of additive and microbial 

challenge. We conclude that butyric acid increases weight gain in broilers, and can 

replace growth promoting antibiotics in situations without microbial inoculation. In 

situations of high microbiological challenge (with microorganism inoculation), butyric 

acid also provides increased weight gain, however, it is below antibiotics. 
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BENZOIC ACID AND ESSENTIAL OILS ON LAYING HENS PERFORMANCE AND 

EGGSHELL QUALITY 

Eveline Berwanger1, André Neves Mayer1, Neyre Norie Shiroma1, Ronnie Luiz Dari1, Aleksandro 

Schafer da Silva2, Marcel Manente Boiago2 
1Salus Com. de Prod. de Saúde e Nutrição Animal   S.A., 2Universidade do Estado de 
Santa Catarina 

 

Antimicrobials growth promoters (AGPs) have been supplemented in feed for several 

years to maintain health and improve productivity of poultry. On the other hand, 

AGPs continuous use have been proven to induce bacterial resistance. In this 

context, phytogenic substances and organic acids appear as feasible alternatives to 

AGPs use. Thus, the aim of this study was to evaluate the effects of the benzoic acid + 

essential oils on performance and egg quality of laying hens. The study was 

conducted at the State University of Santa Catarina (UDESC). One hundred and 

thirty-two Isa Brown laying hens, 42 weeks old, were randomly assigned to three 

dietary treatments for 112 days period. A negative control (T1: diet without AGPs), a 

treatment diet with benzoic acid + essential oils (T2: diet with 250 ppm of Lumigard 

TCB250) and a positive control (T3: diet with 20 ppm of virginiamycin). Egg 

production (EP), feed intake (FI), feed conversion ratio (FC), and shell breaking 

strength were assessed every 28 days. Each treatment was composed by 11 

replicates of 4 hens each. Data were analyzed using the PROC MIXED of SAS 

(2011) with diets (n=3) as the main factor and periods (n=4) as repeated measure. 

Differences were considered significant at (P <0.05). EP from hens fed virginiamycin 

or benzoic acid + essential oils did not differ from hens fed the negative control diet (P 

>0.05). On the other hand, laying hens fed the negative control diet consumed more 

feed than the others, which negatively impacted on FC (P < 0.05). FC were 2.06, 

2.03, and 1.98 g/g for T1, T2 and T3, respectively. The use of feed additives had a 

positive impact on FC, as hens produced the same number of eggs with less feed 

intake. Benzoic acid + essential oils supplementation increased eggshell breaking 

strength (4.06 to 4.43 kgf/cm2) as well as eggshell percentage (P < 0.05) compared 

to the control treatment. This effect can be related to improvements on gut health, 

digestibility, and absorption of minerals due to gut acidification induced by benzoic 

acid. In conclusion, data from this study indicates that the benzoic acid + essential 

oils is a viable option for laying hens feeding, as it improves feed conversion ratio and 

eggshell breaking strength. 
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CAROTENOID CONTENT IN THE EGGS YOLK OF JAPANESE QUAIL FED 

DIFFERENT LIPID SOURCES IN THE DIET 

Jean Kaique Valentim1, Rodrigo Garofallo Garcia1, Maria Fernanda de Castro Burbarelli1, Bruna 

Barreto Przybulinski1, Deivid Kelly Barbosa1, Joyce Zanella1, Silvia Maria Martelli1 
1Fundação Universidade Federal da Grande Dourados 

 

The pigmentation found in the egg yolk determines consumers desire and 

acceptability, who prefers eggs with darker pigmentation, and this is explained by the 

deposition of carotenoids from diets. Carotenoids are fat-soluble pigments 

synthesized by plants and photosynthetic microorganisms that are acquired by 

animals through food. Birds, like all animals, metabolize carotenoids, but they are not 

able to synthesize these molecules requiring carotenoids in their diets. In this sense, 

enrichment of diets and consequently products is a way to add value to poultry 

products, ensuring higher incomes in production. The research was carried out with 

the objective of evaluating eggs carotenoid content when quails were fed with diets 

containing different lipid sources in the production phase. The experiment was carried 

out in a completely randomized design with 5 treatments (soybean oil, corn oil, canola 

oil, sunflower oil and poultry fat) with 10 replicates each and 7 birds per experimental 

unit, totaling 350 birds. The experiment lasted 84 days, divided into 3 periods of 28 

days. The levels of carotenoids in egg yolks were quantified in relation to lipid 

inclusions in the diet. The carotenoid content was determined from a pool of 3 eggs 

per replicate collected during 3 days of evaluation at each end of the experimental 

period, and evaluated in a spectrophotometer at 450 nm. The effect of lipid sources 

was evaluated by comparing the means using the Tukey test at a 5% significance 

level. The values referring to the carotenoide content of the treatments with oil of 

soybean, corn, canola, sunflower, fat poultry were respectively: 20.74, 24. 27, 25.13, 

27.50 and 23.28. Carotenoids are precursors of vitamin A, and act as molecules that 

are part of cell protection and consumer attraction, as they give food color, which is 

the first noticeable characteristic of food consumption, giving expectations of quality 

and taste. The inclusion of soybean oil in the diet provided a lower number of 

carotenoids in eggs when compared to the source of sunflower oil. Different lipid 

sources in the diet of laying quails directly influence the deposition of carotenoids in 

the egg yolk. The inclusion of sunflower oil is indicated for better deposition of beta-

carotenes in the egg yolk. 
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EFFECT OF INCREASING LEVELS OF ORGANIC ACIDS AND POLYPHENOLS-

BASED ADDITIVE AS GROWTH PROMOTER FOR BROILERS 

Leonardo Mazzero1, José Matheus de Moura Andrade1, Helio Moreira Junior1, Isadora Mandolesi 

Valvano2, José Fernando Machado Menten1 
1Universidade de São Paulo, 2Universidade Estadual Paulista 

 

Alternatives to antibiotic feed additives, such as phytogenic compounds, organic 

acids, probiotics and prebiotics can promote improved gut health by modulating the 

microbial population and improving nutrient utilization. In this work, a product that 

combines organic acids (fumaric acid 0.5%, lactic acid 5.13%, citric acid 5.44% and 

ascorbic acid 1.2%) and polyphenols (rutin and hesperidin), which demonstrates 

modulating activity gut microbiota was studied. In order to determine the level of 

inclusion of this product in broiler diets, an experiment was carried out with 1400 male 

chickens, in a conventional poultry house, evaluating performance from 1 to 35 days 

of age. The birds were housed in RCBD with 5 treatments and 7 replicates of 40 

birds; treatments were three diets with different inclusions of the additive, A250 (250 

ppm), A500 (500 ppm), A1000 (1000 ppm) plus the controls: NC (negative) and PC 

(positive, with 10 mg/kg enramycin). The feeds were formulated based on corn and 

soybean meal according to the specifications of the Brazilian Tables for male broilers 

of regular performance, being isonutritive, containing phytase and without 

anticoccidial. Weight gain (WG), feed intake (FI) and feed conversion ratio (FCR) were 

evaluated. In WG (g) for A250, A500, A1000, NC and PC the results were 2498b, 

2588ab, 2526b, 2534b and 2700a (p<0.001, CV 2.96), respectively. In FI (g) for 

A250, A500, A1000, NC and PC the results were 3437b, 3565ab, 3448b, 3475ab 

and 3618a (p 0.007, CV 2.80), respectively. In FCR for A250, A500, A1000, NC and 

PC the results were 1.376b, 1.378b, 1.365b, 1.371b and 1.340a (p<0.001, CV 

1.16), respectively. The PC treatment resulted in an increase of 202 g in the WG, 143 

g in the FI and an improvement of 0.031 in the FCR compared to the NC (p0.05). This 

shows that the birds were under sanitary challenges, which was overcome with the 

use of enramycin. The A500 treatment stood out among the three dosages of the 

additive, resulting in GP and CR that did not differ from CP (p>0.05) This treatment 

resulted in an increase of 54 g in WG and 90 g in FI compared to NC, although the 

differences were not significant. The performance of chickens receiving the additive at 

dosages A250 and A1000 was inferior (p0.05). The WG and FI of broilers fed 500 

ppm of the additive containing organic acids and polyphenols were similar to those 

supplemented with antibiotic, but FCR was inferior. 
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EVALUATION OF DYSBIOSIS IN BIRDS SUPPLEMENTED WITH DIFFERENT 

PERFORMANCE-ENHANCING FEED ADDITIVES 

Ingrid G. Althman dos Santos1, Andressa Silva Jacinto1, Francine S Mota1, Ibiara C. L. Almeida 

Paz1, Rogerio Frozza, Marcos Antonio Nascimento Filho1, Nathalie Vásquez Gómez1 
1Universidade Estadual Paulista 

 

Recent studies show that the use of probiotics in the diet of commercial birds helps to 

optimize digestion and the absorption of nutrients necessary for greater productivity 

through direct action on the gastrointestinal tract and maintenance of its integrity. The 

objective of this study was to evaluate the effects of probiotic supplementation based 

on bacilli, essential oil and performance- enhancing antibiotic on the dysbiosis of 

laying hens in peak production raised in a cage-free system. It was observed that 

birds supplemented with probiotics had higher egg production and a lower rate of 

dirty eggs. Another parameter evaluated was the permeability of the intestinal 

mucosa, which showed no difference between the experimental treatments.When 

analyzing the data obtained in the histomorphological evaluation in the intestine of 

laying hens, we realized that the uninterrupted use of probiotic and essential oil 

provides more integral villi, even when there was an association of the antibiotic with 

the probiotic and essential oil. The efficiency of the probiotic in the maintenance of the 

villi is highlighted, after a period of 10 days of antibiotic use. During the experimental 

period, there were changes in the intestinal microbiota, where there was an 

improvement in the count of colony forming units (CFU) of bacilli and enterobacteria 

for the birds that were supplemented with probiotic, especially after the period of 

antibiotic administration. The birds that were supplemented with a diet without the 

inclusion of additives were influenced by the other treatments due to the environment, 

where there was a greater variation in the colony forming units (CFU) count than the 

others. Therefore, from these results, we concluded that the use of probiotics based 

on bacilli reduced the contamination of eggs, represented by the lower amount of 

dirty eggs, even though they were reared in a cage-free system. Even though there 

were no differences in the permeability of the intestinal mucosa, the probiotic, followed 

by the essential oil, allowed an improvement in bacterial counts and intestinal 

histomorphometry. 
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BIOMETRIC EVALUATION OF DIGESTIVE AND REPRODUCTIVE ORGANS OF 

JAPANESE QUAILS FED WITH DIFERENT LIPID SOURCES 

Cassia Regina Teodoro1, Rodrigo Garofallo Garcia1, Maria Fernanda de Castro Burbarelli1, Felipe 

Cardoso Serpa1, Jean Kaique Valentim1, Bruna de Souza Eberhart1, Claudia Marie Komiyama1 
1Fundação Universidade Federal da Grande Dourados 

 

Quail production is an increasing activity worldwide, due to the economic importance 

of its products such as meat and eggs. Quail presents high fertility, an excellent 

laying rate and that they require little space for installation as important factors for 

egg production efficiency. In order to optimize the production and management of 

these birds, the objective of this study was to evaluate the impact of a diet enriched 

with oils (lipid source), as these contribute as a source of energy, fatty acids and 

optimize digestibility. A total of 350 Japanese quails (Couturnix Japonica) were used 

in this trial, with 5 treatments - Soybean, Corn, Canola, Sunflower Oil and Poultry Fat 

- with 10 repetitions per treatment and 7 Japanese quails at peak laying per 

experimental unit. Slaughter and sample collection of 50 birds were in the 84th day of 

the experiment, quails had cervical dislocation, followed by bleeding by cutting the 

jugular, and scalding (56ºC for 2 minutes) and plucking manually. Carcass, edible 

viscera (liver, gizzard and heart) and inedible viscera (proventricle, intestines, cecum, 

ovary and oviduct) were removed and weighted. Digestive and reproductive organs 

were measured with a 90cm measuring tape for biometric evaluation. The relative 

values of the length, each segment measure was divided by the total length of the 

organ and its result multiplied by 100. Studies show that fatty acids may influence the 

reproductive system development and stimulating ovulation, perhaps in this study, 

quails had a similar development for the reproductive, intestinal and visceral parts, 

which can be justified by meeting the nutritional requirements for the production 

phase. Our findings suggest that lipid source variation is a viable and important 

supplement for egg production and quality that does not compromise the 

development of reproductive and digestive organs. 

 

 

BLOOD BIOCHEMICAL ANALYSIS OF JAPANESE QUAILS FED WITH 

DIFFERENT LIPID SOURCES 

Cassia Regina Teodoro1, Rodrigo Garofallo Garcia1, Maria Fernanda C  Burbarelli1, Jean Kaique 

Valentim1, Vivian A R Castilho1, Claudia Marie Komiyama1, Natasha Rocha da Silva2 
1Universidade Federal da Grande Dourados, 2Instituto Federal de Educação, Ciência e Tecnologia 
Farroupilha 

 

Quail production is an increasing activity worldwide, due to the economic importance 

of its products such as meat and eggs. Quail presents high fertility, an excellent 

laying rate and that they require little space for installation as important factors for  
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egg production efficiency. In order to optimize the production and management of 

these birds, the objective of this study was to evaluate the impact of a diet enriched 

with oils (lipid source), as these contribute as a source of energy, fatty acids and 

optimize digestibility. Biochemical analyzes reflects birds health and flock health, 

some studies show that the ingestion of fat by the birds may influence the blood 

concentrations of triglycerides, lipoproteins and fatty acids, which may change the 

meat fat composition. A total of 350 Japanese quails (Couturnix Japonica) were used 

in this trial, with 5 treatments - Soybean, Corn, Canola, Sunflower Oil and Poultry Fat 

- with 10 repetitions per treatment and 7 Japanese quails at peak laying per 

experimental unit. Blood samples were collected by cardiac puncture. The samples 

were immediately centrifuged to separate the serum, and then frozen at -20 °C until 

the time of biochemical analysis. Cholesterol, triglycerides, aspartate 

aminotransferase AST, alanine aminotransferase ALT and glucose were evaluated. 

ALT and AST are important hepatic markers, which are released into the blood 

stream when there is some type of liver injury, with AST being the immediate injury 

and ALT later. Moderate elevations of 350 IU/L of AST and from 800 IU/L are 

considered as high values and when associated with biliverdinuria or biliverdinemia 

they are indicative of severe liver damage. Perhaps, in the present study all values 

for AST remained within the range expected value. Studies show that diets rich in 

lipid-unsaturated sources may result in the formation of fatty acid hydroperoxides 

causing tissue damage, with AST as an indicative. In the present work, there was no 

evidence of liver damage. Our findings suggest that lipid supplementation is 

interesting alternative for quail diets without negative effects on blood biochemical 

parameters indicating the maintenance of quails health. 

 

 

SHELF-LIFE OF EGGS FROM COMMERCIAL LAYING HENS SUPPLEMENTED 

OR NOT WITH GALLIPROFIT® 

Pedro Pereira Leite Trevisani1, Ibiara Correia de Lima Almeida Paz1, Andressa Silva Jacinto1, Ingrid 

Grazieli Althman Dos Santos1, Francine S Mota1, Nathalie Vásquez Gómez1, Rogerio Frozza 
1Universidade Estadual Paulista 
 

The study aimed to evaluate the quality of eggs from laying hens, supplemented or 

not with Gallipro FIT®. For this, 24 eggs from each treatment (Control - without 

probiotic supplementation; GP - with probiotic supplementation; Amb for eggs stored 

at room temperature and Gel for eggs stored in a refrigerator) were analyzed for 

quality characteristics. As a result, we had better results for the animals with GPFIT 

supplementation for eggs 1 day after collection at the farm. It is possible to highlight 

the characteristics of shell quality, specific gravity, breaking strength, % and shell 

thickness. After 10 days in the refrigerator, the eggs from birds supplemented with  
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probiotics showed better internal quality, with emphasis on specific gravity, albumen 

and yolk height and albumen weight. Demonstrating less water loss for these eggs. 

After 20 days of storage, eggs from birds without supplementation showed a worsening 

in quality, especially those stored at room temperature. It is possible to verify that the 

eggshell quality of the hens that received GPFIT was improved, which reflected in less 

water loss, with lower percentages of shell. Egg quality after 30 days was negatively 

affected, however, storage in refrigerator allowed better yolk and albumen height, 

regardless of egg storage. Highlighting the maintenance of the specific gravity of 

the eggs of the GP Gel treatment, which is a direct indicator of the quality of the 

eggs. After 60 days of study, the use of a refrigerator for storage avoided a marked 

loss in egg quality, although the physicochemical properties of this product are 

compromised. During this storage period, the deterioration of the quality of eggs from 

birds supplemented with probiotics can be highlighted. Recording TBARS 

evaluations, which estimate the lipid oxidation of the yolks, at 60 days of storage 

there was a worsening for the eggs of the control treatment stored at room 

temperature. In general, eggs from birds that received Gallipro FIT® showed better 

Shelflife, especially those stored in the refrigerator. It can be inferred that, as the 

quality of the shell of these eggs was improved, the eggs lost less water and had less 

interaction with the environment, allowing their quality to be maintained under the 

conditions of this study. 

 

 

USE OF AN INDUSTRIAL CO-PRODUCT AS A PREBIOTIC ADDITIVE IN THE 

DIET OF LAYING HENS 

Francine S Mota1, Ibiara Correia de Lima Almeida Paz1, Caio Cesar Ouros2, Ingrid Grazieli Althman 

Dos Santos1, Andressa Silva Jacinto1, Pedro Pereira Leite Trevisani1, Carolina Zucatelle1 
1Universidade Estadual Paulista, 2Universidade Federal Rural da Amazônia 

 

The poultry industry has increasingly sought to meet the nutritional needs of 

production birds aiming at maximum performance and meeting the requirements of 

well-being, at a lower cost. In addition to seeking to reduce production costs, the new 

ingredients need to benefit the performance of the birds. To meet these objectives, 

the use of prebiotic compounds has been shown to be efficient, since through the 

modulation of the composition and/or activity of the intestinal microbiota, these 

substances are able to promote benefits to the intestinal integrity of the host and, 

consequently, collaborate for greater use of nutrients of diet, quality of the final 

product and immunological efficiency. Based on these statements, this study was 

carried out in order to evaluate the capacity of a co-product from the paper industry, 

used as a prebiotic in different doses of inclusion 0.25%, 0.50%, 0.75% and 1%, in 

laying hens for a period of 4 cycles of 21 days. In this study, it was observed that 

hens supplemented with this co-product had better results for feed intake, feed  
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conversion (kg of feed/kg of eggs) and laying percentage on average 6.34% when 

compared to the control treatment ( without addition of co-product) and the other 

inclusions of the compound, and the treatment with 1% addition of this compound. 

There was also an improvement in the parameters of percentage of cracked eggs and 

broken eggs, and the inclusion levels at 1% at the end of the four evaluated cycles 

showed the best results, with a percentage reduction of cracked and broken eggs on 

average of 0. 38% to 1.08%. We conclude that the inclusion of 1% of this additive is 

capable of influencing the productive indexes of birds such as feed conversion, 

productivity, quality and eggshell resistance. 

 

 

PERFORMANCE OF JAPANESE QUAILS WITH DIFFERENT LIPID SOURCES 

AND EMULSIFIERS IN THE DIETS 

Felipe Cardoso Serpa1, Rodrigo Garofallo Garcia1, Maria Fernanda de Castro Burbarelli1, Claudia 

Marie Komiyama1, Joao Ricardo Rodrigues Ferreira Vieira1, Paulo Henrique Braz2, Charlote Fátima 

Jardim Souza3 
1Fundação Universidade Federal da Grande Dourados, 2Instituto Federal de Educação, Ciência e 

Tecnologia Farroupilha, 3Centro Universitário da Grande Dourados 
 

Laying quail production is an attractive activity due their characteristics, precocity of 

laying, small feed consumption, high egg production and quick invested capital 

return. Lipid sources in laying diets are essential for animal performance, 

increasing egg production, and specifically in laying birds, for the improvement of 

egg quality. Additives capable of increasing the use of nutrients in diets are especially 

important as they increase the efficiency of laying activity. Therefore, the objective of 

the present research was to evaluate the different lipid sources in laying 

Japanese quail diets with reduced energy and the inclusion of the emulsifier additive 

and their effect on quail performance. The trial was in a completely randomized 

design, with a 3x2 factorial treatment arrangement, with three lipid sources, 

soybean oil (SO), poultry fat (PF), beef tallow (BT) and supplemented or not with 

emulsifier, with a reduction of 96 Kcal/kg of ration plus Lipocel emulsifier (g/t). The 

variables analyzed were feed consumption, egg production, marketable eggs, 

viability, egg conversion/mass, conversion/dozen, egg mass and egg weight. For 

the marketable eggs and conversion per dozen variables, there was an interaction 

between lipid source and inclusion of emulsifier and energy reduction, inclusion of BT 

with the inclusion of emulsifier in reduced energy diets showed lower value for the 

marketable eggs variable and higher conversion/dozen. Feed consumption 

presented isolated effects of source and emulsifier addition, the emulsifier inclusion 

and energy reduction presented the highest value. Comparing lipid sources in quail 

diets, quail fed with BT diets presented highest feed consumption, and PF the lowest  
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consumption. For the viability, there was an isolated effect of the lipid source, PF 

presented highest viability, not differing to SO, and the BT presented lowest viability. 

Feed conversion by egg mass presented isolated effect of the additive with higher 

value for emulsifier inclusion. The other variables showed no significant difference 

between treatments. It is possible to use alternative lipid sources to soybean oil, such 

as beef tallow and poultry fat with the addition of emulsifiers in energy reduced diets 

maintaining Japanese quail performance. 

 

EGG QUALITY OF JAPANESE QUAILS WITH DIFFERENT LIPID SOURCES AND 

EMULSIFIERS IN THE DIETS 

Felipe Cardoso Serpa1, Rodrigo Garofallo Garcia1, Maria Fernanda de Castro Burbarelli1, Claudia 

Marie Komiyama1, Bruna Barreto Przybulinski1, Charlote Fátima Jardim Souza2, Vidal Amoroso 

Martinez Garcete1 
1Fundação Universidade Federal da Grande Dourados, 2Centro Universitário da Grande Dourados 
 

Lipid sources in poultry diets are efficient to increase poultry production and 

performance, specifically in laying birds, lipids may improve of egg quality. Additives 

capable of increasing the use of nutrients in diets are especially important as they 

increase the efficiency of laying activity. Therefore, the objective of the present 

research was to evaluate the different lipid sources in laying Japanese quail diets 

with reduced energy and the inclusion of the emulsifier additive in the quality of their 

eggs. The trial was in a completely randomized design, with a 3x2 factorial treatment 

arrangement, with three lipid sources, soybean oil (SO), poultry fat (PF), beef tallow 

(BT) and supplemented or not with emulsifier, with a reduction of 96 Kcal/kg of ration 

plus Lipocel emulsifier (g/t). The egg quality variables analyzed were egg, yolk and 

albumen weight, specific gravity, yolk colorimetry; albumen height, yolk height and 

diameter, shell weight, shell thickness, Haugh unit, yolk index and percentage, shell 

and albumen percentage. The Haugh unit presented interaction between lipid source 

and inclusion of emulsifier and energy reduction, when the emulsifier was used and 

the energy of the diets was reduced, the addition of soybean oil there was higher 

Haugh unit values, when the additive was not used, the sources did not differ from 

each other, despite this difference, all diets provided values considered excellent as 

indicators of internal egg quality. The yolk weight, yolk colorimetry “a* and ” “b*” were 

influenced by the different lipid sources, with the highest yolk weight found with SB in 

the diets, for the colorimetry SB presented for the parameter “a*” a more intense red 

color and for the parameter “b*” it showed a more yellowish color. For the color *a, 

there was also an isolated effect of the inclusion of the emulsifier with energy 

reduction in which the inclusion of the additive showed greater intensity for red color. 

For the other variables analyzed, no diet effects were observed, maintaining high egg 

quality. It is possible to use alternative lipid sources to soybean oil, such as beef  
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tallow and poultry fat with the addition of emulsifiers in energy reduced diets 

maintaining Japanese quail eggs high quality.  

 

 

EGG QUALITY OF JAPANESE QUAILS AT DIFFERENT STORAGE PERIODS 

WITH DIFFERENT LIPID SOURCES AND EMULSIFIERS INCLUSION IN DIETS 

Joao Ricardo Rodrigues Ferreira Vieira1, Rodrigo Garofallo Garcia1, Maria Fernanda de Castro 

Burbarelli1, Bruna Barreto Przybulinski1, Felipe Cardoso Serpa1, Claudia Marie Komiyama1, Joyce 

Zanella1 
1Fundação Universidade Federal da Grande Dourados 

 

Nutrient sources used in laying quail diets influence the quality of eggs, ingredients or 

additives capable of increasing and maintaining their characteristics must be used, 

considering the search for superior animal sources of protein for human consumption. 

The objective of the present research was to evaluate the different lipid sources in 

laying Japanese quail diets with reduced energy and the inclusion of the emulsifier 

additive in the quality of their eggs at storage times. The trial was in a completely 

randomized design, with a 3x2 factorial treatment arrangement, with three lipid 

sources, soybean oil (SO), poultry fat (PF), beef tallow (BT) and supplemented or not 

with emulsifier, with a reduction of 96 Kcal/kg of ration plus Lipocel® emulsifier (g/t). 

The egg quality variables analyzed were egg, yolk and albumen weight, specific 

gravity, yolk colorimetry; albumen height, yolk height and diameter, shell weight, shell 

thickness, Haugh unit, yolk index and percentage, shell and albumen percentage, at 

room temperature and 0, 7 and 14 days of storage. Specific gravity presented 

interaction between the use or not of emulsifier in the diet and the storage period, there 

was a reduction in its values represented by a positive quadratic equation with the 

inclusion of emulsifier and energy reduction. There was an isolated effect of storage 

time on the % yolk, % of eggshell and % of albumen, the % of yolk and eggshell 

showed a positive linear equation, while the % of albumen showed a negative linear 

equation. Albumen height, yolk diameter and Haugh unit were also influenced only 

by storage time, the changes found in these variables were all indicative of the 

pronounced effects of time and egg storage conditions, reducing their quality. 

Eggshell thickness was not influenced by diets and storage time. Storage time is a 

determining factor in reducing the quality of animal protein products, thus in the 

present study the different lipid sources and the use of emulsifiers were not able to 

mitigate negative effects of storage time on the quality of quail eggs  
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EGG YOLK LIPID PROFILE OF JAPANESE QUAILS WITH DIFFERENT LIPID 

SOURCES AND EMULSIFIERS IN THE DIETS 

Joao Ricardo Rodrigues Ferreira Vieira1, Rodrigo Garofallo Garcia1, Maria Fernanda de Castro 

Burbarelli1, Felipe Cardoso Serpa1, Jean Kaique Valentim1, Claudia Marie Komiyama1, Jacqueline 

Rosa de Souza1 
1Fundação Universidade Federal da Grande Dourados 
 

The demand for human functional foods is currently expanding, especially products 

fatty acids enriched, due to their benefits to human health. Specifically in laying birds, 

lipids may improve the egg quality and change yolk lipid profile, favoring the 

deposition of fatty acids of interest to their consumers, especially for polyunsaturated 

ones. The aim of this research was to evaluate the different lipid sources in laying 

Japanese quail diets with reduced energy and the inclusion of the emulsifier additive 

in the lipid profile of egg yolks. The trial was in a completely randomized design, with a 

3x2 factorial treatment arrangement, with three lipid sources, soybean oil (SO), 

poultry fat (PF), beef tallow (BT) and supplemented or not with emulsifier, with a 

reduction of 96 Kcal/kg of ration plus Lipocel®(g/t). For the total egg yolk fatty acids, 

there was an interaction between the source and the addition of emulsifiers. The 

inclusion of emulsifier in PF diets presented the highest total egg yolk fatty acids 

values, followed by SO and BT. Without emulsifier, SO presented the highest value. 

Regarding the use or not of emulsifiers within the sources, a difference was observed 

only for the SO, with higher amounts for diets without the additive. There was an 

interaction for palmitic acid between the source and emulsifier with energy reduction. 

In the reduced diets and emulsifier there was no difference between the sources, as 

for the diets without reduction and emulsifier, PF caused less deposition of palmitic 

acid. There was a difference for BT, with lower values of this fatty acid comparing the 

use or not of emulsifiers in different sources. For stearic acid, an isolated effect of the 

lipid source was observed, BT presented the highest amount of stearic fatty acids. For 

oleic acid an isolated effect from the sources was observed, PF had higher 

concentrations in the yolk. For α-linolenic acid, there was an isolated effect of the lipid 

sources, the BT obtained higher concentrations when compared to the PF The 

inclusion of different lipid sources in the diet modulates the lipid profile of Japanese 

quail egg yolks, increasing the deposition of fatty acids of interest to human health, 

regardless of the use of emulsifiers and the reduction of diets energy.  
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TENEBRIO LARVAE MEAL AS A FUNCTIONAL FOOD MODULATES IMMUNITY 

OF BROILER CHICKENS. 
José Matheus de Moura Andrade1, Raquel Tatiane Pereira1, Vinicius Ricardo Cambito de Paula1, 

Helio Moreira Junior1, José Fernando Machado Menten1  
1Universidade de São Paulo 
 

In addition to its nutritional value as a feed component rich in protein (44 to 69%) and 

energy (23 to 47%), tenebrio (Tenebrio molitor) larvae meal (TM) also contains 

antimicrobial peptides, synthesized as a protective mechanism that has shown 

microbicidal effect against bacteria and other pathogens. Thus, it can be classified as 

a functional food. In this study, the effects of low inclusion levels of TM on growth 

performance and serum innate immunity in broilers challenged with E. coli 

lipopolysaccharide (LPS) was investigated. For the experiment, 192 d-old male 

broiler chicks were weighed and randomly divided into 24 metallic cages, with 4 

treatments and 6 replicates, in a randomized complete block design. The 

experimental treatments corresponded to the diets: NC (negative control) – no 

additives; PC (positive control) – NC + 10 mg/kg enramycin and 66 mg/kg 

salinomycin; TM0.5 – NC + 0.5% TM and TM2.0 – NC + 2.0% TM. The diets were 

based on corn and soybean meal and met the specifications of the Brazilian Tables, 

being isonutritive and isoenergetic. The chicks had free access to feed and water for 

the 21 d of experiment. On d 21 one bird/pen was injected with 2 mL (1,48 mg/kg of 

BW) E. coli LPS and one bird/pen was injected with 2 mL of sterile saline solution. 

Blood was collected to determine the hemolytic activity of the complement system 

(HACS) and myeloperoxidase activity (MPO) in serum. The birds exhibited significant 

response to the antimicrobials (PC), with BWG and FCR improved relative to NC 

(1165 vs. 1053 g, 1.105 vs. 1.147 g:g, P<0.05, respectively). TM05 had no effect on 

BWG and FCR (P>0.05). TM2.0 was intermediate in BWG (1113 g, P>0.05) and had 

FCR similar to the PC (1.108g:g, P>0.05). FI was significantly increased in PC 

compared to NC (P<0.05). In non-challenged broilers, TM2.0 resulted in greater 

HACS (P<0.01) and MPO (P<0.01) than the NC. The innate immune system is the 

first defense barrier. The use of 2.0% TM enhances broiler performance and the 

increased HACS and MPO indicates modulation of immune response of broilers, 

ensuring better health for the birds.  
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PERFORMANCE AND EGG QUALITY OF JAPANESE QUAILS SUPPLEMENTED 

WITH VITAMIN E WITH DIFFERENTS RATIOS OF LA:LNA 

Daniel Kendji Tokawa1, Leticia Aline Lima da Silva1, Rafaella Scaboro dos Passos1, Mariana dos 

Santos1, Maria Tereza Frageri Paulino1, Brena Cristine Rosário Silva1, Tatiana Carlesso dos Santos1 
1Universidade Estadual de Maringá 
 

Linolenic acid (LNA) has been used in poultry feed to improve production, but 

because it is a polyunsaturated fatty acid, it has low stability and requires the 

supplementation of antioxidants. Thus, the objective of this study was to evaluate the 

effect of different relations of linoleic acid (LA) with LNA and levels of vitamin E (VE) 

on the productive performance and egg quality of Japanese quail breeders. A total 

of 480 15-week-old quails were used, distributed in DIC and 2 × 3 factorial scheme, 

with two ratios of LA:LNA (13.75:1 and 9.29:1) and three levels of vitamin E (0; 200 

and 250 mg), 10 repetitions with 2 males and 6 females. Production performance and 

egg quality were evaluated in three 21-day cycles. Data were subjected to ANOVA 

and mean test (P<0.05). No significant difference was observed for laying rate 

(93.21%), daily feed consumption (24.72g/bird), feed conversion g/g (2.38) and 

g/dozen (318.73). For egg mass, the highest averages were observed in the 

treatments of LA:LNA 13.75+200VE (10.61g) and LA:LNA 9.29 (10.60g), followed by 

LA:LNA 9.29 + 200VE (10.54g), with lower averages when the breeder received 250 

mg VE, regardless of the ratio. In egg quality, no difference was observed for 

percentage albumen (61.32) and yolk (30.36), specific gravity (1070.43), yolk index 

(0.47) and Haugh unit (92.43). For egg weight, the best treatment was the one with 

LA:LNA 9.29 ratio (11.50g) and the lowest weights were 11.05 (LA:LNA 9.29 +250 

VE) and 10.99 (LA:LNA 13.75 + 250 EV). The shell percentage was highest with 

the LA:LNA 9.29 + 200 VE ratio (8.18) and lowest in the 250 VE treatments in both 

ratios (7.95 and 7.97 respectively). Shell thickness was greatest in the 9.29 + 200 VE 

treatment (0.23 µm), with no differences among the other treatments. It is concluded 

that for Japanese quail breeders, the best LA:LNA ratio is 9.29 with the 

supplementation of 200 mg VE due to the higher egg weight and shell quality indices. 

 

 

SOURCES OF ORGANIC CALCIUM INFLUENCE THE GROWTH OF JAPANESE 

QUAILS IN THE REARING PHASE 

Deivid Kelly Barbosa1, Rodrigo Garofallo Garcia1, Maria Fernanda de Castro Burbarelli1, Jean 

Kaique Valentim1, Jaqueline Murback Braz1, Bruna de Souza Eberhart1, Deyvid Ricardo Schmidt 

Pazuch1 
1Fundação Universidade Federal da Grande Dourados 

 

The study of allometry is an effective way of evaluating organs development in  
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relation to body development, allometric study does not consider the time required 

for the bird to reach a certain weight, but rather estimates the relationship 

between animal weight and the weight of other parts of the organism. Among the 

aspects that interfere in the allometric study, minerals exert great changes, as they 

influence muscle deposition, organs and bone mineralization. The objective of this 

study was to evaluate the replacement of limestone (L) by calcareous algae (CA I 

and II) in Japanese quail’s diets, in the rearing phase, on the growth coefficients of 

parts and organs of Japanese quails (Coturnix japonica). Three hundred Japanese 

quails were distributed in a completely randomized design, with three treatments, 10 

repetitions and 10 birds per repetition. The treatments were: basal diet (BD); BD with 

0.50% replacement of L by CA I; BD with 0.50% replacement of L by CA II. The 

analyzes to obtain the allometric coefficients were performed using the Statistical 

Analysis System. The evaluation of the allometric coefficients of the birds' growth 

showed that there was a positive heterogonic behavior, indicating late development 

for the back of the birds in all treatments, in the same way that it was observed in the 

breast growth. As for the oviduct of birds fed a diet containing alga II, a negative 

heterogonic behavior was observed, indicating early development. In general, there 

was negative heterogonic behavior of organs, oviduct and duodenum in birds in 

relation to the body. The other parts evaluated showed isogonic growth with the 

inclusion of all calcium sources in the diets. Thus, the use of algae as sources of 

organic calcium to replace limestone may be used without negatively impacting the 

growth of Japanese quail (Coturnix japonica) organs.  

 

 

VEGETABLE LIPID SOURCES IN THE DIET OF JAPANESE QUAILS IN THE 

REARING PHASE AND THEIR IMPACT ON THE PRODUCTION PHASE 

Deivid Kelly Barbosa1, Rodrigo Garofallo Garcia1, Maria Fernanda de Castro Burbarelli1, Ester 

Bertoldo Rezende, Jean Kaique Valentim1, Rita Therezinha Rolim Pietramale,  

Cassia Regina Teodoro11Fundação Universidade Federal da Grande Dourados 

 

Quails have characteristics of great production, rapid growth, sexual precocity, high 

rusticity and low food consumption. Among the nutritional benefits in this production, 

when using a correct percentage of oils or fat in the diets, performance 

improvements may be obtained, due to meeting energy requirements. The main lipid 

source used in non-ruminant diets is soybean oil, however, the industry has some 

difficulties in the production of this oil, due to the high demand, in this context, 

alternative food sources that improve production and reduce costs is a reality in the 

poultry production. Therefore, the objective of this research was to evaluate the 

residual effect of different lipid sources in rearing diets of Japanese quails (Coturnix 

japonica) in the initial laying phase, on performance and egg quality. In the first stage, 

400 Japanese quails aged 21 days were used, in a completely randomized design  
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with ten replications of eight birds each. Five treatments were used: basal diet (BD) 

with 2.5% soybean oil, BD with 2.5% corn oil, BD with 2.5% cotton oil, BD with 2.5% 

sunflower oil and BD with 2.5% canola oil. At 42 days, maintaining the initial design, 

all birds received a basal diet with soybean oil, in order to evaluate the residual effect 

of the previous phase on performance and egg quality in the initial laying phase (43 

to 84 days). The different lipid sources did not affect the performance of the birds in 

the initial phase of production. For egg quality, the parameters of height, diameter and 

yolk index, gravity and HU were better in the treatment with sunflower oil. The lipid 

sources from soybean, corn, cotton, canola and sunflower may be used as energy 

ingredients in the rearing diet of laying quails as they maintain performance in the initial 

laying phase. There was a residual effect of rearing diets on the characteristics of the 

eggs and the inclusion of sunflower oil resulted in better egg quality.  

 

 

PERFORMANCE OF BROILERS FED DIETS CONTAMINATED BY MYCOTOXINS 

WITH INCLUSION OF A DETOXIFYING BLEND 

Francielle Oliveira Marx1, Javer Alves Vieira Filho, Rodrigo de Freitas Jacob, Claudio Franco2, Ana 

Vitória Fischer da Silva1 
1Universidade Federal do Paraná, 2Vaccinar 

 

Among the main challenges in poultry industry, the control of mycotoxins has been 

one of the major attention points given the high incidence of these contaminants in 

raw materials used on feed production. Corn, used as the main energy source on 

poultry diets, is one of the ingredients most susceptible to fungal contamination, 

probably due to the nutritional characteristics that allows its growth and consequently 

the production of mycotoxins (FREITAS et al., 2009). Fumonisins are a group of 

mycotoxins produced by fungi belonging to Fusarium genus that can cause 

numerous negative impacts on poultry production. These metabolites have been 

reported to decrease weight gain, liver, proventriculus and gizzard size, causing 

thymic cortical atrophy, multifocal hepatic necrosis and biliary hyperplasia in broilers 

(Ledoux et al., 1992). Because of this, efforts have been made to minimize the 

damage caused by these contaminants. Therefore, the objective of this study was to 

evaluate the use of a detoxifying blend, composed of mycotoxin adsorbents, herbal 

extracts and probiotics, on the performance of broilers fed feed contaminated by 

fumonisin. A total of 360 one-day-old Cobb 500 male chicks were used. The birds 

were randomly distributed into 6 treatments (T1: negative control, mycotoxin free 

treatment; T2: T1 + mycotoxin challenge; T3: T2 + 0.05% detoxifying; T4: T2 + 0.1% 

detoxifying; T5: T2 + 0.2% detoxifying; T6: T2 + 0.4% detoxifying), eachwith 6 

replicates of 10 birds each. For the challenge, 100 ppm of fumonisin was added to 

the diets, that were formulated according to NRC (1998) requirements. The  
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performance variables evaluated were: feed intake (FI), weight gain (WG) and 

feed conversion (FC). The data were analyzed with ANOVA using the R software. 

The Duncan test was used to identify differences between means at the significance 

level P < 0.05. The treatments did not influence the feed intake and feed conversion 

responses (P>0.05). The addition of 0.10% of the detoxifying blend improved the 

weight gain of challenged birds (P<0.05). In conclusion, the addition of the 

detoxifying blend helps to reduce the deleterious effects of fumonisin and preserves 

the performance of birds.  

 

 

INTESTINAL HISTOMORPHOMETRY OF BROILERS FED DIETS 

CONTAMINATED BY MYCOTOXINS AND WITH INCLUSION OF A DETOXIFYING 

BLEND 

Francielle Oliveira Marx1, Javer Alves Vieira Filho2, Rodrigo de Freitas Jacob2, Claudio Franco2, Ana 

Vitória Fischer da Silva1 
1Universidade Federal do Paraná, 2Vaccinar 

 

The impact of mycotoxins on animal performance is a reflection of how these 

contaminants that, even at low levels, can affect physiology, weakening organs like 

liver, kidneys and the entire gastrointestinal tract. Among the main macroscopic 

alterations, we can highlight lesions ranging from villous atrophy to hemorrhagic 

enteritis (Hoer, 1996). In this contexto, fumonisins are described as blocking of the 

mitotic cycle phases of epithelial cells, decreasing its proliferation (Bouhet et al., 

2004). Based on this, efforts have been made to minimize damages caused by these 

contaminants. Therefore, the objective of this study was to evaluate the use of a 

detoxifying blend, composed by mycotoxin adsorbents, herbal extracts and probiotics 

on intestinal histomorphometry parameters of broilers fed with aflatoxin or fumonisin 

contaminated feeds. Two experiments were developed, each with 360 one-day-old 

male Cobb 500 broilers. On both, the birds were randomly distributed into 6 

treatments (T1: negative control, mycotoxin free; T2: T1 + mycotoxin challenge; T3: 

T2 + 0.05% detoxifying; T4: T2 + 0.1% detoxifying; T5: T2 + 0.2% detoxifying; T6: T2 

+ 0.4% detoxifying), each with 6 replicates of 10 birds each. For the challenge, 2.8 

ppm of aflatoxins (exp. 1) and 100 ppm of fumonisin (exp. 2) were added to the diets. 

The variables evaluated were: villus height, crypt depth and villus height/crypt depth 

ratio (Kisielinski et al., 2002). The data were analyzed with ANOVA using the R 

software. The Duncan test was used to identify differences between means at the 

significance level P < 0.05. There was an improvement in the villus height (P<0.05) of 

birds challenged with fumonisin when fed with 0.10% and 0.20% of the detoxifying 

blend. The villus height was improved (P<0,05) on birds challenged with fumonisin 

fed with 0.10% and 0.20% of the detoxifying blend. The inclusion of 0.20% of the  
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detoxifying blend improved the villous width of birds challenged with aflatoxin 

(P<0.05). The study demonstrated that the addition of the detoxifying blend helps to 

reduce the deleterious effects of aflatoxin and fumonisin.  
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OTHER AREAS 

 

CORRELATION OF CORTICOSTERONE IN PLASMA AND FEATHERS TO 

MEASURE WELFARE IN BROILERS 

Nathalie Vásquez Gómez1, Fernanda da Silva Costa Braga1, Andressa Silva Jacinto1, Marconi Italo 

Lourenço da Silva, Ibiara Correia de Lima Almeida Paz1, Rogerio Frozza2, Ingrid Grazieli Althman 

Dos Santos1 1Universidade Estadual Paulista, 2CHR-Hansen 

 

Corticosterone has been reported as an indicator of stress or welfare in poultry and 

when levels are elevated it is a marker of acute stress. In the poultry industry this 

hormone is measured in the plasma through blood sampling, which can interfere with 

the welfare of the chickens, causing pain and stress. Moreover, this process can 

decrease the reliability of the results because of the increase in corticosterone 

generated by the stress of management. When corticosterone is measured in 

feathers, it becomes reported as a longitudinal record of their secretion during life, 

and it is believed that the integration of corticosterone is through blood diffusion into 

the feather during its growth. The objective of this study was to correlate 

corticosterone in blood plasma and in the feathers of the left wing, back, and tail on 

days 20, 34, 40 and full period, in order to test a new methodology for measuring 

welfare in the poultry industry. The study showed a strong association between the 

corticosterone present in the plasma of the chickens and the corticosterone present 

in the feathers, especially the feathers of the left wing, which showed the 

highest positive relationship with the blood throughout the period, and on day 34 

was when the strongest correlation occurred in relation to the other days of analysis. 

Back feathers showed a very strong positive relationship on days 20 and 34, 

however, on day 40 and the full period the correlation was moderate positive. Tail 

feathers had the lowest correlation during all measurements, being a moderate 

positive correlation. At day 40 and the full period, they had the lowest correlation 

values of the entire study. It can be verified that there is a strong relationship between 

corticosterone levels in blood serum and in feathers, and left wing feathers showed 

the highest positive correlation. Therefore, it can be concluded that the measurement 

of corticosterone in feathers is an efficient option to measure stress in the poultry 

industry, being a safe and reliable method that does not generate stress or 

discomfort in poultry. Further research is needed to define reference values and 

factors that may alter corticosterone deposition in feathers. 

 

 

  



          

49 

 

 

 

 

 

USE OF PFAFFIA PANICULATA TO CONTROL STRESS IN JAPANESE  QUAILS 

Nathalie Vásquez Gómez1, Thais Tomoyo Rocha Ueoka2, Fernando Barbosa Tavares2, Maria 

Cristina Manno2, Kedson Raul de Souza Lima2, Monique Valéria de Lima Carvalhal2, Caio Cesar 

Ouros2 
1Universidade Estadual Paulista, 2Universidade Federal Rural da Amazônia 

 

Quail production is characterized by production efficiency and the rapid economic 

return, which can happen as early as the second year of production. Despite the 

economic advantage that the system presents, other topics need to be considered, 

for example, the welfare of quails that are in the production system. Quails are 

commonly related to their aggressive pecking and feather- plucking behavior 

generated by the high level of stress that they are subjected during production. Using 

herbal medicines can be an alternative to control stress in production systems, since 

some active raw materials from vegetables can result in calming effects, thus 

improving the wellfare condition. Several herbal medicines have been and continue 

to be studied, such as passionflower, chamomile, valerian and kava-kava, and the 

concentration of inclusion needs to be determined to avoid negative performance 

changes. Pfaffia paniculata, also known as Brazilian ginseng is already used for 

human therapies where it has effects of reducing physical and mental fatigue, and 

may be associated with a decrease in states of stress and depression. Thus, this study 

aimed to evaluate the behavior of Japanese quails supplemented with phytotherapic 

based on Pfaffia paniculataroot, included in diets at different concentrations (0, 250, 

500 and 750mg/kg). The performance of the quails was modified by the 

supplementation of Pfaffia paniculatawith an increase in feed consumption in the diets 

where the phytotherapic was included, as well as an increase in egg production, and 

in this parameter, the treatment with the inclusion of 500mg/kg stood out with the 

highest production. The behavior of tonic immobility did not change throughout the 

experimental period, as well as there was no change in the parameters of time in 

food or water intake, time in leisure, time investigating feathers, agitated movements, 

comfort movements or pecking. With that, the conclusion of this study is that the use 

of the phytotherapic Pfaffia paniculatawas not efficient to change the behaviors that 

were quantified in the conditions that the experiment was conducted, but it showed a 

possibility of performance improvements with the increase of eggs produced. 
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EFFECTS OF DIFFERENT ENVIRONMENTAL ENRICHMENT RESOURCES ON 

THE BEHAVIOR AND WELFARE OF BROILERS CHICKENS 

Carolina Zucatelle1, Marconi Italo Lourenço da Silva1, Ibiara Correia de Lima Almeida Paz1,2, 

Andressa Silva Jacinto1, Francine dos Santos Mota1, Ingrid Grazieli Althman dos Santos1, Pedro 

Pereira Leite Trevisani1, Nathalie Vásquez Gómez1 
1Universidade Estadual Paulista (FMVZ -Produção Animal e Medicina Veterinária Preventiva), 
2FAPESP nº2018/07801-2 

 

The Brazilian poultry is a world reference in efficiency and product quality, serving 

the most diverse markets. Currently, there is an increased global demand for more 

sustainable practices in production systems, including animal welfare. It makes 

poultry farming more questioned by society. There is a need to develop procedures 

and techniques for environmental enrichment that improve the quality of life of 

animals in the poultry barns. The objective of this study was to evaluate the influence 

of the isolated use of straw bales, step platforms, and laser projectors on the 

expression of behavior and welfare of broiler chickens. A total of 2400 male Ross 

AP95 broiler chicks 1 day old from a commercial hatchery were used for an 

experimental period of 42 days. The experimental design was completely 

randomized with 4 treatments and 4 pens each: Control (C): animals housed in an 

environment without any environmental enrichment resource; Straw Bales (SB): 

animals housed in an environment with access to straw bales; Step Platforms (SP): 

animals housed in an environment with access to step platforms; and Light Spots 

(LS): animals housed in an environment with access to light spots. Ethological 

observations were conducted in the poultry barn using 16 (sixteen) high-resolution 

cam (HD). The isolated use of enrichments did not influence the increase in 

locomotion activity (P=0.224). No treatments effects were observed in the following 

behaviors: lying/resting, locomotion, hygiene, eating, drinking, and dust bathing. 

Treatment effects were found in the behaviors of foraging while 

standing/pecking/pecking (P=0.036) and play fighting (P=0.006), where there was a 

higher frequency of play fighting in the animals from treatments C and LS and a 

lower frequency of foraging while standing/pecking/pecking in the animals from SB 

treatment. Frequencies of the behaviors in the straw bales were maintained 

throughout the trail and increased when the animals reached older age from 34 days. 

The frequency of the animals using step platforms increased and remained high until 

more advanced age, while the frequency of animals running and chasing spot lights 

decreased with age. It concluded the isolated use of these enrichments does not 

provide enough stimulation of behavioral expression. 
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INFLUENCE OF BACILLI-BASED PROBIOTIC SUPPLEMENTATION ON 

SEROTONIN SYNTHESIS IN BROILERS CHICKEN 

Andressa Silva Jacinto1, Ingrid Grazieli Althman Dos Santos1, Ibiara Correia de Lima Almeida Paz, 

Francine dos Santos Mota1, Nathalie Vásquez Gómez1, Pedro Pereira Leite Trevisani1, Alberto 

Yocyitaca Inoue 1Universidade Estadual Paulista 

 

It is known that banning the use of performance-enhancing antibiotics can generate 

significant losses with in the productive sector, both in bird performance and in 

increased mortality. This situation led to the search for a new approach: the use of 

probiotics as substitutes for performance-enhancing antibiotics. Supplementation of 

probiotics in diets can be a tool that helps to reduce stress and this effect is observed 

in greater intensity when using probiotic strains capable of producing 

neurotransmitters, such as serotonin, which has about 95% of production in the 

intestine. Therefore, the better the integrity of the intestinal mucosa, the higher the 

levels of serotonin produced, helping to reduce stress. The objective of this study was 

to evaluate the use of different bacilli-based probiotics as an alternative to the use of 

performance-enhancing antibiotics and their effects on serotonin synthesis in broilers 

chicken. From the results obtained, it was found that birds supplemented with 

probiotics had higher levels of circulating serotonin (5-HT) in the blood. The 

expression of the TPH1 gene (precursor of serotonin) was higher in treatments that 

received probiotic supplementation and in view of this, we can infer that there was a 

greater stimulus for serotonin synthesis, which was confirmed by the increase in 

circulating serotonin levels. It was observed that probiotic supplementation was also 

able to increase the expression of two other genes, 5HTT and SLC6A4, which 

collaborate in the transport of serotonin, evidencing that the modulation of the 

intestinal microbiota and maintenance of intestinal integrity can act positively in the 

gut-microbiota- brain axis. The increase in serotonin levels may be associated with 

the improvement in the welfare of broilers chicken from treatments that contained 

probiotics, and these were the ones that obtained the best results in the behavioral 

evaluations. Thus, we conclude that the supplementation of probiotics based on 

bacilli as an alternative to performance-enhancing antimicrobials for broilers is an 

efficient tool, since these products favor the maintenance of higher levels of free 

serotonin and improve well-being.  
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PELLET-TIME: AN INNOVATIVE SYSTEM TO PREDICT PELLET 

CONSUMPTION TO HEAT BROILER HOUSING, USING WEATHER FORECAST 

DATA 

Angélica Signor Mendes1, Fernando Macagnan1, Diandra Masurana Jahn1, André Roberto 

Ortoncelli1, Isadora Bischoff Nunes2, 1Universidade Tecnológica Federal do Paraná, 2University of 
Guelph 

 

Pine pellets are an important product consumed worldwide, with constant growth over 

the years, it is an option for heat generation with high efficiency and practicality. In 

addition, it is a form of clean and sustainable energy, very important for today, where 

the preservation of the environment is of paramount importance. This work aims to a 

software that facilitates the management of the rural property, as well as to determine 

an equation to predict the consumption of pellets as a function of climatic variables. 

To this end, a database of a broiler producer integrated to a poultry company was 

used, with data recorded from November 13th, 2019 to February 21st, 2021. The 

variables that composed the database were: consumption of electricity and pellets, 

ambient temperature (internal and external) and relative humidity (internal and 

external). To meet the objectives of this work, a correlation was made between pellet 

consumption and the other variables mentioned, using multiple linear regression 

analysis. The software used was Microsoft Excel. Through the F test of global 

significance, it was possible to verify that the model is useful to predict the 

consumption of pellets, that is, with statistical evidence (p<0.05). Subsequently, 

through the individual significance test, it was possible to identify which of the 

analyzed variables are related to the consumption of pellets, where it was observed 

that the variables minimum internal temperature, maximum internal temperature and 

average external temperature had a significant effect, and these variables were used 

in the equation, representing 58% of the variability in pellet consumption, with a 

variation of about 82.11 kg day-1. Based on the studies carried out, a web system 

was developed (responsive for use on computers and mobile devices), with the 

functionality of predicting the consumption of pellets based on the inputs provided by 

the user, in this case the ambient temperature data. With each access to the system, 

all data will be saved in the web browser, which will facilitate the reuse of the system. 

The innovative system developed called “Pellet-time” proved to be easy to handle 

and capable of predicting the consumption of pellets needed to heat a broiler 

housing, based on weather forecast data, enabling greater control and management 

of the rural property.   
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A MINIMUM ENVIRONMENTAL COMPLEXITY CAN IMPROVE 

SPONDYLOLISTHESIS FREQUENCIES IN BROILER CHICKENS 

Marconi Italo Lourenço da Silva1, Andressa Silva Jacinto1, Ibiara Correia de Lima Almeida Paz1, Caio 

Cesar Ouros2, Nathalie Vásquez Gómez1, Ingrid Grazieli Althman dos Santos1, Carolina Zucatelle1 
1Universidade Estadual Paulista, 2Universidade Federal Rural da Amazônia 

 

Environmental enrichment is a strategy to provide a complex environment for broiler 

chickens and allow them to perform a range of natural behaviors. However, chickens 

usually are raised in a barren and non-stimulating environment. In addition, fast-

grown broilers can develop locomotion disorders like spondylolisthesis, which is a 

deformity of the sixth thoracic vertebra (T6), including enlargement and distortion, 

causing spinal cord compression and eventually posterior paralysis. The severe 

condition can affect 2% of the flock between 3 to 6 weeks of age. Some studies have 

shown genetic predisposition as the main cause of this condition. However, it can 

manifest when associated with fast body weight gain and a stressful and barren 

environment. The objective of this study was to assess spondylolisthesis frequencies 

in broilers chickens housed in barren and complex environments. 2400 male Ross 

AP95 chicks 1- day old from a commercial hatchery were used. The experimental 

design was completely randomized with 4 treatments and 4 pens of 150 animals 

each: Control (C): animals housed in a barren environment; Straw Bales (SB): 

animals housed with access to straw bales; Step Platforms (SP): animals housed with 

access to step platforms; and Light Spots (LS): animals housed with access to light 

spots. At 43 days, 5% of the birds of each treatment were randomly selected and 

slaughtered. Spondylolisthesis was macroscopically assessed in all animals. The data 

were analyzed using non-parametric statistics by the Chi-squared test (P<0.05). 

Animals raised in a barren environment presented a higher frequency of 

spondylolisthesis than animals raised in complex environments (C = 56.25%, SB = 

47.92%, LS = 29.17%, and SP = 20.83%. X²2 = 16.27. P = 0.01). Animals raised 

with access to platforms presented better frequencies of spondylolisthesis than in 

other environments, which may be associated with the strengthening of the 

locomotive system through exercises such as walking up and down and jumping off 

the platform, thus preventing the skeletal-biomechanical imbalance caused by 

exacerbated growth of the Pectoralis major muscle. In conclusion, providing a 

minimum environment complexity can improve spondylolisthesis frequencies in the 

flocks and improve animal welfare.  
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ALLOMETRIC GROWTH OF BROILERS AFFECTED BY WHITE STRIPING AND 

WOODEN BREAST MYOPATHIES 

Vivian Aparecida Rios Castilho1, Claudia Marie Komiyama1, Rodrigo Garofallo Garcia1, Felipe 

Cardoso Serpa1, Maria Fernanda de Castro Burbarelli1, Deivid Kelly Barbosa1, Bruna Barreto 

Przybulinski1 
1Fundação Universidade Federal da Grande Dourados 

 

The occurrence of pectoral myopathies is frequent in the poultry industry, causing 

many economic losses, arousing interest in research on the allometric growth of 

broilers. The objective of this study was to verify the growth behavior of the chicken 

commercial cuts affected or not by pectoral myopathies. At 35 days, 300 birds were 

slaughtered to evaluate the breasts for the presence of pectoral myopathies. The 

samples were randomly selected considering normal fillets (N), White striping (WS) 

and Wooden breast (WB) regardless of the degree of involvement. The weights of 

commercial cuts (breast, thigh, drumstick, wings, back and feet) were measured. To 

verify the hypothesis b=1, the “t” test (Student) was performed (a = 0.05 and a = 0.01). 

For chicken with normal fillets, it was found that only the thighs and drumsticks 

showed non-significant b values showing isogonic growth (b = 1), that is, when the 

analyzed part has a similar growth to the whole body. Feet, breast, wings and back 

had a significant b value, presenting heterogonic growth (b ≠ 1). Foot and breast had 

late growth (b >1), and wings and back had early growth (b < 1). Chicken with breast 

fillets affected by WS showed isogonic growth (b = 1) only for wings, back and 

drumstick. Feet and breast showed late growth (b >1). On the other hand, birds 

affected by WB showed heterogonic growth for all parts, feet, breast, thigh and 

drumstick had late growth (b >1) and the wings and back showed late growth (b < 1). 

According to the curve of growth and body development, the supporting tissues 

develop in an accelerated rhythm since the distribution of nutrients is carried out 

according to the need and activity of each tissue. It is evident that there is a degree of 

maturity in each part of the bird's body as function of the age. Breast muscle 

deposition has fast rate, possibly in response to increased body weight, while the 

back and wings reach a plateau. We conclude that there is no difference in the 

growth of commercial cuts of broilers affected or not by pectoral myopathies.  
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MEAT TENDERNESS OF BROILERS FILLETS AFFECTED BY DIFFERENT 

SCORES OF WHITE STRIPING AND WOODEN BREAST MYOPATHIES 

Vivian Aparecida Rios Castilho1, Claudia Marie Komiyama1, Rodrigo Garofallo Garcia1, Maria 

Fernanda de Castro Burbarelli1, Jacqueline Rosa Souza, Deivid Kelly Barbosa1, Felipe Cardoso 

Serpa1 
1Fundação Universidade Federal da Grande Dourados 

 

Considering the meat quality characteristics, tenderness assumes a prominent 

position, as the sensory characteristic that has the greatest influence on the 

acceptance of meat by consumers. The objective of this study was to evaluate the 

tenderness of the meat of broilers affected or not by White striping and Wooden 

breast myopathies associated in different scores. Therefore, at 35 days of age, 300 

birds were slaughtered to evaluate the breasts for the presence of pectoral 

myopathies. The treatments were determined considering normal fillets (N), White 

striping (WS), Wooden breast (WB), White striping score 1 and Wooden breast score 

1 (WS1WB1); White striping score 2 and Wooden breast score 1 (WS2WB1); White 

striping score 3 and Wooden breast score 1 (WS3WB1); White striping score 1 and 

Wooden breast score 2 (WS1WB2); White striping score 2 and Wooden breast score 2 

(WS2WB2); White striping score 3 and Wooden breast score 2 (WS3WB2). Meat 

quality evaluated parameters were water holding capacity, % (WRC); Drip loss, % 

(DL); cooking weight loss, % (CWL) and shear force, kgf/cm-2(SF). The means of all 

treatments were compared by Tukey's test and Dunnet's test at 5% significance. No 

significant differences were observed for the WRC, DL and SF analyses. However, 

there was an influence of myopathies on the CWL analysis in fillets affected with the 

most severe WB score (Score 2) regardless of the WS score, with greater losses 

when compared to normal fillets (N). When comparing the treatments among 

themselves, it was observed that fillets affected by WS regardless of the severity 

score associated with WB1 had lower losses when compared to treatments with 

WB2. It is concluded that Wooden breast myopathies cause greater loss of water in 

the cooking process, possibly due to the reduction of the protein content caused by 

the degeneration of muscle fibers accompanied by fibrosis and lipidosis. This fact 

impairs the binding of water in the tissue according to reports found in the literature.  
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INFLUENCE OF SHAPE INDEX, SPECIFIC GRAVITY, AREA-VOLUME RATIO, 

AND EGG WEIGHT LOSS DURING INCUBATION ON HATCHABILITY OF 

LAYING HEN GRANDPARENTS’ BROWN EGGS 
Jonatan Mauricio Rodriguez Segura1, Paula Fernanda de Sousa Braga1, Belchiolina Beatriz 

Fonseca1, Natascha Almeida Marques da Silva1, Thomas Calil,1  
1Universidade Federal de Uberlândia 

 

Influence of shape index, specific gravity, area-volume ratio, and egg weight loss 

during incubation on hatchability of laying hen grandparents’ brown eggs Jonatan 

Mauricio Rodriguez Segura1 , Paula Fernanda de Sousa Braga2 , Belchiolina Beatriz 

Fonseca1 , Natascha Almeida Marques da Silva1 , Thomas Calil1 1Universidade 

Federal de Uberlândia (FAMEV) , 2Universidade Federal de Uberlândia (PPGCV-

FAMEV) e-mail: jsegura@hyline.com.br Most studies concerning physical 

characteristics of hatching eggs are carried out with broiler breeders, so few is known 

about the behavior of eggs' physical parameters on layers’ hatching eggs. This study 

aimed to investigate the influence of shape index (SI), specific gravity (SG), weight 

loss (WL) and area-volume ratio (AV) on the hatchability and the correlation with 

fertility of laying hen grandparents' brown eggs. Hatchability had correlation with SI, 

SG, WL, and AV (p< 0.05). Fertility had correlation with SI, SG and AV (p< 0.05), but 

no correlation with WL (p>0.05). Hatchability distribution was similar among the ages 

39, 44, 50, 58 and 66 weeks old. A chance of embryo death is higher in extreme SI or 

AV ranges. Comparing extreme categories of SI or AV, there is greater chance of 

embryo death in major categories of SI. The chance of embryo death is 2.61 greater 

with an SI 79%. SG and WL had no association with embryonic mortality (p>0.05) or 

age. There is less chance of embryo death in intermediary SI and AV ranges. The 

shape index seems to be a more suitable parameter to measure egg quality as it 

presents more consistent results at all hen ages comparing to AV.  

 

 

PREDICTION OF BROILER PRODUCTION USING HYBRID METAHEURISTIC 

ALGORITHM 

Marco A. Campos1, Nilsa Duarte da Silva Lima2, Irenilza de Alencar Nääs1  
1Universidade Paulista, 2Universidade Federal de Roraima 

 

In the poultry industry, the rate of weight gain, and carcass quality are important 

aspects of the production process. Information about these bird growth data can 

positively assist in profitability. Numerous mathematical expressions developed to 

describe the growth curves of birds have certain characteristics and limitations. The 

objective of this study was to use a hybrid metaheuristic algorithm (SAGAC) to find the  

mailto:jsegura@hyline.com.br
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best adjusts for model parameters to obtain a more reliable, forecast of broiler's 

growth curves. SAGAC is a hybrid metaheuristic algorithm that is constituted by the 

union of three distinct algorithms. The Simulated Annealing (SA) algorithm, the 

Genetic Algorithm (GA), and an algorithm known as the Convergence Accelerator 

(CA) promote an acceleration in the improvement of the results obtained by the 

Genetic Algorithm. The SAGAC algorithm was used to search the space for possible 

combinations of values for the parameters of Gompertz, Logistic, and von Bertalanffy 

growth models. Where L = the instantaneous growth rate (g D-¹), K = the maximum 

relative growth (g D-¹), B = the integration Constant, A = the asymptotic weight, t = is 

the age in days. Experimental tests were run for the values for the parameters. The 

evaluation of the results obtained with the SAGAC algorithm by the models Gompertz, 

Logistic, and Von Bertalanffy was carried out by Determination Coefficient. Analyzing 

the results obtained among the models studied, the Logistic model has the highest 

coefficient of determination, which explains the behavior of the curves, with the Von 

Bertalanffy model having the second-best result. Considering the correlation of the 

results obtained, which measures the correspondence between the pairs of values 

presented between the sample data and the simulated data, the Von Bertalanffy 

model (0,99922) was more successful, followed by the Gompertz model (0,99641). 

The optimization of the values of the parameters of the growth models for broilers 

provides an increase in the level of the coefficient of determination of the simulated 

data, greater reliability of the forecasts, and a greater quality of the production 

planning, finally, minimizing the production costs.  

 

 

EARLY-STAGE PERFORMANCE OF BROILER CHICKEN RAISED ON PLASTIC 

FLOORING 

Bruna Barreto Przybulinski1, Rodrigo Garofallo Garcia1, Maria Fernanda de Castro Burbarelli1, 

Claudia Marie Komiyama1, Vivian Aparecida Rios Castilho1, Hindyra Marihellym Folador, Jacqueline 

Rosa de Souza1, 1Fundação Universidade Federal da Grande Dourados 

 

Broiler chicken increasing production incremented the demand for litter substrates, 

on the other hand, these materials supply is decreasing, and options for litter material 

are scarce, encouraging the search for alternative materials that maintain performance 

indices and environmental quality. Plastic flooring would be an alternative for poultry 

production, as the slats may be sanitized and reused, reducing the use of plant 

materials. The litter interferes in broiler chicken performance, welfare and carcass 

quality parameters, which confirms its importance in the poultry production. The 

objective of this study was to evaluate the effect of plastic flooring for broilers on 

performance parameters in the initial phase. Ross strain day-old male chicks were 

allocated to three types of bedding materials: 100% wood shavings, 100% plastic  
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flooring and 50% wood shavings and 50% plastic flooring and rated, performance 

was evaluated up to 14 days of age. Feed intake, weight gain, feed conversion and 

viability were evaluated weekly. Feed intake, weight gain, feed conversion and 

viability at 7 days presented no difference between treatments. At 14 days, there was 

a difference only for weight gain (P=0.0091), birds raised on wood shavings obtained a 

weight gain of 401 g and birds raised on 50% plastic flooring and 50% wood shavings 

showed 400 g, both treatments showed higher weight gain than birds raised on 100% 

plastic flooring that presented 379 g. The plastic floor reduces the animal's contact 

with the excreta, and may help to reduce pathogenic microorganisms contamination. 

On the other hand, plastic flooring may limit the maintenance of the heating in the 

initial phase, since it is a perforated plastic structure. The use of 50% plastic flooring 

for broilers up to 14 days old did not affect performance parameters such as viability 

and feed conversion. The results of the plastic floor are promising, perhaps, to 

recommend the total replacement of the standard litter material, more microbiological 

evidence is needed to guarantee health safety and economic viability of the 

investment, considering the initial investment and possible additional costs due to 

heating.  

 

TEMPERATURE VARIATIONS OF BROILER CHICKS REARED ON PLASTIC 

FLOORING 

Bruna Barreto Przybulinski1, Rodrigo Garofallo Garcia1, Maria Fernanda de Castro Burbarelli1, 

Claudia Marie Komiyama1, Felipe Cardoso Serpa1, Gisele Aparecida Felix2, Vitória Cardoso 

Mauricio2,  
1Fundação Universidade Federal da Grande Dourados, 2Centro Universitário da Grande Dourados 

 

Chick’s thermoregulation system is not fully developed in their early life, as the initial 

production phase, which means that they are susceptible to temperature variations in 

the environment. The flooring materials exerts a strong influence on body 

temperature, since one of the forms of heat exchange is by conduction. The most 

used bedding materials are plant substrates, such as wood shavings, rice husks and 

peanut husks. Using a plastic material would be an alternative to replace these 

substrates in poultry farming, since the plastic floor is widely used in swine production 

and broiler breeders egg production. Thus, the aim of this study was to evaluate the 

cloacal temperature and paw surface temperature of chicks reared on plastic flooring 

up to 15 days. Ross day old male chicks were allocated to three types of bedding 

material: 100% wood shavings, 100% plastic flooring, and 50% wood shavings and 

50% plastic flooring. The total area of the boxes was 2.90 x 1.40 m, and in the 

treatment 50% wood shavings and 50% plastic floor, the floor corresponded to 2.90 x 

0.70 m and was located in the center region of the pen. The wood shavings 

completed the sides, totaling 2.90 x 0.70 of area with wood shavings. Temperatures  
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were measured at 2, 8 and 15 days of birds age at 6 am., 11am. and 4pm. Cloacal 

temperature was measured with a digital thermometer and thermographic images 

were taken to measure paw surface temperature. For the paw temperature variable, 

there was a significant difference at 8 days at 4pm (P=0.0003), birds raised on the 

plastic floor during this period had lower paw surface temperature. For cloacal 

temperature, there was a significant difference for the period of 15 days at 6 am 

(P=0.0175), birds raised on wood shavings had lower cloacal temperature (39.2 °C) 

than those raised on 50% plastic flooring and 50% wood shavings (39.9 °C). The use of 

partial plastic flooring may be indicated for the broiler chicken initial phase, with similar 

paw temperature and higher cloacal temperature when compared with wood shavings 

which is considered the standard bedding material for broiler chicks, in terms of 

thermal comfort in early phases.  
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ANIMAL HEALTH 

 

MOLECULAR AND PHENOTYPIC DETECTION OF SALMONELLA’S RESISTANCE 

PROFILE TO Β-LACTAMS 

Leonardo Franceschine1, Paula Fernanda de Sousa Braga1, Guilherme Paz Monteiro1, Belchiolina 

Beatriz Fonseca1 
1Universidade Federal de Uberlândia 

 

Emergence of Salmonella spp. multidrug-resistant strains brings a new challenge for 

treatment efficiency in humans. Resistance to β-lactams stands out due to their 

importance to human health. Research to detect resistance genes encoding β-

lactamases and colistin in bacteria has been carried out all over the world. This study 

aimed to analyze 19 Salmonella spp. isolates through typification and resistance 

molecular profile analysis to β-lactams (ESBL's, AmpC, carba), and identify the 

phenotypic resistance profile by determining the minimal inhibitory concentration (MIC) 

to meropenem, amoxicillin and ceftriaxone. Among all samples, 12 serotypes were 

identified, being the most prevalent S. infantisand S. saintpaul. All samples were 

negative for presence of carba, ESBL and AmpC resistance genes. In antibiotic 

resistance phenotype identification, none of the samples had 100% of resistance or 

sensitivity to antimicrobials (Table 1). For meropenem, one sample (5.2%) had 

sensitivity, while others (94.7%) had intermediate resistance. Regarding amoxicillin, 13 

samples (68.4%) had intermediate resistance and 04 (21.05%) were highly resistant. As 

for ceftriaxone, 15 samples (78.9%) showed intermediate resistance and 04 (21.05%), 

high resistance. As some samples showed high resistance phenotypically, but had no 

resistance genes in molecular analysis, it can be explained by the different ways the 

bacteria develop resistance mechanisms. High and intermediate resistance to 

amoxicillin, ceftriaxone and meropenem are a great point of attention for 

indiscriminate antibiotics’ use in infection treatments or as additive in feed, which can 

contribute to the selection of resistant strains.  
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INHIBITORY EFFECT OF DIFFERENT PROBIOTIC FORMULATIONS ON 

SALMONELLA HEIDELBERG, AVIAN PATHOGENIC ESCHERICHIA COLI AND 

CAMPYLOBACTER JEJUNI 

Danilo José Mendes Khoury1, Simone Sommerfeld1, Rogério Reis Silva1, Icaro Leonardo Mendonça 

Costa1, Paulo Lourenço da Silva1, Belchiolina Beatriz Fonseca1 
1Universidade Federal de Uberlândia 

 

In the context of better knowledge of alternatives to antibiotics, the inhibitory capacity of 

probiotics is a valuable tool. This study aimed to evaluate different formulations of 

probiotics strains by analyzing antagonistic capacity against pathogens from the 

gastrointestinal tract of chickens. The formulations were FA (Bacillus subtilis, B. 

licheniformis, B. coagulans, Lactobacillus acidophilus and Saccharomyces cerevisiae), 

FB (Bifidobacterium animalis, Enterococcus faecium, Lactobacillus reuteri, L. 

salivariumand Pediococcus acidilactici)and FC (competitive exclusion probiotic 

microorganisms and probiotic components). The tests were in vitroby probiotic culture 

spots in plates seeded with inocula of three different isolates of Avian Pathogenic E. coli 

(APEC),three isolates of S.Heidelberg(SH) and C. Jejuni IAL strain. The inhibition halos 

were measured (mm) and classified according to the degree of pathogenic bacteria 

inhibition. The inhibition of the formulations proved to be strain-dependent. FA presented 

a superior result, which the presence of yeasts can explain since they can potentialize 

the effects of the other probiotic agents. FB presented better results than FC. Very 

strong inhibition with halos greater than 20 mm (green), strong inhibition 15 to 19 mm 

(blue), moderate inhibition 11 to 14 mm (pink), weak inhibition 9 to 11 mm (yellow) and 

finally, no inhibition smaller than 9 mm (grey). The results indicate that these probiotics 

FA (in special to APEC and C. jejuni) and FB (to C. jejuni) are efficient for controlling the 

bacteria used in this experiment and can be used in the routine of the farms safely.  

 

 

PHYSIOLOGICAL CHANGES IN CHICKEN EMBRYOS (CE) INOCULATED WITH 

GAMMACORONAVIRUS 

Simone Sommerfeld1, Antonio Vicente Mundim1, Jéssica Santos Queiroz1, Alessandra Aparecida 

Medeiros1, Marcelo Emílio Beletti1, Rodrigo Rodrigues Franco1, Belchiolina Beatriz Fonseca1 
1Universidade Federal de Uberlândia 

 

Several works have been developed using the CE as an experimental model to study 

infections, including tests with drugs and disinfectants that inhibit enveloped viruses. In 

this context, the Gammacoronavirus (infectious bronchitis virus - IBV) infecting CE is a  
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valuable tool. Therefore, the objective of this study was to verify whether alterations in 

CE are specific to the model, having as reference the IBV that cause known alterations 

in adults. The presence of the virus led to a change in the weight of live embryos, as 

expected. Embryos inoculated with the virus had an average weight of 13.41 g 

(+/−2.86), while the NC weighed 18.17 g (+/−1.62) (p = 0.017). There was a decrease in 

hemoglobin concentration, hematocrit value, and the number of erythrocytes in infected 

embryos, indicating anemia normocytic and normochromic. Although there was no 

statistical difference in the number of leucocytes in the infected animals compared to 

embryos in the NC group, some animals had a high leucocyte count (>30,000/mm3). In 

contrast, others had a low count (< 4,000/mm3). The liver of infected animals was 

macroscopically altered (small and greenish). In addition, we observed a moderate 

inflammatory reaction by histopathologic analyses, although liver enzymes were not 

increased in the serum. There was also a decrease in lipid peroxidation rather than an 

increase. The absence of a rise in GGT, ALT, AST and the reduction in lipid 

peroxidation indicate that the stress was very intense, reducing liver responsiveness. 

Serum calcium levels decreased. Possibly the viruses can hijack the host cell’s 

machinery and utilize the host cell’s calcium to create an environment adapted to meet 

their own demands for replication. The response of CE to challenges from viruses does 

not always go as expected. Although macroscopic and microscopic changes were visible 

in the infected group, other laboratory analyses did not show significant changes. Our 

work brings useful information about CE and IBV as a model for tests with enveloped 

viruses, which is extremely useful for preliminary tests.  

 

 

EVALUATION OF THE EFFECTIVENESS OF POULVAC ST AND LINCOSPECTIN440 

IN REDUCTION OF SALMONELLA MINNESOTA IN EXPERIMENTALLY 

CHALLENGED CHICKENS 

Eduardo Correa Muniz1, Gleidson Biasi Carvalho Salles1, DIRCELIO VANDRE NASCIMENTO JUNIOR1, 

Antônio José de Lima Neto1, Josias Rodrigo Vogt1, Marcelo Frigato Monteiro2, Rafaela Berto2 
1Zoetis, 2Mercolab Laboratórios Ltda 

 

Brazilian companies producing chicken meat have reported an increase in the prevalence 

of SalmonellaMinnesota (SM) on farms and in slaughterhouses. The objective of this 

experiment was to evaluate the ability of the Poulvac ST vaccine (PVST) and 

LincoSpectin 440 (LS440) via feed, reduce contamination by SM, in the liver of 

challenged chickens. This study involved 180 1-day-old Cobb broiler chicks. Birds were  
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housed in 3 rooms, each room contained two separate boxes of 1.8 m2each. The litter 

used was shavings, treated with formaldehyde, as well as the equipment. Feed and 

water were provided ad libitumto the 28thday. Treatments were named T01 (birds 

vaccinated with PVST), T02 (birds vaccinated and then medicated) and T03 (birds 

medicated with LS440). All rooms had their own positive control (birds only challenged 

without vaccination or medication). In the groups with vaccination (T01 and T02), PVST 

was administered in two doses according to the label recommendation. The first dose on 

the first day by spray and the second oral dose at 14 days of age. In the medicated 

groups (T02 and T03), LS440 was incorporated into the feed between 21 and 28 days 

with inclusion of 200g/t (88ppm). The challenge was performed with a field-isolated SM 

strain. The culture was made resistant to antibiotics (nalidixic acid and novobiocin) to 

inhibit interference from competing microbiota. All birds were inoculated individually with 

1.0 mL (concentration of 1.0 x 106CFU/mL), orally, on the 21stday of life. Efficacy was 

evaluated by bacteriological examination of the liver at 28 days. The liver of each of the 

30 birds/pen was collected individually for analysis of Salmonella. At 28 days, for all 

treatments, a statistical difference was observed for the variable presence/absence of 

SM in the liver between the positive control groups and the treated/vaccinated groups by 

Chi-Square test (p- value 0.05). The percentages of presence compared to the control 

were 13.33% against 43.33% in T01, 0.00% against 46.67% in T02 and 16.67% against 

43.33% in T03. It is concluded that both the vaccine (T01) and the antimicrobial (T03) 

used alone were able to significantly reduce the positivity for SM in the liver and when 

used together in a single protocol this effect was synergistic (T02).  

 

 

CROSS-PROTECTION OF LIVE VACCINE WITH SEROVAR SALMONELLA 

TYPHIMURIUM IN BROILERS CHALLENGED BY SALMONELLA MINNESOTA. 

Josias Rodrigo Vogt1, Eduardo Correa Muniz1, Gleidson Biasi Carvalho Salles1, DIRCELIO VANDRE 

NASCIMENTO JUNIOR1, Antônio José de Lima Neto1, Rafaela Berto2, Marcelo Frigato Monteiro2 
1Zoetis, 2Mercolab Laboratórios Ltda 

 

Salmonellosis are among the biggest concerns in the poultry industry because they 

cause risks related to public health. The use of live vaccines is an important tool for the 

control of Salmonella. Among the main advantages are colonization of binding sites in 

the intestinal tract early, activation of cellular immunity in the intestinal mucosa (IgA) and 

reduction in pathogen count in viscera such as liver and spleen. Live vaccines have 

proven efficacy in protecting against homologous and heterologous challenges. The  
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objective of this work was to evaluate the efficacy of a live vaccine produced with 

sorovar SalmonellaTyphimurium (ST) in broilers, experimentally challenged with a 

heterologous strain of Salmonella Minnesota (SM). Ninety 01-day-old chickens from Ross 

breeders were used. On arrival of the chickens, the cash fund was collected to evaluate 

the presence/absence of Salmonella spp. The chickens were divided into 3 isolated 

rooms with 30 chickens each. T1: unvaccinated and challenged; T2: vaccinated 

according to the recommendation of bull (1st day vaccine via spray and 14th day via 

gavage) and challenged with SM strain and T3: vaccinated according to the 

recommendation of bull (1st day vaccine via spray and 14th day via drinking water) and 

challenged with SM strain. The chickens of the T2 and T3 group received the 

Poulvac®ST vaccine, which is composed of a live non-virulent strain of genetically 

modified ST. The challenge was carried out with a strain of SM isolated from the field of 

the Paraná region, a volume of 1mL/bird was administered orally at a dose of 1.0x10⁶ 

CFU/mL at the 21st day of life. At 28 days of age, the liver of each of the 30 chickens 

was collected individually, macerated, and refrigerated for Salmonella 

presence/absence analysis. At 28 days for the variable presence/absence of SM in the 

liver, it was observed that the T2 and T3 groups were statistically different (Chi-square 

method) and presented a lower number of positive chickens (0% and 10% of positive 

chickens, respectively) when compared to the T1 group (30% of positive chickens). The 

results of this study demonstrated that the evaluated vaccine is efficient in reducing the 

presence of SM in the liver of experimentally challenged chickens.  

 

 

COMPARISON BETWEEN TWO METHODS OF SEROLOGICAL ANALYSIS IN 

SAMPLES FOR GUMBORO AND REOVIRUS 

Eduardo Correa Muniz1, Gleidson Biasi Carvalho Salles1, Dircelio Vandre Nascimento Junior1, Antônio 

José de Lima Neto1, Josias Rodrigo Vogt1, Camila Marinelli Martins2 
1Zoetis, 2AAC&T Consultoria em Pesquisa Ltda 

 

Serological tests are a fundamental tool to measure the intensity of vaccine responses in 

birds and ELISA (Essay Linked Immunosorbey) is widely used in poultry. One of the 

applications of ELISA is to evaluate the level of antibodies in breeder parent stock, 

seeking to estimate the amount of transfer of maternal immunity by the egg yolk. For 

Gumboro disease (IBD) and Reovirus (REO), these analyzes are especially important, as 

both have strong dependence on maternal protection. This study sought to make a 

comparison between two commercial ELISA kits in the same samples of breeder birds  
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vaccinated against Gumboro disease and Reovirus. 596 blood samples were collected 

from a flock of birds vaccinated with live and inactivated vaccine against Gumboro and 

Reovirus diseases. The assay was performed under the same conditions (laboratory, 

equipment, people) and samples were analyzed in pairs with two different ELISA kits. 

Data were descriptively analyzed with the frequency of positivity in each diagnostic test. 

Then, the sensitivity, specificity, positive predictive value (PPV), negative predictive 

value (NPV) and accuracy of test 1 were analyzed using test 2 as a reference for IBD 

and REO. Then, the quantitative serologies were analyzed descriptively and the non-

parametric approach was chosen, given that IBD and REO were not normally distributed 

(Shapiro-Wilk p-value<0.05). The comparison between test 1 and 2 was performed with 

the Wilcoxom test and the correlation was tested with the Spearman correlation 

coefficient. Sensitivity, specificity, PPV, NPV and accuracy for IBD were 96.1%; 91.7%; 

97.0%, 89.4% and 94.9%. For REO they were respectively 76.1%; 100.0%; 100.0%; 

61.0% and 90.9. The correlation between the quantitative serology of test 1 and 2 was 

0.740 for IBD and 0.705 for REO, both considered moderate. It is concluded that there 

were significant differences between the kits, therefore, for an assertive analysis, the 

veterinarian must always take into account the standards and history of each kit. Although 

both kits showed a high level of accuracy, they present different curves that should be 

considered as a specific baseline to compare results.  

 

 

CORRELATION BETWEEN THE ANTICOCCIDIAL SENSITIVITY TEST FOR EIMERIA 

MAXIMA AND NUMBER OF OOCYSTS EXCRETED IN POULTRY FARMS. 

Josias Rodrigo Vogt1, Eduardo Correa Muniz1, Gleidson Biasi Carvalho Salles1, Dircelio Vandre 

Nascimento Junior1, Antônio José de Lima Neto1, Giovanna Fernandes Esteves2, Murilo Mora de Assis3 
1Zoetis, 2Centro de Amparo à Pesquisa Veterinária, 3Universidade Estadual Paulista 

 

Currently, the control of Coccidiosis is mainly performed with anticoccidial drugs 

available on market. The Anticoccidial Sensitivity Test (AST) and the oocysts per gram 

(OPG) are laboratory tools that help in the choice of these drugs and the evaluation of the 

flocks’ degree of infection, respectively. The objective of this work was to perform the 

AST from an isolate of Eimeria maxima (EM) in farms in the state of Paraná, besides 

identifying the possible correlation of the results obtained using AST and OPG. 

Approximately 11,0lbs of feces were collected in 5 different farms. After feces collection, 

the oocysts were purified, sporulated and quantified for inoculum production. The 

inoculum was administered at a dose of 1mL/bird at the 14th day of life by oral route. 

Each AST test was composed by 4 replicates and 6 birds per treatment. The birds  
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received a standard initial feed (without anticoccidials) until the 12th day of age. 

Afterwards, they received feed with the following treatments: T1–Negative control (non-

medicated, unchallenged), T2–Positive control (non-medicated, challenged), T3–

Lasalocid (90ppm), T4–Nicarbazin+Salinomycin (100ppm), T5– Decoquinate (30ppm), 

T6–Nicarbazin+Semduramycin (66ppm), T7–Monensin (120ppm), T8–Salinomycin 

(72ppm), T9–Nicarbazin+Narasin (100ppm) and T10–Nicarbazin (125ppm). At the 21st 

day of age, individual samples of fresh feces (25 grams) were collected from all groups 

for OPG (Gordon & Whitlock). The birds and the leftover feed were weighed to calculate 

feed conversion. After the sacrifice of the birds, intestinal lesions were scored for EM 

according to the methodology by Johnson & Reid. Different levels of sensitivity for EM 

could be identified. T3 presented lower injury scores, being statistically (Duncan's test) 

different from the other treatments. Groups T3, T4 and T6 showed the best weight gains. 

Treatments T3, T5 and T8 presented the best feed conversion. According to this study, 

there was no correlation between the groups that resulted in higher OPG (T2, T3, T4 and 

T7) and those that showed worst lesions scores, feed conversion and weight gain. As a 

conclusion, the AST can be used to monitor Coccidiosis at the flocks, but more surveys 

must be carried out to correlate the results of the AST and zootechnical data. 

 

 

SEROPREVALENCE OF AVIAN METAPNEUMOVIRUS A AND B IN UNVACCINATED 

BROILERS IN BRAZIL 

Gleidson Biasi Carvalho Salles1,2, Giulia Von Tönnemann Pilati1, Eduardo Correa Muniz2, Josias 

Rodrigo Vogt2, Antônio José de Lima Neto2, Dircelio Vandre Nascimento Junior2, Gislaine Fongaro1 
1Universidade Federal de Santa Catarina, 2Zoetis 

 

Brazil has faced serious health problems in poultry farms, especially in broilers. 

Metapneumovirus (AMPV) is an important pathogen involved in diseases of the 

respiratory complex of broilers although it is very neglected by the sector. Its damage 

goes beyond respiratory symptoms and the agent can be associated with respiratory 

syndromes, where it can primarily open doors to bacteria, as is the case of colibacillosis, 

the association of these two diseases can cause serious damage in slaughterhouses, 

increasing condemnations for airsacculitis, septicemia among others at very high levels. 

The objective of this work was to determine the seroprevalence of Metapneumovirus A 

and B in unvaccinated broilers in Brazilian territory. We selected 100 flocks of broilers 

distributed in different states in the national territory, based on their productive 

proportionality, 60% of the samples were collected in the South region, the remaining 

40% were collected in the Southeast, Midwest and Northeast regions from Brazil. The  
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flocks were selected based on their history of respiratory problems and the age of 

collection was performed close to the animals' slaughter. On average 25 birds had their 

blood sampled for serological evaluation of AMPV A and B using Elisa using the Bio-

Check® kit. A total of 20% of the evaluated samples showed against AMPV A or B, this 

positivity distribution was concentrated in the southern region of Brazil, where 30% 

(number of positive flocks) of the positive samples were from the state of Santa Catarina 

and the other 70% were samples from the state of Paraná. The AMPV is present in 

Brazilian poultry flocks, mainly in regions with a high population density of broilers, 

pointing to the need for management and strategies to face AMPV in poultry.  

 

 

SEROLOGICAL EVALUATION OF AN IMMUNOCOMPLEX VACCINE IN BROILER 

BREEDERS IN THE STATE OF SANTA CATARINA 
Gleidson Biasi Carvalho Salles1,2, Dircelio Vandre Nascimento Junior2, Eduardo Correa Muniz2, Josias 

Rodrigo Vogt2, Antônio José de Lima Neto2, Wendy Sander Bresolin3, Elenita Jung Barbosa Dalla 

Vecchia3  
1Universidade Federal de Santa Catarina, 2Zoetis, 3Universidade do Oeste de Santa Catarina 

 

Vaccination programs for the control and prevention of Gumboro disease in breeder 

hens are based on the use of several doses of live vaccines during the rearing period of 

the birds. This practice, in most cases, does not respect the downward curve of 

maternal antibodies, as the programs are standards not respecting individual antibodies 

and follow the same format in several farms of the same integration. The objective of 

this study was to evaluate the protection of birds with a single dose of an 

immunocomplex vaccine, Poulvac Magniplex®, a vaccine produced by Zoetis Brasil. 

Three different farms were selected from an integration located in the west of Santa 

Catarina, Brazil. The birds received a dose of vaccine in the hatchery subcutaneously, 

and blood collections were performed, 20 birds were randomly selected for collections in 

the different weeks. The collections took place in 4 different weeks: 3 weeks, 5 weeks, 7 

weeks and 10 weeks of bird age. Elisa® kits were used to perform the serology for 

Gumboro. The average titles obtained in the collections represent the average of the 3 

farms. At 3 weeks, the geometric mean titers (GMT) were 672 and the coefficient of 

variation (CV) was 131%, at week 5, the GMT was 3757 and CV 34%, at week 7 the 

GMT was 3763 and the CV 35%, at week 10 the GMT was 3140 and the CV 36%. The 

immunocomplex vaccine works synergistically with the drop in maternal antibodies, this 

advantage is very significant, as it provides a personalized mechanism of action in each 

individual in the flock, respecting the right moment to initiate the active vaccine response.  
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In week 3, it is possible to assess that the titers are low, however, the immune complex 

has already released the vaccine virus and it is found in the Bursa of Fabricius, blocking 

the entry of field viruses and stimulating active immunity. In the following weeks (5, 7 and 

10 weeks) it is possible to evaluate these effects, in addition to the longevity and 

uniformity of the titles, the curve remains high as the weeks go by, providing a long 

protection for the birds. It is concluded that it is possible to use only one dose of 

immunocomplex vaccine to protect against Gumboro disease in breeder hens.  

 

 

PREVALENCE AND ANTIMICROBIAL RESISTANCE PROFILE OF AVIAN 

PATHOGENIC ESCHERICHIA COLI ISOLATED FROM BRAZILIAN POULTRY 

Giulia Von Tönnemann Pilati1, Gleidson Biasi Carvalho Salles1,2, Beatriz Pereira Savi1, Eduardo Correa 

Muniz2, Josias Rodrigo Vogt2, Dircelio Vandre Nascimento Junior2, Gislaine Fongaro1 
1Universidade Federal de Santa Catarina, 2Zoetis 

 

Avian pathogenic Escherichia coli (APEC) is the pathogen that causes colibacillosis, a 

disease that can have localized or systemic manifestations. For this reason, colibacillosis 

is one of the main diseases that lead to economic losses through morbidity, mortality, and 

carcasses condemnation. Along with this is the current problem of antimicrobial 

resistance and the emergence of multidrug- resistant bacteria that threaten the safety of 

the food chain. This study aimed to investigate the prevalence of avian pathogenic E. 

coli in femurs obtained from necropsied chickens in farms distributed throughout Brazil, 

as well as to evaluate the antimicrobial resistance profile of characteristic colonies of E. 

coli isolated from the femurs. Samples were collected between August and November 

2021, from 100 batches of broilers, from the states of Paraná, Santa Catarina, Rio 

Grande do Sul, São Paulo, Minas Gerais, and Ceará. For each batch, three femurs were 

collected, their bone marrow was swabbed and cultured on MacConkey Agar. In the 

state of Paraná, the results point to a positivity of 70%, Santa Catarina presented 40%, 

Rio Grande do Sul presented 60%, São Paulo presented 90%, Minas Gerais presented 

100% and Ceará presented 50% of positivity. Based on these results, the batches that 

showed growth of typical colonies of E. coli in femur were selected for antibiogram, by 

the method of diffusion with discs, with the antibiotics Ampicillin, Azithromycin, Ceftiofur, 

Ceftriaxone, Enrofloxacin, Gentamicin, Nalidixic Acid, Nitrofurantoin, Norfloxacin, and 

Sulfazotrim. The diameters obtained were compared with the breakpoints established by 

the Clinical and Laboratory Standards Institute (CLSI). The resistance indices found 

were Ampicillin (66.1%), Azithromycin (9.2%), Ceftriaxone (44.6%), Ceftiofur (44.6%),  
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Enrofloxacin (38.4%), Gentamicin (29.2%), Nalidixic Acid (69.2%), Nitrofurantoin 

(9.2%), Norfloxacin (13.8%) and Sulfazotrim (44.6%). The results obtained in the study 

show a high prevalence of APEC distributed in different states of Brazil, as well as 

resistance patterns of the isolates to different classes of antimicrobials. Suggestions that 

studies can guide management and choices of antimicrobials for sanitary control 

purposes in clinical cases of colibacillosis.  

 

 

ANTIMICROBIAL ACTIVITY OF ETHANOLIC AND HYDROALCOHOLIC EXTRACTS 

FROM THE POD OF LIBIDIBIA FERREA (MART. EX TUL.) L.P.QUEIROZ 

Ana Rafaela Silva de Macedo1, Belchiolina Beatriz Fonseca1, Hugo Alexandre de Oliveira Rocha2, Lucas 

dos Santos Lisboa2 
1Universidade Federal de Uberlândia, 2Universidade Federal do Rio Grande do Norte 

 

Searching alternative products to antimicrobials, plant extracts have been highly studied 

and Libidibia ferrea has stood out. It has anti-inflammatory, analgesic, and antibacterial 

effects in humans. However, in birds, it has not been reported yet. This study aims to 

evaluate ethanolic and hydroalcoholic extracts antimicrobial activity at different 

concentrations of L. ferrea pod against Salmonella Enteritidis (SE), Salmonella 

Heidelberg (SH), Salmonella Typhimurium (ST). In the disk diffusion test, L. Ferrea had 

moderate or strong inhibition from 250mg/mL (T.1). The MIC (minimum inhibitory 

concentration) showed no growth at 125 mg/mL for SE and ST and no growth at 250 

mg/mL for SE (T.2). EHMV- Hydroalcoholic extract maceration pod; EEMV- Ethanol 

extract maceration pod. Salmonella Enteritidis (SE), Salmonella Heidelberg (SH), 

Salmonella Typhimurium (ST). LG: Lack of growth; BG*: Bacterial growth; C+: Positive 

control; C-: Negative control; EHMV: Hydroalcoholic extract maceration pod; EEMV: 

Ethanol extract maceration pod. Salmonella Enteritidis (SE), Salmonella Heidelberg 

(SH),Salmonella Typhimurium (ST). L. ferrea extracts were promising against ST, SH, 

and SE and may be an alternative as prebiotic for birds.  
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CHARACTERIZATION OF CAMPYLOBACTER COLI ISOLATED FROM CHICKEN 

CARCASSES IN BRAZIL 

Ana Beatriz Garcez Buiatte1, Roberta Torres de Melo1, Phelipe Augusto Borba Martins Peres1, Clara 

Mariano Bastos1, Ana Laura Grazziotin2, Daise Aparecida Rossi1 

1Universidade Federal de Uberlândia, 2Ministério da Agricultura, Pecuária e  Abastecimento 

 

Campylobacter is one of the four most isolated pathogens of foodborne diarrheal 

diseases in the world, and C. coli is the second most closely related species to human 

campylobacteriosis, often isolated from chicken carcasses. Brazil is the largest exporter 

of chicken meat in the world, which makes the characterization of C. coli isolated in 

slaughterhouses in the country crucial to establish control measures. The study 

determined the virulent profile, antimicrobial resistance and dissemination of 83 C. coli 

strains isolated from chicken carcasses in slaughterhouses in three Brazilian states (I, II 

and III). Strains previously identified by mass spectrometry (MALDI-ToF) were subjected 

to PCR for 14 virulence genes divided into five categories: biofilm formation (flaA, luxS), 

secretion system (cdtABC, hcp), invasion and colonization (cadF, ciaB, pldA), stress 

adaptation (dnaJ, htrA, cbrA), and Guillain-Barré Syndrome induction (neuA, cstII). The 

isolates were submitted to the minimum inhibitory concentration test to evaluate the 

sensitivity to ciprofloxacin and erythromycin. A dendrogram was constructed from the 

spectra generated in MALDI-ToF. At least one gene from each virulence category was 

highly frequent (>83%). Thirty different virulence profiles were identified, which 

determined a low variability index (0.36). The strains showed high potential for 

invasion and colonization (30/30 – 100%) and secretion system (27/30 – 90%). At the 

local level, as well as at the temporal level, the variability index was inversely 

proportional to the virulent potential. The isolates showed 89.2% (74/83) resistance to 

ciprofloxacin and 55.4% (46/83) to erythromycin. The months of December and April 

presented the strains sensitive to the tested antimicrobials, and were also the ones that 

most ensured the conservation of all virulence categories. Widespread genetic diversity 

was observed in state I, and states II and III showed local specificity. Our results 

suggest high virulent potential, antimicrobial resistance, evidence of cross-contamination 

and maintenance of virulent genotypes in C. coli isolates, emphasizing the need to 

implement strategies to reduce the use of antimicrobials in poultry production, and to 

adopt some control measures in Brazilian slaughterhouses.  
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BACILLUS SUBTILIS BIOFILMS FOR USE AS CONTROL OF PATHOGENIC 

BACTERIA OF IMPORTANCE IN POULTRY FARMING 

Gabriela Ribeiro da Silva1, Thais Fernanda Martins Reis1, Maria Cecilia Soares1, Rogério Reis Silva1, 

Icaro Leonardo Mendonça Costa1, Roberta Torres de Melo1, Belchiolina Beatriz Fonseca1 
1Universidade Federal de Uberlândia 

 

Regarding alternatives to the use of antibiotics or disinfectants in poultry, the selection of 

bacteria such as Bacillus subtilis (BS) is a strong ally, since they can produce substances 

that inhibit pathogenic bacteria. Thus, the present study aimed to evaluate the 

effectiveness of SB biofilms in the prevention and control of sessile and planktonic forms 

of SalmonellaHeidelberg (SH). A total of six (6) BS isolates were characterized for 

biofilm formation capacity and three (3) showed good capacity. Biofilms from selected 

BS isolates were tested for their ability to inhibit SH. For this, BS biofilms were formed on 

polystyrene microplates for 48 hours at 37°C. After this period, the SH strains were 

inoculated at the amount of 5 logUFC/mL and maintained for 24 hours. After this period, 

serial dilutions and subsequent quantification of free and adherent SH were performed on 

Maconkey agar, which is known to allow the growth of SH but not of the BS tested. 

Analyzes were performed in triplicate and the amount of SH incubated with the BS 

biofilms was compared with the positive control (CP) (wells with SH without the presence 

of BS). After quantification, it was possible to observe that strains A and B were able to 

inhibit the amount of SH. Strains A and B led to -6.49 reduction of free SH and -7.46 of 

adhered SH respectively (p<0.05) meaning that there was a complete inhibition. The C 

strain and commercial control did not lead to a reduction. From this work, it was possible 

to conclude that properly selected SB strains can be important tools for the control of 

SH in the field, encouraging the study with other pathogenic bacteria. 

 

 

SELECTION OF BACILLUS SUBTILIS ISOLATES AS PROBIOTICS FOR USE IN 

BIRDS 

Gabriela Ribeiro da Silva1, Thais Fernanda Martins Reis1, Patrícia Alves Teixeira1, Mylla Spirandelli da 

Costa, Nina Dias Coelho Rocha2, Vasco A. de C. Azevedo2, Belchiolina Beatriz Fonseca1 
1Universidade Federal de Uberlândia, 2Universidade Federal de Minas Gerais 

 

Bacillus subtilis (BS) is an important probiotic bacterium with numerous functions in 

birds. However, the action of BS is proven to be strain dependent, which leads to the 

need for selection and characterization of isolates of this bacterium. Thus, the first 

analyzes of mucin degradation, hemolytic activity and necrosis and apoptosis were  
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performed in 08 strains of Bacillus subtilis in addition to a market strain used as a 

control. Of these, two were eliminated by in vitro virulence analysis. The six remaining 

strains were tested in a chicken embryo model inoculated at 10 days of incubation via 

allantois at a dose of 3 log CFU/mL. At 17 days of incubation, macroscopic evaluation 

and weighing of the embryos were performed, in addition to blood collection for the 

measurement of cytokines, C-reactive protein and albumin. Strains 220, 32, 207 led to 

higher embryonic mortality. Strain 1273 led to an increase in embryo weight compared 

to the market strain. Strains 118, 144, 1273, CN had a higher albumin/total protein ratio 

compared to CP. The cytokine results show that there was no change in IL- 6 secretion. 

Strains DSM, 1273, 144, 122, 118 and 32 showed lower levels of IL- 10 in relation to 

CP. Strains 122, 144, 1273 showed IL-4 similar to CP and CN. Inhibition tests of 

strains of B.S. in relation to Salmonella spp. and Campylobacter jejuni showed that 

several strains were able to strongly or moderately inhibit the growth of these 

pathogenic bacteria. From this work 3 strains were selected for use in birds.  

 

 

ALTERATION IN INTESTINAL MORPHOMETRY IN BROILERS CHICKENS WITH 

SUBCLINICAL NECROTIC ENTERITIS 

Larissa Justino1, Ana Angelita Sampaio Baptista2, Marielen de Souza2, Maísa Fabiana Menck-Costa2, 

Gabriella Costa Ribeiro1, Ana Paula Frederico Rodrigues Loureiro Bracarense2, Raphael Lucio Andreatti 

Filho1 
1Faculdade de Medicina Veterinária e Zootecnia da Universidade Estadual Paulista, 2Universidade 
Estadual de Londrina 

 

Necrotic enteritis (NE) is one of the main enteric diseases that cause losses to the 

poultry industry. Clostridium perfringens type G is responsible for EN in birds, directly 

impacting intestinal health, thus decreasing nutrient absorption and, consequently, a 

decrease in zootechnical performance. It is estimated that the costs can reach 

approximately 6 billion dollars worldwide. To evaluate intestinal morphometry in a 

subclinical necrotic enteritis induction model in birds challenged with Clostridium 

perfringens (CP) type G (CP03, CP13, CP14) associated with the challenge with a pool 

of Eimeria spp. (E), composed of sporulated and live oocysts of E. acervulina, E. 

brunetti, E. maxima, E. necatrix, E. praecox, E. tenella and E. mitis. The experimental 

groups were divided into G1-negative control, G2-CP13+Eimeria spp., G3- 

CP14+Eimeria spp., G4-CP03+Eimeria spp., G5-Eimeria spp.. The animals were 

challenged with 107 CFU/mL of CP at the 15th to 19th day of life and euthanized at the 

20th day of life to harvest the intestine. In the duodenum, a significant decrease  
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(P≤0.05) in the height of the villi (µm) was observed in the G4 group, however, there 

was no difference in the G5 group. In the jejunum, the lowest mean (751.3) was 

observed in the G5 (E) and G2 (875.5) (CP13+E) groups, significantly differing from the 

other groups. Regarding the crypts (µm), in the duodenum, the greatest depth was found 

in groups G3 (220.6) (CP14+E) and G2 (214.8) (CP13+E), differing significantly from the 

other groups. In the jejunum, the G3 (218.5) had the highest mean, significantly different 

from the other groups. In the analysis of the villus/crypt (V/C) ratio, in the duodenum, 

groups G2 (5.55) and G3 (5.38) had a lower V/C ratio, similar results were observed in 

the jejunum. The association of CP+Eimeria spp. promoted decreased intestinal villi and 

V/C ratio in the duodenum and jejunum, however, it was observed that depending on the 

CP strain used when associated with Eimeria spp., there is an influence on the 

magnitude of intestinal damage.  

 

 

POSTBIOTIC USE IN INTER GENERA BACTERIAL COMMUNICATION BETWEEN 

LACTIC ACID BACTERIA, INCREASING THE INHIBITION OF SALMONELLA 

HEIDELBERG 

Gabriella Costa Ribeiro1, Gabriele Silva Dias1, Ana Carolina Izidoro de Moraes1, Henry David Mogollón 

García1, Tais Gomes Colletti, Raphael Lucio Andreatti Filho1, Adriano Sakai Okamoto1 

1Faculdade de Medicina Veterinária e Zootecnia da Universidade Estadual Paulista 

 

Despite the challenging production environment, the poultry industry is still growing 

compared with last year, being the most produced meat in the world. Due to its 

importance in agribusiness, the sector seeks innovations, attending to the most variable 

consuming market demands. Thus probiotic, paraprobiotic, and postbiotic use, associated 

with bacterial communication or, quorum sensing has been studied as an alternative to 

antibiotic therapy. Postbiotic mechanisms of action are similar to those of probiotics, 

although having the advantage of not having living organisms in the suspension. This 

research aimed at evaluating by postbiotic use, the quorum sensing mechanism between 

different genera of lactic acid bacteria (LABs) as an enhancement of 

SalmonellaHeidelberg inhibition through the Spot on the Lawn test. From swabs of 40 

healthy broiler chickens, 5 LABs from each different genera (Enterococcus, 

Lactobacillus, Pediococcus, Lactococcus) were isolated and identified by PCR. To 

produce the postbiotics, LABs samples were subjected to a sensitization by contact with 

S. Heidelberg, and the metabolites produced were sterilized by filtration, resulting in a 

sterile postbiotic. Singularly, all 20 LABs were incubated with each sterile postbiotic, and  
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the set was submitted to the antagonism Spot on the Lawn test. The assumption of 

normality was done by Shapiro-Wilk’s test and the inhibition halos formed before and 

after the contact with the postbiotic were compared by Wilcoxon’s test. As a probiotic of 

LAB genera with greater response potential, Pediocccuswas potentialized by 20 

postbiotics (p < 0.05), and also presented the highest average percentage relative to the 

halos increase (102,5%). Furthermore, about LAB genera producer of the optimum 

postbiotic, Enterococcus induced communication and potentization of 16 LAB (p < 0.05), 

in addition to providing a higher mean percentage related to halo increase (81,13%). 

The results attest that the genera Pediococcus and Enterococcus showed the best 

results related to the potential of S.Heidelberg inhibition through quorum sensing, both 

as probiotic and postbiotic producing bacteria, respectively.  

 

ANTICOCCIDIAL SENSITIVITY TEST FOR E. MAXIMA IN A BROILER COMPANY IN 

NORTHEASTERN BRAZIL 

Antônio José de Lima Neto1, Eduardo Correa Muniz1, Gleidson Biasi Carvalho Salles1, Dircelio Vandre 

Nascimento Junior1, Josias Rodrigo Vogt1, Hallan Thomas e Silva2, Barbara Cristina da Costa3 
1Zoetis, 2Universidade Federal Rural de Pernambuco, 3Centro de Amparo à  Pesquisa Veterinária 

 

Coccidiosis is a recurring problem faced by companies producing broilers. Exhaustive 

use of certain anticoccidial agents without conscious rotation of product classes has led 

to resistance. The objective of this work was to evaluate the response of the main control 

molecules to coccidiosis, in a broiler company in the Northeast of Brazil. The tool used 

was the AST – Anticoccidial sensitivity test, a scientific method to support the 

differentiation of these molecules by field- isolated Eimerias. The effectiveness of 

anticoccidials was evaluated by analyzes of weight gain (WG), feed conversion (FC) and 

mean lesion scores. Feces containing E. maxima oocysts were collected in three units 

and sent to the laboratory for preparation of the challenge inoculum. The test used 240 

birds (1- day-old chicks in suspended cages), with the following experimental design: 24 

birds per treatment and 10 treatments (T01- negative control, T02- positive control, T03- 

lasalocide, T04- nicarbazin+ salinomycin, T05-decoquinate, T06- 

nicarbazine+senduramycin, T07-monensin, T08- salinomycin, T09- narasin+nicarbazine, 

T10- nicarbazine). At 12 days and until the end of the experiment, the birds received 

their feed medicated with different anticoccidials. At 14 days, birds from T02 to T10 

received the inoculum of E. maximawith about 300,000 oocysts (1 mL/bird). At 20 days, 

the birds were weighed, as well as the leftover feed, for feed conversion calculation 

purposes. After that, they were sacrificed, and the lesion score was evaluated at  
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necropsy. It was observed that T08 (salinomycin) and T09 (narasin + nicarbazin) had the 

worst results, showing no statistical difference from T02 (positive control). In the FC 

parameter, T05 (decoquinate) presented the best result, being the only one statistically 

different from T02 (positive control). The reflection of this better conversion can also be 

seen in the WG, since T05 (decoquinate) was the closest to T01 (negative control). 

Through these results, we have an indication of agents that can compose future 

programs in this company, with the objective of achieving better zootechnical indicators 

and, consequently, financial return.  

 

 

SEROLOGICAL EVALUATION OF AN AVIAN ENCEPHALOMYELITIS VACCINE 

USING DIFFERENT DIAGNOSTIC KITS AND APPLICATION ROUTES. 

Antônio José de Lima Neto1, Eduardo Correa Muniz1, Gleidson Biasi Carvalho Salles1, Dircelio Vandre 

Nascimento Junior1, Josias Rodrigo Vogt1, Vinicius Duarte2 
1Zoetis, 2Universidade Federal de Santa Maria 
 

Avian Encephalomyelitis (AE) is an infectious viral disease caused by a picornavirus 

with tropism for the CNS and other parenchymal organs. The disease affects chicks in the 

first four weeks of age and is characterized by clinical neurological signs. In unimmunized 

adult birds the infection can cause a temporary drop in egg production (between 5 and 

10%). Currently, most companies use two doses of vaccines, the first between 10 and 12 

weeks of age and the second up to 4 weeks before production begins. However, 

because of failures in vaccination processes, problems associated with the disease in 

chicks or drops in egg production in commercial flocks have been observed. The aim of 

the study was to evaluate the serological response with different ELISA kits, in breeder 

flocks vaccinated against AE by different routes of administration. Fifty broiler breeders 

of the Cobb lines were used, 25 birds belonging to the control group (vaccinated via 

drinking water - nipple) and 25 birds to the test group (vaccinated via gavage). The birds 

were managed following all the technical guidelines of the line. All birds received the 

Provac®AE vaccine, live attenuated vaccine against   AE,   strain   Calnek   1010   

(egg-adapted   neurotropic strain). Vaccination of the first dose was performed at 12 

weeks of age. Collections of 25 blood samples were performed at the time of vaccine 

application and 5 weeks later. The volume of water used for vaccination in the control 

group was calculated considering the age of the birds, in the birds vaccinated via 

gavage, 1 ml of vaccine solution was used. In the analyses, as expected, all birds at 12 

weeks of age, regardless of the application route or kit used, presented negative results 

for AE titers. At 17 weeks of age, the results obtained were as follows: mean titers via  
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gavage (BioChek) - 4214; via nipple (BioChek) - 5113; via gavage (Idexx) – 1391; and via 

nipple (Idexx) – 1641. There was no significant difference between the results obtained 

either in vaccination via drinking water or via gavage, which reinforces the fact that when 

well performed, both methods are effective in immunizing birds.  

 

 

FIELD COMPARISON OF BROILERS ZOOTECHNICAL RESULTS BETWEEN 

VACCINES FOR GUMBORO DISEASE, IMMUNOCOMPLEX STRAIN V877 AND 

VACCINE WITH STRAIN M.B. 

Dircelio Vandre Nascimento Junior1, Eduardo Correa Muniz1, Gleidson Biasi Carvalho Salles1, Antônio 

José de Lima Neto1, Josias Rodrigo Vogt1, Camila Marinelli Martins2 
1Zoetis, 2AAC&T Consultoria em Pesquisa Ltda 

 

There are many options for immunization against Gumboro disease in Brazilian poultry 

health market, live replicating vaccines applied in hatcheries are one of the most 

technological tools and with good deliveries in field. These vaccines have as main 

qualities the ability of vaccines viruses to occupy the bursas of Fabricius and to spread 

vaccine strains in houses, making this environment with lower sanitary pressure. The 

aim of this study was to compare the effects of two live vaccines applied in hatcheries on 

broilers zootechnical results in field. The study was developed in a broilers company 

located in the city of Pará de Minas in the state of Minas Gerais. The two treatments of 

the study, eggs vaccinated with the immune complex vaccine with strain V877 and eggs 

vaccinated with live vaccine with strain M.B., were applied weekly in an alternating 

order, it means that in one week the vaccination was with one treatment and the 

following week with the another treatment for 16 weeks. Approximately 7 million eggs 

were vaccinated with the vaccines from the treatments in this study. There was a 

statistically significant difference between the treatments in the average slaughter weight 

(V877: 2.98 kg and M.B.: 3.04 kg, p=0.001), in the daily weight gain (V877: 64.89 g and 

M.B.: 63, 64 g, p=0.002) and in the IEP (production efficiency index) (V877: 341.04 and 

M.B.: 335.12, p=0.005). And there were no statistical differences between treatments in 

mortality (V877: 6.06 and M.B.: 6.23) and adjusted feed conversion (V877: 1.735 and 

M.B.: 1.755). Birds that were vaccinated in egg with the immune complex vaccine with 

strain V877 had better zootechnical results than birds vaccinated by the same route with 

the vaccine with strain M.B. This difference between the performances of the vaccines 

can be explained by the different characteristics existing between them, such as the 

presence of antibodies forming the immune complex with the V877 strain, which does 

not happen with the M.B. strain, and the different degrees of pathogenicity,  
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aggressiveness to the bursa of Fabricius, present between these two vaccine viruses. 

 

 

ANTICOCCIDIAL SENSITIVITY TEST PERFORMED ON BROILER COMPANY IN 

BRAZIL SOUTHEAST REGION WITH EIMEIRA MAXIMA. 
Dircelio Vandre Nascimento Junior1, Eduardo Correa Muniz1, Gleidson Biasi Carvalho Salles1, Antônio 

José de Lima Neto1, Josias Rodrigo Vogt1, Giovanna Fernandes Esteves2, Camila Casagrande 

Camporez3  
1Zoetis, 2Centro de Amparo à Pesquisa Veterinária, 3Universidade Camilo Castelo Branco 

 

Coccidiosis challenges cause zootechnical and financial losses for poultry productions 

across the planet. For this reason, there are different tools available on market to 

improve the control of coccidiosis, such as vaccines and ionophore and chemical 

anticoccidial agents. The objective of this work was to compare, in an experimental 

environment, the results of the principals anticoccidial agents used in Brazil against 

Eimeria maxima collected in commercial farms in a company of the Espírito Santo state. 

Five kilograms of feces were collected from 5 houses in 3 different farms, and these were 

placed in a plastic container with potassium dichromate solution. The sample was sent 

to research center in Amparo/SP, where it was processed and concentrated Eimeria 

maxima, the most present in the sample among the 3 species common in broilers. This 

work consisted of 10 treatments (T1: negative control, T2: positive control, T3: 

Lasalocida 90 ppm, T4: Nicarbazine plus Salinomycin 100 ppm, T5: Decoquinate 30 

ppm, T6: Nicarbazine plus Semduramycin 66 ppm, T7: Monensin 120 ppm, T8: 

Salinomycin 72 ppm, T9: Nicarbazine plus Narazine 100 ppm and T10: Nicarbazine 125 

ppm), each with 4 replicates of 6 birds. The chicks were housed on day 1, on day 12 they 

started to receive feed with anticoccidials of the treatments, on day 14 they received 

orally the challenge doses of Eimeria maxima and on day 20 the birds and the remaining 

feed in the feeders were weighed, and later the birds were euthanized and necropsied 

to measure coccidial intestine lesions. Comparing the ionophores, Lasalocida (T3) 

performed better than Monensin (T7) and Salinomycin (T8) in feed conversion (T3: 

1.366, T7: 1.458 and T8: 1433). In the comparison between synthetics and 

combinations, Decoquinate (T5) obtained a better result in feed conversion than the 

others (T4: 1.359, T5: 1.290, T6: 1.360, T9: 1.433 and T10: 1.466). The two 

molecules with the best performance in food conversion, Decoquinate and Lasalocida, 

compared to similar ones had no history of use in this company.  
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PHYSIOLOGICAL CHANGES IN CHICKEN EMBRYOS (CE) INOCULATED WITH 

DEXAMETHASONE HIGHLIGHT THE NEED FOR MORE STANDARDIZATION OF CE 

AS AN ANIMAL MODEL FOR PRELIMINARY TESTS 

Simone Sommerfeld1, Rogério Reis Silva1, Maisa Paschoal Rios1, Fabiana Oliveira Notário1, Foued 

Salmen Espíndola1, Luiz Ricardo Goulart1, Belchiolina Beatriz Fonseca1 
1Universidade Federal de Uberlândia 

 

Chicken embryo (CE) has been a widely used animal model, which is essential to 

decrease the number of born animals in experiments, especially with preliminary drug 

testing that requires a controlled environment and high sampling. Thus, we intended to 

know the ideal age for CE in drug testing using dexamethasone (DX) as a drug model. 

To achieve this goal, we injeted DX, a widely used glucocorticoid which causes 

immunosuppressive effects, increasing embryonic catecholamines that alter 

development and cause death. In CE inoculated at 0, 3, 7, 10 and 12 embryonic 

incubation days (EID) and analyzed 7 days after, there was high mortality age-dependent. 

CE inoculated at 10 EID had anemia and in the group inoculated at 12 EID, total 

leucocytes were higher. We compared biochemistry analyses of serum and allantoic fluid 

(AF) and the values found for the two samples were not always similar. Only creatinine, 

alkaline phosphatase and P showed similar values for all samples. Although the values 

were not equivalent in all analyses, the results were identical since there were no 

statistical differences except for AST, which increased in the group inoculated at 10 EID 

in serum but not in the AF. Our study showed an increase in Reactive Oxygen Species in 

the livers of groups inoculated at 10 EID and 12 EID and an increase in lipid 

peroxidation in CE treated at 12 EID. CE treated at 12 EID showed decreased sulfhydryl 

groups and Ferric Reducing Antioxidant Power values, indicating that these embryos had 

difficulty matching the damage caused by free radicals in the induction of oxidative stress 

by DX. The CE livers histopathology analysis of CE inoculated at 10 EID showed a mild 

inflammatory process and circulatory alteration while CE inoculated at 12EID had an 

inflammatory process and degeneration (lipidosis). Taken together, the results show that 

CE with a small difference in development stage can completely alter blood parameters 

and biomarkers seeming to be inherent to the model. Thus, in preliminary drug tests, 

chicken embryos are an essential tool, but intrinsic characteristics of the model must be 

considered, such as age at inoculation.  
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DISINFECTANT RESISTANCE IN PSEUDOMONAS AERUGINOSA ISOLATED 

FROM PIPPED EGGS AND ONE-DAY-OLD CHICKS 
Fernanda Borges Barbosa1, Renata Pamela Barrachini Steffen1, Aline Tujimoto Silva2, Leticia Soares 

Franco1, Terezinha Knöbl1 
1Universidade de São Paulo, 2AD`ORO S/A Incubatório 
 

Pseudomonas aeruginosais an important pathogen in public health due to the intrinsic 

resistance to several antibiotics and the high capacity to resist disinfectants. 

Antimicrobial resistance is related to the presence of efflux systems, of which the coding 

genes qacE, qacHand emrE, are related to Quaternary ammonium compounds (QAC) 

resistance, as well as the sugE(c)gene, suppressor of groE mutations. The aim of this 

study was to evaluate disinfectant resistance in P. aeruginosastrains isolated from 

pipped eggs and 1-day-old chicks. 17 strains of P. aeruginosawere isolated from feces 

of 74 one-day-old-chicks and 45 pipped eggs. The search for genes was performed by 

PCR and the phenotypic tests by the suspension technique. Three disinfectants were 

evaluated, at the concentrations suggested by the datasheet, at 5, 10 and 20 minutes. 

Disinfectant 1 was a QAC with glutaraldehyde, ethanolic aldehyde and chemical 

enhancers. Disinfectant 2 was a combination of 4 molecules of QACs, with 

glutaraldehyde, terpineol and pine oil. Disinfectant 3 was a phenolic compound. The 

results demonstrated the presence of the sugE(c)gene in 94.1% (n=16/17) of the 

strains. The qacEgene was found in 76.5% (n=13/17) of the strains. None of the strains 

presented qacHor emrEgenes. In the susceptibility test, was observed growth of 64.7% 

(n=11/17) after the use of disinfectant 1 at a dilution of 1:1000, in the three times. After the 

use of disinfectant 2 at 1:1000 dilution, 94.1% (n=16/17) of growth in the three times. In 

the 1:200 dilution growth inhibition was observed in 64.7% (n=11/17) of strains after the 

use of disinfectant 1 in the three times and 5.8% (n=1/17) after the disinfectant 2. The 

disinfectant 3 inhibited growth of 47% (n=8/17) in the dilutions 1:500 and 1:250, in the 

three times. Our results confirm the presence of efflux systems in P. aeruginosaand the 

high resistance to disinfectants. P. aeruginosacan act as an opportunistic agent, causing 

embryonic death in hatchery; Refuge and dysbiosis in chicks. There are few studies 

about health risks of this agent in the poultry chain, but certainly the presence of P. 

aeruginosain the poultry environment represents a challenge, especially due the 

withdrawal of antibiotics, that increases the pressure of disinfectants use.  
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USE OF POCKIT CENTRAL© FOR THE DIAGNOSIS OF SALMONELLA 

HEIDELBERG IN BROILER FECES 

Leticia Soares Franco1, Fernanda Borges Barbosa1, Terezinha Knöbl1, Salomão Gin Yen2, Talitha Koo 

Yen2, Erin Tsai3, Claudia HJ Tseng3 
1Universidade de São Paulo, 2Y3K, 3GeneReach 

 

Salmonella spp. is considered one of the main enteric foodborne pathogens, important 

for public health, in addition to the economic importance due to the costs of prevention. 

According to IN78 of 2003, health surveillance and certification measures are set in 

poultry establishments for salmonellosis, indicating the techniques that should be used 

for the diagnosis of paratific salmonella. Among the laboratory techniques used for 

monitoring and diagnosis, the identification and biochemical isolation of the agent is the 

gold standard technique for certification. The aim of this study was to evaluate the use of 

POCKIT Central © as a tool for identification of Salmonella Heidelberg (SH) in feces 

samples from experimentally infected broilers, comparing the results with the gold 

standard technique. 48 birds were used, randomly arranged into 6 groups with 8 animals 

each. Two treatments were adopted, with three replications per group, being negative 

control – uninoculated and positive control – injected with 0.5 mL of suspension 

containing 1.5x106 CFU/mL. Cloacal swabs were collected, according to IN126 and 

IN62 established by MAPA, from 4 animals per group, on the 2nd, 5th, 7th, 14th and 18th, 

and examined microbiologically for the presence of Salmonella Heidelberg. The results 

obtained showed that the POCKIT methodology identified a total of 37 positive animals, 

comparing the 36 identified by the traditional method. The sensitivity of the test was 

100%, with results superior to the gold standard methodology in the collections carried 

out on the 7th, 14th and 18th. Specificity was 100%, with no false positive results. The 

methodology used in POCKIT Central proved to be adequate for the diagnosis of S. 

Heidelberg through the identification of bacterial DNA present in broiler feces. The 

identification of the agent by conventional methods requires the prior enrichment of the 

sample to increase the bacterial load, requiring a greater effort to obtain the results. In 

addition to greater sensitivity, the POCKIT methodology allowed obtaining data in a 

shorter period of time (one hour), also optimizing the use of materials and human 

resources in the laboratory. 
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LIQUID PREPARATION OF DIATOMACEOUS EARTH AGAINST THE LESSER 

MEALWORM, ALPHITOBIUS DIAPERINUS (PANZER, 1797) (COLEOPTERA: 

TENEBRIONIDAE) 

Luis Francisco Angeli Alves1, Daian Guilherme Pinto de Oliveira2  
1Universidade Estadual do Oeste do Paraná, 2Universidade Tecnológica Federal do Paraná 

 

The lesser mealworm (LMW) is the most important pest in poultry production worldwide, 

mainly in the epidemiological chain of Salmonella spp. Also, larvae and adults are 

consumed as an alternative food, causing nutritional imbalance, influencing the 

development and weight gain of the birds, and damaging the digestive tract. Chemical 

insecticides are intensively used to control the LMW. However, their efficacy to suppress 

LMW outbreaks is limited. The initial impact of the insecticides is followed by the 

restoration of the population. Another problem is the development of LMW populations 

resistant to insecticides. Diatomaceous Earth (DE) is an ecofriendly alternative, safe for 

birds and humans. It is based on from fossilized algae, composed of amorphous silicon 

dioxide. The hygroscopicity, abrasiveness, and adsorption of the particles on insect 

exoskeleton remove the epicuticular wax leading to insect death by dehydration. We 

have proved the activity of the DE dust applied/incorporated into the broiler litter (80% 

reduction of the LMW population). Although, dust applications in the poultry house forms 

powder clouds, requiring a great amount of DE. Also, the efficacy is reduced, because in 

dry applications DE cannot reach the insect in wall crevices, litter, and soil. Based on the 

efficacy of DE against the LMW and aiming to enjoy the benefits of the liquid application 

on the soil, we assess the efficacy of the commercial product based on DE 

(Fisicontrol, www.vetscience.com.br) to LMW management in poultry house. In 

laboratory, it was estimated DE 10% in water suspension - 1 L/m, as the ideal 

concentration for poultry house treatment. The suspension was applied on the dirt soil of 

a cleaned and empty poultry house. In the control poultry house, cypermethrin 

15g+chlorpyriphos 25g+ piperonyl butoxide 15g insecticide - 1 L/m was used. Both 

treatments obtained similar results at 15 days after treatment (94% of reduction of insect 

population). DE liquid preparation has potential to be used as a safe treatment in LMW 

population management, as a shock treatment. Also, its mode of action through contact 

with the insect’s body and can kill insects that are susceptible and resistant to the main 

active ingredients of chemical insecticides (cypermethrin or organophosphates).  
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SURVEILLANCE FOR AVIAN INFLUENZA AND NEWCASTLE DISEASE IN 

BACKYARD CHICKENS LOCATED AROUND POULTRY COMPARTMENTS IN SÃO 

PAULO 
Luciano Lagatta, Renato Luis Luciano, Masaio Mizuno Ishizuka, Helena Lage Ferreira 

 

Backyard chickens are an important link between wild birds and humans in the 

emergence of viral strains that can potentially infect humans and have been the subject of 

epidemiological studies. Contact with free-live birds and the absence of biosecurity 

measures make these subpopulations more vulnerable to viral infections. Avian Influenza 

(AI) and Newcastle Disease (NCD) included in the list of infectious diseases of 

mandatory and immediate notification to the World Organization for Animal Health (OIE). 

In this way, surveillance activities aimed at subpopulations in which the infection is most 

likely to introduced or found, or in which it is most likely to spread or have other 

consequences, can contribute to early detection, demonstrate the absence of infection, 

implement control actions, and estimate the prevalence. The objective of this study was 

to investigate antibodies and viral circulation for AI (AIv) and NCD (NCDv) viruses, 

through serological tests (ELISA) and molecular tests (RT-PCR), in backyard chickens 

located around broilers and laying hens breeders and hatcheries compartments in São 

Paulo. No positivity was detected in the samples tested for AI. However, 43/76 backyard 

poultry farms were identified that showed positive serological results for NCDv (56.7%; 

CI=95%; α=5%; 45.5 |--| 67.8) and 86/583 positive samples (14.8%; CI=95%; α=5%; 11.9 

|--| 17.7), which were negative in the molecular procedure (RT-PCR). Serology is usually 

not useful for the diagnostic for the NCD, as all NCDv isolates belong to a single serotype 

and there is no possibility of differentiating antibodies resulting from NCDv infection of 

wild birds or those induced by the live or inactivated vaccine. Among the backyard 

poultry that were positive for NCDv, 51.2% are located less than 500 meters away from the 

hatcheries. Thus, considering that live attenuated vaccines against NCDv are used in 

breeder poultry farms and hatcheries and that they have already been identified in wild 

birds, suggesting the impact of the massive application of vaccine by the poultry 

industry, one cannot exclude the possibility that the positive results are a consequence 

of the application of vaccines by these, suggesting the need to intensify surveillance and 

biosecurity measures for these populations.  
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RISK FACTORS FOR THE INTRODUCTION AND DISEMINATION OF AVIAN 

INFLUENZA AND NEWCASTLE DISEASE VIRUSES REPRESENTED BY 

BACKYARD BIRDS NEAR POULTRY COMPARTMENTS 

Luciano Lagatta, Renato Luis Luciano, Masaio Mizuno Ishizuka, Helena Lage Ferreira 

 

The probability of occurrence an adverse event, focus of a disease caused by a certain 

hazard and the impact of its consequences is called risk. The possible sources of 

infections and the transmission routes capable of carrying disease agents to susceptible 

populations are called risk factors. Risk factors for disease transmission in backyard 

chicken farms include the exploration practices adopted and the close interactions 

between wild birds and domestic birds. The objective of this study was to identify the 

potential risk factors for the introduction and spread of Avian Influenza (AIv) and 

Newcastle Disease (NCDv) viruses represented by backyard chickens located around 

five poultry compartment units in the state of São Paulo. Thus, a questionnaire was 

prepared, consisting of 40 questions of a quantitative and qualitative nature, based on 

the characteristics of the creation and the behavior of the creator, and applied in 79/104 

(75.96%) of the backyard chicken farms. The identification of potential risk factors for the 

introduction and spread of AI and DNC viruses was justified by the need to adopt sanitary 

measures for their prevention and control if it occurs. More specifically, it is necessary to 

know and evaluate the role played by each component for the purpose of adopting a 

prophylaxis measure. Thus, we highlight the 05 main potential risk factors identified: lack 

of cleaning and sanitization (92.4%); contact with free-ranging birds (89.9%); informal 

origin of birds (87.5%); lack of veterinary assistance (81.1%); and proximity to other 

backyard creations (71%). Awareness of the risk factors responsible for the introduction 

of diseases is extremely important for the development of surveillance strategies, health 

policies and recommendations for control. The management failures and the absence of 

biosecurity measures identified in the backyard breeding farms studied point to the need 

to adopt risk mitigation measures for the introduction and spread of avian diseases, 

through education and communication in single health, whose theme is very little explored 

in the consulted articles, promoting learning and the adoption of good breeding 

practices, with voluntary measures to be adopted to minimize the potential risk factors 

identified in this study.  

 


