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Resumo 
 
 

 
MUMBACH, Tatiele. Marcadores metabólicos e do fluido ruminal de vacas 
leiteiras suplementadas com associação de levedura viva e hidrolisada. 2015. 
46f. Dissertação (Mestrado em Ciências) - Programa de Pós-Graduação em 
Veterinária, Faculdade de Veterinária, Universidade Federal de Pelotas, Pelotas, 
2015. 
 
 
O período de maior suscetibilidade a doenças em sistemas intensivos de produção 
de leite é durante o período de transição, o qual corresponde a três semanas antes 
até três semanas após o parto. O mesmo é caracterizado por um balanço energético 
negativo devido à mobilização de gordura das reservas corporais e por mudanças no 
ambiente ruminal pela introdução súbita de grãos na dieta. Com a finalidade de 
reduzir os efeitos do balanço energético negativo e promover o aumento na 
produção de leite, algumas medidas têm sido adotadas em relação ao manejo 
nutricional no período de transição. O uso de leveduras, por exemplo, têm sido uma 
boa alternativa para tentar melhorar o ambiente ruminal e facilitar às adaptações da 
microbiota a nova dieta. O objetivo do estudo foi avaliar os efeitos da suplementação 
de uma associação de levedura viva e hidrolisada nos marcadores metabólicos e do 
fluído ruminal de vacas leiterias durante o período de transição. O experimento foi 
conduzido em um sistema semi-extensivo, utilizando-se 20 vacas da raça 
Holandesa, divididas igualmente em grupo controle (GC) e grupo Suplementado 
(GS). O GS recebeu adição diária de 28g/animal/dia da associação de levedura S. 
cerevisiae desde os 20 ± 2 dias pré-parto até o início da lactação (18 ± 3 dias). As 
coletas de amostras de fluído ruminal e de sangue foram realizadas no pré-parto, e 
durante seis dias após o parto. No liquido ruminal foi avaliado o pH, Tempo de 
redução do azul de metileno, contagem de protozoários e avaliação morfo-tintorial 
das bactérias. No soro sanguíneo foram determinadas as concentrações de ácidos 
graxos não esterificados (AGNE’s), albumina e ureia. No metabolismo energético, os 
AGNE’s diminuíram durante o período do colostro nos animais suplementados, 
assim como a albumina e ureia no período da lactação. Houve mudança no 
ambiente bacteriano ruminal nos animais suplementados, ocorrendo um predomínio 
de bactérias Gram negativas. No ambiente ruminal as bactérias Gram negativas 
aumentaram significativamente no GS durante a lactação. Concluiu-se que a 
suplementação com uma associação de levedura viva e hidrolisada em vacas 
durante o período de transição pode influenciar positivamente o metabolismo 
energético e proteico assim como o ambiente bacteriano ruminal no início da 
lactação. 
 
 
Palavras-chave: Saccharomyces cerevisiae; ácidos graxos não esterificados; ureia; 
bactérias ruminais; balanço energético negativo 



 
 

 
 

Abstract 
 
 
 

MUMBACH, Tatiele. Metabolic markers and ruminal fluid examination in dairy 
cows supplemented with an association of live and hydrolyzed yeast during 
transition period. 2015. 46f. Dissertation (Master degree in Sciences) - Programa 
de Pós-Graduação em Veterinária, Faculdade de Veterinária,Universidade Federal 
de Pelotas, Pelotas, 2015. 
 
 
The period of greatest susceptibility to disease in intensive milk production systems is 
during the transition period, which corresponds to three weeks before up to three 
weeks after delivery. The same is characterized by a negative energy balance due to 
body fat mobilization and changes in the rumen by the sudden introduction of grain in 
the diet. In order to reduce the effects of negative energy balance and increase milk 
production, some measures have been taken into account in nutritional management 
during the transition period. The use of yeast, for example, have been a good 
alternative to improve the rumen and facilitating adjustment of the microbiotato the 
new diet. The aim of the study was to evaluate the effects of association of live and 
hydrolyzed yeast in the metabolic markers and ruminal fluid examination of dairy 
cows during the transition period. The experiment was conducted in a semi extensive 
system, using 20 Holstein cows, divided equally into control group (CG) and 
Supplemented group (SG). The SG received daily addition of 28 g / animal / day of S. 
cerevisiae yeast association from 20 ± 2 days pre-calving until early lactation (18 ± 3 
days). The collections of rumen fluid and blood samples were performed during 
labor, and for six days after delivery. In ruminal fluid was evaluated pH, time of blue 
methylene reduction, protozoa count and morpho-dye bacteria evaluation. Serum 
concentrations of non-esterified fatty acids (NEFA's), albumin and urea were 
determined. There was a change in rumen bacterial environment in the 
supplemented animals, experiencing a predominance of gram negative. The number 
of Gram negative bacteria increased significantly in GS during lactation. In energy 
metabolism, the NEFA's decreased over the period of colostrum in the supplemented 
animals as well as albumin and urea in the period of lactation. We conclude that 
supplementation of an association of live and hydrolyzed yeast to cows during the 
transition period can positively influence the energy and protein metabolism as well 
as the rumen bacterial environment in early lactation. 
 
 
Key-Words: Saccharomyces cerevisiae; nonesterified fatty acid; rumen bacterial; 
urea; negative energy balance 
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1 Introdução 

 

A cadeia produtiva do leite é uma das mais importantes atividades de 

produção do complexo agroindustrial brasileiro. Segundo dados descritos por MAIA 

et al. (2013) a produção de leite no Brasil cresce a uma taxa relativamente constante 

desde 1974, alcançando 32,1 bilhões de litros de leite no ano de 2011. A projeção 

de produção de leite até o ano de 2022 é de 39,2 milhões de litros, com crescimento 

anual de 1,9% ao ano (MAPA, 2012). 

A intensificação dos sistemas de produção de leite alavancou o crescimento 

do setor, contudo, trouxe como consequência o aumento da incidência de 

transtornos metabólicos pelo nível de exigência dos animais. Ao se tratar da maior 

suscetibilidade às doenças, o período de transição é considerado o mais crítico. 

Compreendido entre três semanas antes da parição até três semanas após o parto, 

é caracterizado por marcantes mudanças no perfil endócrino do animal que são mais 

expressivas do que qualquer outra fase como lactação e gestação (MOTA et al., 

2006). 

O principal desafio enfrentado pelas vacas no período de transição é o 

aumento repentino e acentuado das necessidades de nutrientes para a produção de 

leite em um momento que ocorre a diminuição da ingestão de matéria seca, 

associada a fatores de estresse durante o parto, contribuindo para a incidência de 

problemas de saúde (DRACKLEY, 1999). As vacas passam por um balanço 

energético negativo, onde a quantidade de energia necessária para a manutenção 

dos tecidos corporais e produção de leite excedem a quantidade de energia que a 

vaca obtém a partir de fontes dietéticas (GOFF & HORST, 1997). Para compensar o 

déficit de energia, há a mobilização de ácidos graxos de cadeia longa a partir das 

reservas corporais. Os ácidos graxos não esterificados (NEFA) mobilizados para 

produção de energia nesse período são liberados na corrente sanguínea, mas 

quando a captação de NEFA pelo fígado se torna excessiva ocorre aumento da 

produção de corpos cetônicos causando doenças subsequentes (DRACKLEY, 

2005). 
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No período seco as vacas são submetidas a uma dieta de baixa energia, e a 

população bacteriana de produtoras de lactato desaparece pelo decréscimo de 

fornecimento de amidos prontamente fermentáveis. A dieta de alta forragem 

aumenta a população de bactérias celulolíticas e diminuí em até 50%a área de 

absorção do rúmen a qual retorna ao seu crescimento algumas semanas antes do 

parto, pela introdução de concentrado na dieta (GOFF & HORST, 1997). O pH nesse 

período é estável em relação ao pós-parto com média máxima de 6,55 e média 

menor de 6,12 (NOCEK et al. 2002).  

No período seguinte, pós-parto, ocorre a introdução súbita de grãos para 

elevar a produção de leite. A dieta com grãos aumenta a concentração de ácido 

propiônico, favorecendo o crescimento das papilas ruminais e o efeito mitogênico 

sobre as mesmas (GOFF & HORST, 1997). Contudo, essa mudança, sem prévia 

adaptação, pode provocar consequências deletérias, que levam ao aumento da 

produção de lactato, antes do restabelecimento das bactérias utilizadoras do 

mesmo. O lactato é a substância mais potente para reduzir o pH do fluído ruminal, 

inativando protozoários e bactérias do rúmen, limitando assim a absorção dos ácidos 

graxos voláteis (AGV), (GOFF& HORST, 1997). Segundo Nocek et al. (2002) a 

diminuição do pH é influenciada pela semana em relação ao parto, ou seja, a 

extensão da queda aumenta à medida que a vaca muda da dieta do período seco 

para a dieta de lactação, permanecendo com pH mais baixo por um período de 

tempo maior nesta alimentação com a menor média de pH no pós-parto de 5,4. 

Além disso, com as mudanças abruptas de dieta e adição de concentrado, 

pode ocorrer o acumulo dos alimentos no rúmen, provocando alterações na 

motilidade rumino reticular, ou seja, diminuindo a frequência e amplitude dos 

movimentos ruminais, podendo chegar a atonia com diminuição da produção AGV’s, 

contribuindo para a diminuição do pH, e consequentemente para a diminuição da 

digestão dos alimentos (RADOSTITS et al., 2002). 

O uso de leveduras, principalmente de Saccharomyces cerevisiae têm sido 

uma alternativa para auxiliar o ambiente ruminal frente às dietas ricas em 

concentrados utilizadas para vacas de alta produção. Grande número de produtos à 

base de levedura tem sido introduzido no mercado, e estes produtos incluem 

leveduras vivas, inativadas, parede celular, conteúdo celular e leveduras 

enriquecidas por minerais (GRAHAM et al., 2009).  
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As leveduras secas ativas são bem aceitas por terem uma série de benefícios 

na produção animal. Esses produtos são geralmente caracterizados por ter uma alta 

concentração de células viáveis (acima de 10 bilhões ufc/g). A cultura de levedura é 

um produto de fermentação natural contendo parede de células de levedura como os 

β-glucanos e mananos-oligossacarídeos (MOS), células, vitaminas, proteínas, 

peptídeos, aminoácidos, nucleotídeos, lipídios, ácidos orgânicos, oligossacarídeos, 

ésteres e álcoois (NOCEK et al., 2011).  

Os produtos da parede celular hidrolisada enzimaticamente, que contém 

MOS, β-glucanos e metabólitos da levedura são adicionados ao meio de cultura da 

levedura. Essa adição diferencia daqueles produtos que são unicamente a levedura 

viva, em que devem estar viáveis para terem um efeito direto no rúmen, utilizando o 

oxigênio (MARDEN et al., 2008). 

Os beta-glucanos presentes na parede celular do Saccharomyces cerevisiae 

possuem ação ativadora do sistema complemento, fagocitose e produção de 

citocinas inflamatórias por macrófagos, estimulando ainda neutrófilos e monócitos, 

além da ação inibitória do fator de crescimento tumoral, fatores estes da imunidade 

inata. Estudos com mananos em vacas no período seco demonstraram resposta 

imune ao rotavírus e transferência destes anticorpos aos bezerros (FRANKLIN et al., 

2005) e aumento dos níveis de gama globulinas no sangue de bezerros que 

receberam mananos na dieta (TASSINARI et al., 2007). 

O uso de leveduras Saccharomyces cerevisiae promove aumento do pH, da 

digestibilidade e do consumo e consequentemente da produção de leite 

(DESNOYERS et al., 2009). Contudo, a resposta dos animais frente aos efeitos das 

leveduras é bastante variável, modificando conforme a natureza da dieta, 

produtividade dos animais, fase de lactação, dose e cepa da levedura utilizada 

(FONTY & CHAUCHEYRAS-DURAND, 2006). 

O mecanismos mais aceito para explicar o modo de ação da levedura no 

rúmen é pela otimização da degradação da fibra através da eliminação do oxigênio 

dissolvido presente no rúmen e melhorando o metabolismo do lactato (produção e 

utilização), criando com isso um ambiente anaeróbico ótimo para o crescimento das 

bactérias celulolíticas (ALZAHAL et al., 2014). 

Com o consumo de carboidratos rapidamente fermentáveis, uma queda no 

pH ruminal é observada pós prandial, levando a um aumento na concentração de 
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ácidos graxos voláteis o que contribui para a queda deste. Com a queda do pH 

ruminal, as espécies de bactérias produtoras de lactato (como Streptococcus bovis) 

ultrapassam o número de bactérias utilizadoras de lactato (Megasphaera elsdenii) 

levando a um acúmulo de lactato no rúmen (CHAUCHEYRAS-DURAND et al., 

2008).  

Quando o pH está baixo, a diversidade da microbiota diminui, o número de 

protozoários diminui e a população microbiana está alterada, havendo um prejuízo 

na digestibilidade da fibra. A maioria das espécies degradadoras de fibra são 

sensíveis à queda do pH (CHAUCHEYRAS-DURAND et al., 2008). A suplementação 

com levedura durante o período de transição, período de estresse que as vacas 

estão naturalmente expostas pode ser uma alternativa para aumentar a IMS e 

maximizar a eficiência alimentar e assim favorecendo o desempenho produtivo e a 

saúde desses animais (EASTRIDGE et al., 2006). 

PUTNAM et al. (1997) verificaram o efeito da cultura de levedura em vacas 

entre seis e oito semanas pré parto, e não encontram efeito da suplementação sobre 

o pH do fluído ruminal e as concentrações média de amônia. Utilizando vacas 

canuladas no fim da lactação, com suplementação de cultura viva de 

Saccharomyces cerevisiae BACH et al. (2007), através de monitoração a cada 15 

minutos do pH do fluído ruminal, constataram uma média menor em vacas controle, 

comparando com vacas suplementadas. Da mesma forma THRUNE et al. (2009) 

verificaram o efeito da cultura viva de Saccharomyces cerevisiae no pH do fluído 

ruminal de vacas canuladas no final da lactação, sendo que as vacas 

suplementadas apresentaram maior pH do fluído ruminal. 

DOLEZAL et al. (2005) através da suplementação de cultura de levedura 

(Saccharomyces cerevisiae, Strain 47), em trinta e seis vacas no primeiro terço de 

lactação mostraram correlação significativa entre a dose crescente de cultura de 

levedura e a atividade metabólica de infusórios, demonstrando aumento significativo 

do numero de protozoários no rúmen. 

Em relação a influencia da suplementação com levedura no metabolismo de 

vacas durante o período de transição AL IBRAHIM et al. (2013), verificaram que 

vacas com introdução gradual na pastagem com a suplementação de levedura viva, 

tiveram a diminuição de AGNE’s em comparação as vacas que não receberam 

levedura. Enquanto que AYAD et al. (2013) não verificaram diferença no 
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metabolismo proteico de vinte vacas suplementadas com Saccharomyces cerevisiae 

(BIOSAF® SC 47), com exceção da albumina, que nos dias 30 e 45 pós-parto, foi 

maior no grupo suplementado.  

Em seu trabalho NOCEK et al. (2011), usaram 150 vacas multíparas, do parto 

até quatorze semanas pós-parto. Os animais foram divididos em três grupos, dieta 

controle; cultura de levedura (suplementação de Saccharomyces cerevisiae, A-max, 

(56g/dia) e cultura de levedura mais levedura hidrolisada enzimaticamente 

(suplementação de Saccharomyces cerevisiae, Celmanax, 28g/dia). Os problemas 

de saúde, como exemplo, retenção de placenta, cetose e mastite, no pós-parto não 

sofreram influência pelos tratamentos. 

  



 
 

 
 

2 Objetivos e Hipótese 

 

2.1 Objetivo Geral 

 

Avaliar os efeitos da suplementação com uma associação de cultura viva de 

levedura Saccharomyces cerevisiae e levedura hidrolisada enzimaticamente no 

ambiente ruminal e no metabolismo de vacas leiterias durante o período de 

transição. 

 

2.2 Objetivos específicos 

 

1. Verificar o efeito da suplementação com Saccharomyces cerevisiae na 

concentração de ácidos graxos não esterificados no sangue de vacas leiteiras no 

período de transição; 

2. Verificar o efeito da suplementação com Saccharomyces cerevisiae no 

metabolismo proteico de vacas leiteiras no período de transição. 

3. Verificar o efeito da suplementação com Saccharomyces cerevisiae no 

pH do fluído ruminal de vacas leiteiras no período de transição; 

4. Verificar o efeito da suplementação com Saccharomyces cerevisiae na 

proporção bacteriana ruminal e no predomínio morfo-tintorial das bactérias ruminais 

de vacas leiteiras no período de transição; 

5. Verificar o efeito da suplementação com Saccharomyces cerevisiae na 

contagem de protozoários no fluído ruminal de vacas leiteiras no período de 

transição; 
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2.3 Hipótese 

 

A associação de cultura viva de levedura Saccharomyces cerevisiae e 

levedura hidrolisada enzimaticamente ajudam melhoram o metabolismo energético e 

proteico, diminuindo os efeitos do balanço energético negativo, e nana adaptação da 

flora ruminal em vacas leiteiras no período de transição. 
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ABSTRACT 19 

In order to reduce the effects of negative energy balance and increase milk production in early 20 

lactation some measures have been taken into account in nutritional management during the 21 

transition period. The use of yeast, for example, have been a good alternative to improve the rumen 22 

metabolism and facilitating adjustment of the microbiotato the new diet. The aim of the study was 23 

to evaluate the effects of combination of yeast culture and hydrolyzed yeast in the metabolic 24 

markers and ruminal fluid composition of dairy cows during the transition period. The experiment 25 

was conducted in a semi-extensive system, using 20 Holstein cows, divided equally into control 26 

group (CG) and Supplemented group (SG). The SG received daily the addition of 28 g / animal / 27 

day of combination of yeast culture and hydrolyzed yeast from 20 ± 2 days pre-calving until early 28 

lactation (18 ± 3 days). The collections of rumen fluid and blood samples were performed at 29 

calving, and for three time points during early postpartum period and three time points during early 30 

lactation period. In ruminal fluid was evaluated pH, time of blue methylene reduction, protozoa 31 

count and morpho-dye bacteria evaluation. Serum concentrations of non-esterified fatty acids 32 

(NEFA), albumin and urea were determined. There was a change in rumen bacterial environment in 33 

the supplemented animals, experiencing a predominance of gram negative. The number of gram-34 

negative bacteria increased significantly in GS during early lactation. Regarding energy 35 

metabolism, NEFA decreased during early postpartum period in the supplemented animals as well 36 

as albumin and urea in the period of lactation. We conclude that the supplementation with 37 

acombination of yeast culture and hydrolyzed yeast to cows during the transition period can 38 

positively influence the energy and protein metabolism as well as the rumen bacterial environment 39 

in early lactation. 40 

 41 

Key words: Saccharomyces cerevisiae, nonesterified fatty acids, rumen bacterial, dairy cows, 42 

negative energy balance, transition period. 43 

 44 
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 45 

1. Introduction 46 

 47 

The higher disease susceptibility in order to the intensification of the production systems has 48 

the transition period as the most critical one. From three weeks pre-partum until three weeks 49 

postpartum (Mota et al., 2006) the transition period is characterized for an abrupt increase in the 50 

energy demand associated with a decrease in dry matter intake (DMI) and stressful factors 51 

associated with calving (Drackley, 1999). These factors lead to a negative energy balance (NEB) 52 

state, where the energy necessary to milk production and body maintenance exceed the energy that 53 

cows obtain from the diet (Goff and Horst, 1997). To compensate the energy deficiency, body fat 54 

depots are mobilized increasing circulating concentrations of non-esterified fatty acids (NEFA) to 55 

be used as an energy source. When liver NEFA mobilization capacity is exceeded there is an 56 

increase in the production of ketone bodies and the susceptibility of diseases (Drackley at al., 2005), 57 

as hepatic steatosis, retained placenta and abomasum displacement (Mulligan et al., 2006). 58 

 Nutritional management tools can be adopted in order to reduce the effects of the NEB and 59 

promote an increase in milk production. Thus, the transition period besides being a period of 60 

metabolic changes, cows also experience dietary changes (Mota et al., 2006). It is common to have 61 

higher inclusion of grains in the postpartum period to promote an increase in milk production, 62 

which modifies the ruminal environment and could have harmful consequences to cow’s 63 

metabolism, increasing lactate production before the establishment of lactilytica bacteria. Lactate is 64 

one of the strongest molecules capable to reduce the ruminal fluid pH, inactivating protozoa and 65 

gram-negative ruminal populations, limiting volatile fatty acids (VFA) absorption (Goff and Horst, 66 

1997). 67 

 The use of yeast, especially Saccharomyces cerevisiae have been adopted as an alternative 68 

to enhance ruminal environment promoting an increase in pH, digestibility efficiency, increase in 69 

DMI and consequently milk production (Desnoyers et al., 2009). So, its use during the transition 70 
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period can improve the ruminal environment in situations of abrupt diet changes, contributing to 71 

reduce the harmful effects of the NEB. 72 

 Dry yeast has high concentration of viable cells (higher than 10 billion CFU/g) (Nocek et al., 73 

2011). The yeast culture is the product of natural fermentation composed of yeast cell wall as β-74 

glucans and mannan oligosaccharide (MOS), cells, vitamins, proteins, peptides, amino acids, 75 

nucleotides, lipids, organic acids, esters and alcohols (Nocek et al., 2011). The β-glucans found in 76 

cellular wall of Saccharomyces cerevisiae can contribute to a better animal’s metabolism function, 77 

as well as an stimulator of the immune response, while studies with MOS offered to dairy cows 78 

during the dry period demonstrated increased immune response to rotavirus and transfer of these 79 

antibodies to calves (Franklin et al., 2005). The product from the enzymatically hydrolyzed cellular 80 

wall, that contains MOS, β-glucans and yeast metabolites can be added to yeast culture medium 81 

(Marden et al., 2008). The combination of yeast culture and hydrolyzed yeast enriches the product 82 

compared to that ones that contain only yeast culture and can leverage the action of the cellular wall 83 

components.  84 

 The aim of this study was to evaluate the supplementation effects with acombination of 85 

yeast culture and hydrolyzed yeast of Saccharomyces cerevisiae in blood metabolic biomarkers and 86 

ruminal fluid composition of dairy cows during the transition period.  87 

 88 

2. Material and methods 89 

 90 

The study was conducted in a commercial farm located at Rio Grande, RS, Brazil (32° 16’ S, 91 

52° 32’ W).The cows were maintained in a semi-extensive management system, which was based 92 

on pasture and concentrate supplementation after each milking. Milking was performed twice a day, 93 

at 12 h intervals. The Ethics and Animal Experimentation Committee from the Federal University 94 

of Pelotas, under the registration number 6780, approved all procedures. 95 

 96 
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2.1 Animals, experimental design and treatments 97 

Twenty Holstein cows were enrolled, selected according to the number of lactations (2 to 4 98 

lactations) and allocated equally in two groups: control group (CG, n=10) and supplemented group 99 

(SG, n=10). All cows were managed together during the experimental period and received the same 100 

diet, except for the daily inclusion of 28 g/animal/day of acombination of yeast culture of 101 

Saccharomyces cerevisiae and hydrolyzed yeast of Saccharomyces cerevisiae (Celmanax, Arm & 102 

Hammer Animal Nutrition, Princeton, NJ) in the SG. The supplementation was performed 103 

individually and daily from 20±2 days pre-partum until 18±2 days postpartum. Each cow was 104 

observed to ensure totally intake of the yeast supplementation. 105 

 Animal’s nutritional management was composed of three balanced diets for each period 106 

according to NRC (2001): pre-partum diet (20±2 days pre-partum until calving), early postpartum 107 

period (from calving until 15±3 days) and early lactation period (from 15 to 18±3 days postpartum). 108 

 Diets had the forage:concentrate ratio modified in each period due the increasing inclusion 109 

of concentrate. Pre-partum diet had 5 Kg / animal of concentrate (66.67% forage 33.33% 110 

concentrate), early postpartum diet had 8.9 Kg / animal of concentrate (44.03% forage 55.97% 111 

concentrate) and early lactation diet had 12.5 Kg / animal of concentrate (39.61% forage 60.39% 112 

concentrate). After calving the total mixed ration (TMR) containing the concentrated were offered 113 

after each milking, and animals were conducted to pasture after eating. 114 

 115 

2.2 Sampling, clinical exam and measurements 116 

 Samplings from ruminal fluid, blood and clinical exam were performed in three different 117 

periods, according to diet changes, totalizing seven samplings in each animal: pre-partum period, 118 

one sampling (day 7±2 pre-partum); early postpartum period, three consecutive samplings at 24, 48 119 

and 72 hours after calving; and early lactation period, three consecutive samplings at 24, 48 and 72 120 

hours after diet changing (15±3 days after calving).Postpartum evaluations were performed after 121 

milking and before TMR feeding and yeast supplementation.  122 
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Clinical examination includes the evaluation of the heart rate, respiratory frequency, ruminal 123 

movements, body temperature, inspection of capillary refill time, mucosal color and body condition 124 

score (BCS).  125 

The rumen fluid was obtained by ruminocentese and the content (40mL) was slowly 126 

aspirated with a 20 mL syringe, filtered through cheesecloth, identified and stored in aliquots. For 127 

the number of protozoa was stored 5mL rumen fluid with 10 ml of formalin (37%) for maintaining 128 

the structures of protozoa. We evaluated the pH, methylene blue reduction test (MBRT), bacteria 129 

morpho-dye evaluation by Gram staining method carried out according to Dirksen (1990); and 130 

quantification of rumen protozoa based on the methodology described by Dehority (1993) and Lima 131 

et al. (2012). 132 

 Blood samples were collected by coccygeal venipuncture using 10 mL vaccutainer tubes 133 

without clot activator, centrifuged at 1800 × eg for 15 min and serum harvested and stored in 1.5 134 

mL tubes at -80°C for further biochemical analysis. 135 

 NEFA concentration was measured through a commercial kit (Wake NEFA-HR, Wako 136 

Chemicals USA®, Richmond, USA) according with the method described by Ballou et al. (2009) at 137 

day 7 pre-partum, at the 24 h sampling of the early postpartum period and at 24 h sampling of the 138 

early lactation period. The protein metabolism was evaluated by serum concentrations of urea and 139 

albumin, through a colorimetric analysis using a commercial kit (Labtest, Belo Horizonte, Brazil). 140 

All readings were performed in the spectrophotometer BioEspectro® SP 220 (Bioespectro, 141 

Curitiba, Brazil). 142 

 143 

2.3 Statistical analysis 144 

 Statistical analysis for pH, NEFA, BCS, albumin and urea were performed using the SAS® 145 

9.0 program (SAS Institute Inc., Care, NC, USA). Data were checked for normality. Results are 146 

presented as mean and standard error of the mean. For early postpartum and early lactation period 147 

data are presented as a mean of the three consecutive samplings for each group. ANOVA with 148 
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repeated measures and means comparisons by Tukey-Kramer test were used in a MIXED 149 

MODELS, having as fixed effects the groups (supplemented x control), time and its interaction, 150 

besides the cow random effect. Statistical differences were stated at P≤0.05. Qualitative variables, 151 

such as ruminal moviments, MBRT, protozoa counting and bacteria morpho-dye evaluation were 152 

analyzed using the NCSS program (2005), by chi-square test in all comparisons.  153 

 154 

3. Results and discussion 155 

Pre-partum concentrations of NEFA were higher than the physiological standard (0.88 ± 156 

0.17 mmol/L e 0.56 ± 0.19 mmol/L in control and supplemented groups, respectively), while 157 

concentrations of 0.04 mmol/L in the pre-partum and 0.7 mmol/L in the postpartum period are 158 

desirable in dairy cows (Promkot et at., 2011). Besides no statistical differences were detected, the 159 

cows from the control group had the double of the desirable concentration for this period. The 160 

increased concentrations of NEFA due fat depots mobilization that happens in the transition period, 161 

specially in the postpartum period, is justified for increased milk production in specialized dairy 162 

cows (Smith et al. 1997) and reflects cow’s adaptation to the NEB (Duffield and Leblanc, 2009). 163 

The effect of yeast supplementation during the transition period on NEFA concentration 164 

(Fig. 1A) was observed in the early postpartum period (P = 0.047). At this period there was an 165 

expected increase in NEFA concentration related to pre-partum period (Leblanc et al., 2005), in the 166 

SG (0.78 ± 0.16 mmol/L), which was close to recommended value (0.7 mmol/L Promkot et al., 167 

2011), as well as in CG (1.28 ± 0.16 mmol/L), higher than the recommendation, reflecting the 168 

mobilization of body fat depots. When the fat mobilization overloads the liver oxidation capacity 169 

the ketone bodies are synthetized, promoting further metabolic disorders (Al Ibrahim et al., 2013). 170 

The lower concentrations of NEFA observed in SG in early postpartum period could be 171 

attributed to the yeast capacity in enhancing the cellulolytic capacity of the ruminal 172 

microorganisms, increasing the fiber digestibility and starch utilization, offered in the diet (Dolezal 173 

et al., 2005). Consequently there is a lower conversion and efficiency of feed nutrients for milk 174 
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production during the transition period, without the necessity of mobilizing the fat tissue depots, 175 

used as energy source during the NEB (Lopuszanka-Rusek and Bilik, 2011). So, the yeast 176 

supplementation performed in this study contributed positively, reducing the NEFA concentrations. 177 

NEFA decreases also were observed by Al Ibrahim et al. (2013) in dairy cows supplemented with 178 

yeast culture in early postpartum period, and this effect is described by authors as an enhanced 179 

ruminal function and increased ruminal VFA (Al Ibrahim et al., 2012). 180 

A contrasting effect was observed by Krizóva et al. (2011), which a supplementation with 3 181 

g of yeast culture were not effect to alter NEFA concentrations compared to the control ones. 182 

Konyves et al. (2005) also did not found effect of supplementing dairy cows with different doses of 183 

Saccharomyces cerevisiae in early lactation period. 184 

Postpartum cows should have a BCS varying from 3 to 3.25 (Roche et al., 2009). The 185 

maintenance of an ideal BCS during the transition period determines a pregnancy and beginning of 186 

lactation without problems and maintenance of milk production, described in other studies 187 

(Mulligan et al., 2006). 188 

During the pre-partum period no yeast supplementation effect was observed in BCS (Fig. 189 

1B). Control cows had a BCS within the recommended range (3.2 ± 0.12) while the supplemented 190 

cows had a BCS (2.9 ± 0.12) close to the minimal limit proposed for this period. In early 191 

postpartum period CG had higher (P < 0.001) BCS (2.9 ± 0.05) compared to the SG (2.55 ± 0.05). 192 

During early lactation period both groups had a similar BCS (2.63 ± 0.05 in the CG and 2.5 ± 0.05 193 

in the SG).  194 

During the transition period CG reduced 0.7 points of BCS, while SG lost 0.5. Busato et al. 195 

(2002) compared cows that had different BCS pre-partum and its losses during the postpartum and 196 

concluded that cows with BCS > 3.25 in the pre-partum lost more than 0.75 points of BCS, 197 

mobilized more quantity of fat, and consequently had higher NEFA concentrations two weeks 198 

postpartum related to other groups (BCS > 3.25 pre-partum lost ≤ 0.75 after calving; BCS 3.25 pre-199 

partum lost ≤ 0.75 after calving; and BCS ≤ 3.25 pre-partum lost > 0.75 after calving). Thus, 200 
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supplemented cows, lost less BCS during early postpartum period, had a lower BCS loss during the 201 

experimental period and had lower NEFA concentration that the CG. 202 

Kalmus et al. (2009) also did not observe an effect of yeast culture supplementation 203 

(Saccharomyces cerevisiae) in BCS of cows from pre-partum until 14 weeks postpartum. Another 204 

study that aimed to evaluate the effects of supplementing yeast culture (lineage Saccharomyces 205 

cerevisiae 1026) to dairy cows with high or low BCS (BCS ≤ 3.5 and BCS ≥ 3.75) demonstrated 206 

that yeast supplementation did not affect animal’s BCS(Al Ibrahim et al., 2010). In this study 207 

authors speculate that yeast supplementation did not affect DMI, thus did not influence the BCS in 208 

both groups. 209 

The protein metabolism in ruminant animals is mainly determined by serum levels of urea 210 

and albumin (Conteras, 2000). The first one determines the protein state in a short period of time, 211 

being related to the diet energy:protein ratio, while the second marker is more sensible to determine 212 

the protein nutritional state (Conteras, 2000).  213 

Concentrations varying from 2.7 to 3.8 g/dL of albumin are considered ideal for dairy cows 214 

(Schneider et al., 2010). In the pre-partum period of this study, besides no statistical differences 215 

were detected in albumin concentrations between groups (Fig. 1C), SG levels were within the 216 

physiological range (2.74 ± 0.12 g/dL), while the CG had levels lower than the physiological 217 

standards (2.49 ± 0.11 g/dL). During the early postpartum period both groups had albumin 218 

concentrations lower than the recommended (2.47 ± 0.06 g/dL and 2.48 ± 0.06 g/dL, in SG and CG 219 

respectively), which could be related to a deviation of serum proteins, mainly albumin and IgG, to 220 

the udder at the end of pregnancy for colostrum synthesis (Jain 1993, Feitosa and Birgel, 2000). 221 

Yeast supplementation decreased (P = 0.032) albumin concentrations during the early 222 

lactation period (2.31 ± 0.08 g/L and 2.56 ± 0.08 g/L in SG and CG respectively, Fig. 1C). 223 

According to Moorby et al. (2000) the albumin serum concentrations, due the deviation to 224 

mammary gland during pre-partum, were kept elevated for eight weeks. Yeast supplementation 225 

could act enhancing the nutrient input to mammary gland during the transition period, reflected in 226 
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lower albumin concentrations in the SG compared to the CG, which in turn increased in early 227 

lactation period. Ayad et al. (2013) did not found an effect of yeast culture supplementation in 228 

albumin concentration, except at day 30 and 45 postpartum, when the supplemented group had 229 

higher concentrations. 230 

Pre-partum and early postpartum period urea concentrations were kept between the 231 

standards in both groups, 15-40 mg/dL, as suggested by Schneider et al. (2010) (SG: pre-partum = 232 

31.03 ± 2.18 mg/dL and early postpartum period = 23.10± 1.77 mg/dL; CG:pre-partum = 27.23 ± 233 

1.95 mg/dL and early postpartum period = 20.11 ± 1.77 mg/dL). The yeast supplementation effect 234 

was observed in urea concentrations during the early lactation period (Fig. 1D), with higher (P = 235 

0.017) concentrations for the SG (18.53 ± 1.19 mg/dL) compared to CG (14.40 ± 1.17 mg/dL). 236 

High blood concentration of urea can be an indicative of an inefficient use of diet crude 237 

protein (Broderick and Clayton, 1997). Yeast supplementation can increase this efficiency due a 238 

positive effect on growth and activity of proteolytic ruminal bacteria (Fonty and Chaucheyras-239 

Durand, 2006). 240 

Our results indicated a reduction on blood concentrations of urea during the transition period 241 

in the supplemented animals, suggesting that the yeast combination offered can enhance the diet 242 

protein use. This result is in accordance with the study from Iwanska et al. (1999), which observed 243 

an effect of yeast on dietary nitrogen utilization. Santra and Karim (2003) demonstrated that a 244 

reduction in ruminal ammonia concentration reflects in higher transport in microbial protein, and its 245 

flux from rumen to duodenum, contributing to lower concentrations of ruminal ammonia nitrogen. 246 

Bruno et al. (2009) observed a reduction in blood urea levels of cows supplemented with 30 g of a 247 

yeast culture (Saccharomyces cerevisiae) during the postpartum period, suggesting that this 248 

reduction can be related to better dietary protein utilization.   249 

A reduction in blood urea of animals supplemented with yeast culture also was observed by 250 

Dolezal et al. (2011). Authors attribute this fact to the common fact of cows having high diet 251 

content of by-pass protein or a lower concentration of ruminal degradable protein. Zaworski et al. 252 
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(2014) observed an increase in blood urea concentrations during the transition period with different 253 

levels of yeast supplementation, attributing this fact to increased body muscle mobilization and high 254 

concentrations of cortisol during this period. 255 

All parameters evaluated in the clinical exam were within the physiological range, in all 256 

periods. The ruminal movements, reflex of contraction and relaxing of ruminal wall, is influenced 257 

by the type of the diet and by the time passed after the last feeding and the exam (Dirksen,1990). 258 

Our results demonstrated that yeast supplementation did not affect the ruminal movements, 259 

however it was observed an effect of diet change in ruminal motility. During the pre-partum period 260 

cows did not show absence of ruminal moviments during the 2 minutes of observation, while during 261 

the early postpartum period 20% of the SG and 13.3% of the CG had absence of ruminal 262 

movements, which can be attributed to calving stressful factors and the abrupt change to a diet rich 263 

in concentrate. At the beginning of lactation period only one cow of the SG (3.33%) had absence of 264 

ruminal movements, demonstrating a better adaptation to the diet transition compared to early 265 

postpartum period. 266 

Although these alterations in ruminal movements, no cows demonstrated ruminal acidosis 267 

during the study, as the ruminal pH was kept in the normality standard, which can vary from 5.5 to 268 

7.4, depending on animal’s diet and the interval between the last feeding and the evaluation 269 

(Dirksen,1990). The supplementation with the combination of yeast culture and hydrolyzed yeast 270 

yeast did not affect cow’s ruminal fluid pH (Fig. 2). 271 

Regarding ruminal fluid pH, the results available at literature are controversial. Putnam et al. 272 

(1997) did not found effect of yeast culture supplementation on ruminal fluid pH, while AlZahal et 273 

al. (2014), Thrune et al. (2009) and Bach et al. (2007) observed higher ruminal fluid pH in cows 274 

supplemented with dry and/or active yeast. Differences observed in our study response can be 275 

attributed to a variability of factors as diet, animal’s productivity, lactation stage, dose and lineage 276 

of the utilized yeast (Fonty and Chaucheyras-Durand, 2006). The balanced diet offered to these trial 277 

animals and the moment of ruminal fluid sampling could have affected the response of yeast in 278 



29 

 

 
 

reduced ruminal pH. At sampling time, probably ruminal pH was in the physiological range due the 279 

past time from the last feeding. 280 

Ruminal protozoa are capable of reduce soluble sugars and many polysaccharides, avoiding 281 

the rapid ruminal pH decrease due diets rich in concentrate, there is a stabilization of the bacteria 282 

digestive process, removing part of the starch (Dirksen,1990). Animals with digestive problems 283 

there is a reduction in the protozoa number, as they are sensible to ruminal pH variations (Feitosa, 284 

2008). 285 

The protozoa count on ruminal liquid was similar between groups in the three experimental 286 

periods. At pre-partum the protozoa number was 301.4 ± 54.71 in the CG and 293.9 ± 65.03 in the 287 

SG, then reduced at early postpartum period (CG: 246.39 ± 28.97 and SG: 193.57 ± 29.27) and 288 

maintained at early lactation period (CG: 312.28 ± 46.62 and SG: 250. 67 ± 42.73).  289 

Kamra et al. (2002) also did not found differences in the protozoa number in the ruminal 290 

fluid with yeast addition. Dolezal et al. (2005) demonstrated a significant positive correlation 291 

between the yeast culture dose and the protozoa metabolic activity. In another study, Dolezal et al. 292 

(2012) also observed higher protozoa abundance with higher yeast dose. 293 

The MBRT indicates the anaerobic fermentative activity of the bacteria population and it is 294 

related with the feeding quality (Dirksen, 1990). The elapsed time should be between three and six 295 

minutes, and in animals that receive a diet rich in carbohydrates the reduction happens within three 296 

minutes, and in some cases can extent for more than fifteen minutes, characterizing an inactive 297 

microbiota (Dirksen,1990). The MBRT in this study was not affected by yeast supplementation 298 

during the transition period, demonstrating that the bacteria population was active during the 299 

experimental period. 300 

Despite the lack of interaction between yeast supplementation and bacteria fermentative 301 

activity we could observe that in the bacteria morpho-dye evaluation there was a change in the 302 

ruminal bacterial predominance (Table 1). The groups were different in the pre-partum period, as 303 

CG had 80% of gram-negative bacteria while SG had 33.3% (P = 0.03). During early postpartum 304 
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period the groups had similar proportions of gram-negative bacteria (SG: 88.9%; CG: 82.8%). At 305 

early lactation period the SG had higher (P = 0.03) proportion of gram-negative bacteria (96.7%) 306 

compared to the CG (73.1%). 307 

Generally there is a ruminal predominance of gram-negative bacteria, in health animals and 308 

also sick animals that maintain the ruminal pH between the physiological range. Starch rich diets 309 

promote higher proliferation of gram-positive bacteria, which could exceed and extinguish the 310 

gram-negative ones, promoting ruminal disorders (Dirksen, 1990). It has been described (Fonty and 311 

Chaucheyras-Durand, 2006) that the main yeast action to enhance the productive performance of 312 

dairy cows is related with the improved ruminal bacteria activity. An example is the increased 313 

number of bacteria that use lactate as a substrate, reducing this molecule concentration, as well as 314 

the bacteria that that degrade fiber, contributing to feeding efficiency (Chaucheyras-Durand et al., 315 

2008). Besides this, one of the most consist results observed when ruminates are supplemented with 316 

yeast is the increase in ruminal bacteria number, which can minimize the VFA increasing 317 

concentrations, avoiding the ruminal fluid pH reduction (Pinloche et al., 2013).   318 

 319 

4. Conclusions 320 

 Dairy cows supplementation with an association of an of combination of yeast culture and 321 

hydrolyzed yeast during the transition period can benefit the metabolism, reducing the NEFA, 322 

albumin and urea concentrations and favor the ruminal bacteria environment.  323 
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Fig.1 Evaluation of metabolic markers of dairy cows supplemented with a combination of yeast 481 

culture and hydrolyzed yeast during the transition period. 482 
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Fig.2. Evaluation of ruminal pH of dairy cows supplemented with a combination of yeast culture 487 

and hydrolyzed yeast during the transition period. 488 
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Table 1.Evaluation of bacterial population dynamics of dairy cows supplemented with a 490 

combination of yeast culture and hydrolyzed yeast during the transition period.  491 

 492 

Period Group gram-negative gram-positive 

Approximately 

equal proportions 

P 

Pre - partum  

Supplemented  

33,3%* 

(3/9) 

66,7% 

(6/9) 

0% 

(0/9) 

0,03 

Control 

80,0%* 

(8/10) 

20,0% 

(2/10) 

0% 

(0/10) 

Early 

postpartum  

Supplemented  

88,9% 

(24/27) 

7,40% 

(2/27) 

3,70% 

(1/27) 

0,33 

Control 

82,8% 

(24/29) 

17,20% 

(5/29) 

0% 

(0/29) 

Early 

lactation  

Supplemented  

96,7%* 

(29/30) 

3,30% 

(1/30) 

0% 

(0/30) 

0,03 

Control 

73,1%* 

(19/26) 

19,20% 

(5/26) 

7,70% 

(2/26) 
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4 Considerações Finais 

 

A suplementação de vacas com uma associação de cultura viva de levedura 

Saccharomyces cerevisiae e levedura hidrolisada enzimaticamente durante o 

período de transição influenciou o ambiente bacteriano ruminal que apresentou 

predomínio Gram negativo no início da lactação em animais suplementados. Ao 

contrário do esperado, outras variáveis do ambiente ruminal como a contagem de 

protozoários e o pH não foram influenciadas pela suplementação. A negação da 

hipótese da mudança no pH fluído ruminal em vacas suplementadas pode ser 

atribuída ao tipo e dose de levedura utilizada ou até mesmo o momento da análise 

que poderia ser realizada algumas horas após a alimentação dos animais, e desta 

maneira comprovar se a levedura manteria o pH estável. Essas observações podem 

ser comprovadas em futuros estudos. Em relação ao metabolismo energético e 

proteico a suplementação com levedura influenciou positivamente e foi favorável 

para prevenir os efeitos prejudiciais do balanço energético negativo comprovando a 

hipótese. 
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