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Resumo: A cetose é uma desordem metabólica relacionada ao metabolismo energético que acomete vacas 

leiteiras durante o período de transição, sendo a manifestação subclínica a forma mais prevalente nos animais. 

Desta forma, ferramentas de diagnóstico prático, rápido e barato são de suma importância para o monitoramento 

dessa patologia. Foi objetivo do presente estudo comparar a eficiência de aparelho portátil específico para dosagem 

de β-hidroxibutirato (BHBO) do sangue de bovinos com o método padrão de mensuração por bioquímica úmida. 

Para isso, foram utilizadas 98 vacas da raça Holandês, sendo 68 em lactação, em diferentes fases e 30 animais não 

lactentes. Duas amostras de sangue foram coletadas da artéria ou veia coccígea. Na primeira foi determinado a 

concentração de BHBO por teste laboratorial através do método padrão de mensuração por bioquímica úmida. Na 

segunda amostra a concentração de BHBO foi determinada utilizando o aparelho portátil KetoVet®. A média da 

concentração dos corpos cetônicos totais no sangue foi de 1,02 mmol/L, sendo obtidas as médias de 0,95 mmol/L 

para as análises realizadas pelo laboratório de referência e 1,09 mmol/L para o Ketovet. A correlação da 

concentração de corpos cetônicos observados no teste laboratorial bioquímico e no aparelho portátil Ketovet® foi 

positiva e com coeficiente de determinação igual a 0,86. Conclui-se que o uso do aparelho portátil KetoVet® foi 

preciso comparado ao método padrão de mensuração por bioquímica úmida. 
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Use of a portable equipment to determine the concentration of ketone bodies in the blood of cattle 

 

Abstract: Ketosis is a metabolic disorder related to the energy status of cows during the transition period. 

The subclinical presentation is the most prevalent in dairy cows. Quick, practical and cheap diagnosis tools are 

important to monitor this pathology. The objective of this study was to compare the precision of a portable 

equipment (KetoVet®) for concentration of blood β-hydroxybutyrate (BHBA) versus a gold standard methodology 

of wet biochemistry done at a private laboratory. Sixty-eight lactating and 30 non-lactating Holstein cows were 

used in this study. Two blood samples were taken from the coccygeal artery or vein. One sample was used for wet 

biochemistry analysis and the other sample was used in the portable equipment KetoVet®. The overall average 

concentration of blood BHBA was 1,02 mmol/L, being 0,95 mmol/L for wet biochemistry analysis and 1,09 

mmol/L for the portable equipment KetoVet®. There was a positive relationship between the concentration of 

BHBA observed using the wet chemistry analysis and the portable equipment KetoVet with a 0.86 coefficient of 

determination. Results of this study suggest that the portable equipment KetoVet was precise as compared with the 

gold standard method of wet biochemistry.  

 

Keywords: β-hydroxybutyrate, diagnosis, dairy cows  

 

Introduction 

Ketosis is a metabolic disorder related to the energetic status of dairy cows that is most prevalent during the 

transition period. This period, which consists of the time between the end of gestation and beginning of lactation, is 

considered critical for dairy cows, mostly for high producing ones, as most diseases begin in this phase (Souza et 

al., 2012).  

Ketosis has two types of presentation: clinical and subclinical. The clinical presentation is characterized by 

fast decrease in body condition score, decrease in milk production, dry feces and anorexia within others. Subclinical 

ketosis can occur without visible clinical signs. If the concentration of β-hydroxybutyrate (BHBA) is above 

1,2mmol/L, health problems can occur. New diagnosis tools that are quick, practical and fast must be discovered in 

order to monitor animal health. To date, quick diagnosis tools do not exist in Brazil and the portable equipment 

used for blood BHBA concentrations is for humans only. The objective of this study was to evaluate a new method 
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for measurements of BHBA for bovine blood using a portable equipment KetoVet and compare this method with a 

wet chemistry gold standard methodology.  

 

Material and Methods 

The study was performed at the PUC Minas experimental farm, situated at Esmeralda town, state of Minas 

Gerais. The farm is a free-stall barn and cows are intensively managed all year long. For this study, 68 lactating and 

30 non-lactating Holstein cows were used for blood collections. Animals were in different lactation stages 

throughout the study with the objective of obtaining variable concentrations of BHBA.  

Blood collection was performed between 4 and 5 hours after milking for lactating cows and at 1300 h for the 

non-lactating cows. Two blood samples were collected at the coccygeal vein or artery after local antisepsis with 2% 

alcohol iodine. The first blood sample was stored in a 5 mL silicon vacutainer flask with a coagulation activator gel 

and immediately sent for gold standard wet chemistry laboratorial analysis in a private laboratory (LABICON, 

Contagem, Brazil). The analysis was done 5 hours after collection using the automatic equipment COBAS
®
 Mira 

Plus with a commercial kit RANDOX
®
 for BHBA quantification. The second blood sample was collected right 

after the first one and the volume of one drop was added to a reagent strip for BHBA inserted into the portable 

equipment KetoVet® (KetoVet Brazil, TaiDoc technology, Taiwan, China). The equipment works by detecting an 

electrical current when BHBA reacts with the strip and results were given after 5 seconds and manually recorded. 

The equipment was standardized for determining BHBA in capillary or venous blood and has a range of 0 to 8 

mmol/L. Results were plotted and data from the gold standard analysis was linearly regressed against results from 

the portable equipment KetoVet®. Data was analyzed using the software Microsoft Excel 2010. 

 

Results and Discussion 

The average concentration of total blood BHBA was of 1.02 ± 0.46 mmol/L. The gold standard method 

yielded an average concentration of 0,95 ± 0,44 mmol/L whereas the portable equipment KetoVet® yielded 1,09 ± 

0,47 mmol/L. Results are in accordance to the RDC nº 185 (Brasil, 2001), which recommends that 95% of 

measurements should be within ± 20% of the gold standard method. In this study, the results from the portable 

equipment KetoVet® was of 13% higher than results from the gold standard method, which is within the 

recommended threshold for standardization of measurements used by RDC nº 185 (Brasil, 2001). 

 

 
Figure 1.  Linear regression for concentration of β-hydroxybutyrate in the blood of Holstein cows using the gold 

standard method from a private laboratory (X axis) and by using the quick analysis portable equipment KetoVet® 

(Y axis). The line shows an optimal relationship between the 2 tests with a regression coefficient of 1. 
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The regression between concentration of BHBA as measured from the gold standard wet chemistry method 

and using the portable equipment KetoVet® had a positive slope and a coefficient of determination of 0,86. The 

linear bias shows that the technique for measurement of blood BHBA concentration is viable when using the 

portable equipment KetoVet®, as seen with the linearity of the data that yields a high regression coefficient of 0,99.  

The regression data showed that the portable equipment KetoVet® is a useful and practical tool for diagnosis 

of subclinical ketosis in Holstein cows and can be used by professionals in the field for quick detection of ketosis. 

 

Conclusions 

The portable equipment KetoVet® can be used for measuring blood concentration of BHBA in order to 

diagnose ketosis syndrome, as it is accurate and precise when compared to the gold standard method of wet 

biochemistry. 
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