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ABSTRACT

Some prophylactic treatments have been proposed in high-yielding dairy cattle in
order to minimize the effects of negative energy balance and some disturbances such
as hypocalcaemia and ketosis. The objective of this study was to evaluate the effects of
two doses of Drench within 24 h after calving on the metabolic profile and prevention
of ketosis. A total of 48 cows from a herd in Rio Grande do Sul state (southern Brazil)
was used in the study. The animals were randomly selected and treated orally with
Drench (N= 32, propylene glycol, electrolytes and choline in 40 L of water) and water
(N= 16) used as control. Blood samples were collected by blood coccygeal venipuncture
through a vacutainer plain system tubes. Biochemical determinations were performed
in serum (albumin, urea, cholesterol, triglycerides, non-esterified fatty acids -NEFA-,
calcium, phosphorus, magnesium, aspartate transaminase -AST- and gammaglutamyl-
transferase -GGT-) and a cow-side determination of beta-hydroxybutyrate (BHB) was
performed using the Abbot blood Precision Xtra system. All cows in the experiment
had their milk production controlled. The Drench treatment produces a tendency to
a better milk yield (32.5 vs 29.6 L/cow/day) and helps to prevent subclinical ketosis,
as indicated by a lesser prevalence of subclinical ketosis (29.7% vs 37.2%) and mean
values of BHB (1.19 vs 1.27 mmol/L) as well as a lesser lipolysis as indicated by NEFA
values (509 vs 1.560 umol/L). The other components of the metabolic profile did not
have substantial effects between treatments. In short, on the conditions of the present
work, the Drench treatment is an effective management tool for prevention of subclinical
ketosis and severe lipolysis.
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ADMINISTRACION ORAL DE DRENCH EN EL POSPARTO TEMPRANO EN

VACAS LECHERAS: EFECTO SOBRE EL PERFIL METABOLICO

RESUMO

Alguns tratamentos profildticos tém sido propostos em vacas leiteiras de alta produgio
a fim de minimizar os efeitos do balanco energético negativo e alguns distirbios como
hipocalcemia e cetose. Os objetivos desse estudo foram avaliar os efeitos da administra-
¢io de duas doses de Drench em até 24 h depois do parto sobre o perfil metabélico ¢ a
prevengdo da cetose. Um grupo de 48 vacas de um rebanho no Rio Grande do Sul foi
usado no estudo. Os animais foram selecionados aleatoriamente e tratado oralmente
com Drench (N= 32, propileno-glicol, eletrélitos e colina em 40 L de dgua) e dgua
(N=16) usado como controle. Amostras de sangue foram coletadas por pungio venosa
coccigea, através do sistema vacutainer, em tubos sem anticoagulante. Foram realizadas
determinagées bioquimicas no soro (albumina, ureia, colesterol, triglicerideos, dcidos
graxos nio esterificados -NEFA-, célcio, fésforo, magnésio, aspartato aminotransferase
-AST- e gama-glutamil-transferase -GGT-), e na propriedade, ao pé da vaca, foi feita a
determinagio do beta-hidroxibutirato (BHB) no sangue com o sistema Abbot Precision
Xtra. Todas as vacas do experimento tiveram sua produgio leiteira controlada. O tra-
tamento com Drench causou tendéncia a uma melhor produgio de leite (32.5 vs 29.6
L/vacal/dia) e ajudou a prevenir a cetose subclinica, como indicou a menor prevaléncia
(29.7% vs 37.2%) e menores médias de BHB (1.19 vs 1.27 mmol/L) bem como menor
lipélise, indicado pelos valores de NEFA (509 vs 1.560 pmol/L). Os demais componentes
do perfil metabélico nio tiveram efeitos substanciais entre os tratamentos. Em suma, nas
condi¢des do presente trabalho, o tratamento com Drench pode ser considerado eficaz
como ferramenta para a prevencio de cetose subclinica e da lipdlise severa.

Palavras-chave: 4cidos graxos nao-esterificados, beta-hidroxibutirato, cetose, prevencio.
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INTRODUCTION

The transition period in dairy cows, com-
prising the period from 21 days before
to 21 days after calving, is characterized
by a great metabolic stress associated to
a 30% reduction in feed intake and an
increase in nutritional requirements and
lipomobilization (Drackley ez a/. 2001).
This period is considered of high risk
to develop metabolic disorders which
compromise the cow’s health (Herdt
et al. 2000). These events may induce
energy, protein and mineral deficiencies
which frequently result in disorders like
hypocalcemia, puerperal hemoglobinu-
ria and ketosis (Cameron ez al. 1998).

In dairy cows, blood concentrations of
beta-hydroxybutyrate (BHB) and non-
esterified fatty acids (NEFA) have been
considered sensitive indicators of severe
negative energy balance (NEB) (Suthar
et al. 2013). Many studies have demons-
trated that high blood concentrations of
these metabolites are related to the onset
of several metabolic diseases (LeBlanc ez
al. 2005, Ospina et al. 2010a), and also
to decreased productividy (Dufheld ez al.
2009) and reproductive failure (Walsh ez
al. 2007, Ospina ez al. 2010b).

Some prophylactic treatments have
been proposed in order to minimize the
effects of NEB and to prevent some di-
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sorders like hypocalcemia, ketosis and
perinatal diseases (Studer ez al. 1993,
Goff and Horst 1994), with the aim
of obtaining adequate milk yield and
reproductive performance (Miyoshi ez
al. 2001). An important prophylactic
strategy to prevent puerperal disorders
in dairy cows is the use of a “Drench”
(a mixture of electrolytes, glucose pre-
cursors and calcium), which increases
serum calcium levels, and minimizes the
energy deficiency, rehydrates the animal
and corrects probable hydro-electrolytic
and acid-base imbalances (Enemark ez
al. 2009, Pickett ez al. 2003, Stokes and
Goff 2001).

The present study aimed at evaluating
the early application of an oral Drench
solution (immediately after calving and
24 h after) in relation to the metabolic
profile and its potential for preventing
subclinical ketosis in dairy cows from
Southern Brazil.

MATERIAL AND METHODS

All procedures in this experiment were
approved by the Ethical Committee of
the Federal University of Rio Grande
do Sul (project n° 25553). The cows in
this study came from a herd in a semi-
confinement system located in the Rio
Grande do Sul state (Southern Brazil). A
total of 48 multiparous cows were used
(Table 1). The cows were milked twice
daily and fed with a total mixed ration
formulated according to the nutritional
requirements established by the National
Research Council (NRC 2001).

The cows were randomly distributed
on the day of calving in one of the two
following treatments: (1) Drench (N =
32): receiving 40 L of warm water with
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500 g calcium chloride, 300 mL propilene-
glycol, 250 g de potassium chloride, 250
g de magnesium sulphate, 50 g de sodium
chloride and 100 g protected choline.
All cows received this treatment on the
day of calving and 24 hours later using a
siphon esophageal tube. (2) Control (N
= 16): receiving 40 L of warm water in
the same condition of administration of
the Drench group.

Blood samples were collected twice
weekly after the morning milking during
the first three weeks of lactation from
the coccygeal vein in plain vacutainer
tubes (BD, Brazil) in order to determine
a metabolic profile. The samples were
centrifuged (2,500 rpm, 10 min) after
the clot formation (1 h after sampling)
and the serum was frozen until bioche-
mical analysis. The following compo-
nents were determined: albumin, urea,
cholesterol, triglycerides, non-esterified
fatty acids (NEFA), calcium, magnesium,
phosphorus, and the enzymes aspartate
transaminase (AST) and gamma-glutamyl
transferase (GGT). All metabolites were
determined using an automated spec-
trophotometer (Autoanalyzer CM 200,
Wiener Lab, Argentine) and commercial
kits (Labtest, Brazil). Additionally, whole
blood samples were collected at the same
sampling times in order to determine
beta-hydroxybutyrate (BHB) in the farm
using a portable system (Precision Xtra,
Abbott), according to the manufacturer’s
instructions.

For the statistical analysis the data
were included in an Excel worksheet and
then exported to the SPSS v. 20 program.
All variables were described as mean and
standard deviation and compared by the
Student t test for independent samples
for treatments. The level of significance
for the Student t tests was 0.05.

[12]

SCHALLENBERGER GON(;ALVES ET AL. ADMINISTRACION ORAL DE DRENCH EN EL POSPARTO TEMPRANO
EN VACAS LECHERAS: EFECTO SOBRE EL PERFIL METABOLICO



INVESTIGACION

Rev Med Vet Zoot. 62(3), SEPTIEMBRE - DICIEMBRE 201§: 10-17

TABLE 1. Husbandry characteristics of the herd used in the experiment.

Characteristics

System production
Milking cows
N (experimental)
Mean body weight (kg)
Mean milk yield (L/day)
Mean milk yield (L/lactation)
Feed offered (kg dry matter/day)
Feed composition (kg of dry matter)
Corn silage
Ryegrass / oat silage
Ryegrass hay
Corn
Soybean meal
Wheat meal
Extruded soybean
Minerals + vitamins
Forage:grain ratio
Feed analysis
NDF (%)
Protein (%)

Net energy (Mcal/kg)

Semi-confinement
90
48
660
36
12,935
23.81

10.26
3.0
0.88
3.92
41
0.27
0.88
0.49
59:41

29.5
17.5
1.58

RESULTS AND DISCUSSION
The use of Drench, defined as oral forced

administration of different compounds,
has grown in the past years as a prophylac-
tic tool for minimize calcium and energy
deficiencies in early postpartum dairy
cows (Stokes and Goff 2001). The pres-
ent work tested a double administration
of a Drench solution 24 h after calving

in order to check its potential use for
preventing ketosis in high-yielding dairy
cows from southern Brazil. Calcium salts
and glucose precursors as propylene glycol
have gained large use based on the concept
that Drench components do not degrade
in the rumen and reach the liver faster than
other glucose precursors such as propionate
(Stokes and Goff 2001). The inclusion
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of other compounds in the Drench (wa-
ter, minerals, choline) may contribute to
minimize dehydration, electrolytic and
energy imbalances and accumulation of
triglycerides in the liver (Enemark 2009),
which lead to higher production. In the
present work, there was a tendency (P =
0.09) of the Drench group cows to have
a higher individual milk yield (32.5 + 7,4
L/day) throughout the observed period
(three weeks of lactation), compared to
the control group (29.6 + 7,7 L/day).
The most important serum metabolites
used for evaluating lipolysis and ketone
bodies synthesis are NEFA and BHB,
respectively (Gonzalez ez al. 2010). The
metabolic profile is also a useful tool to
evaluate treatments affecting metabolic
responses in dairy cows (Gonzalez 1997).
In the present work, the mean level of
BHB of the cows treated with water (Ta-
ble 2) may be considered as reaching a

threshold for subclinical ketosis (BHB >

INvESTIGACION

1.2 mmol/L, McArt ez al. 2012). Although
significant differences in BHB values were
not detected, the higher value of BHB in
cows receiving water and the fact that the
prevalence of subclinical ketosis (BHB
> 1.2 mmol/L) in this group was higher
(37.2%) than the prevalence in the cows
treated with Drench (29.7%), indicate
that the treatment reduces the production
of BHB. Other studies in Brazil reported
subclinical ketosis prevalence in Holstein
herds of 11.2% (Campos et al. 2005),
17.5% (Corassin 2004) and 24% (Garcia
et al. 2011), while, in the United States,
Melendez and Risco (2005) reported values
of 20.4% and McArt et al. (2012) cited
43.2% and, in Europe, Suthar ez 4/. (2013)
established that subclinical ketosis may
affect up to 36.6% of milking cows. The
different prevalence indexes of subclinical
ketosis reported in the literature are related
to the cut-off point of serum BHB adopted,
that may vary from 1.2 to 1.4 mmol/L.

TABLE 2. Mean (standard deviation) of the metabolic profile during early lactation in dairy cows
treated with Drench in a herd from Rio Grande do Sul (southern Brazil).

Metabolite Treatment
Water (N=32) Drench (N=16)
Albumin (g/L) 21.0(3.9) 26.1(4.1)
Urea (mg/dL) 28.4° (8.4) 30.3°(9.3)
Cholesterol (mg/dL) 130 (36.7) 127 (35.0)
Triglycerides (mg/dL) 16.4 (8.2) 15.6 (9.7)
Beta-0H-butyrate (mmol/L) 1.27 (0.77) 1.19(0.72)
NEFA (umol/L) 15602 (799) 509° (471)
AST (U/L) 50.92 (21.7) 56.8° (25.2)
GGT (U/L) 22.22(1.9) 26.7° (14.9)
Calcium (mg/dL) 9.14 (1.63) 9.11(1.82)
Phosphorus (mg/dL) 5.57% (1.57) 5.88°(1.53)
Magnesium (mg/dL) 2.532(0.68) 2.35°(0.50)

Within a row, different superscripts indicate a significant difference (p < 0.05).
NEFA: Non-esterified fatty acids, AST: aspartate transferase, GGT: gamma-glutamyl transferase.

[14]
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Negative energy balance in high-yiel-
ding dairy cows is also responsible for
increasing serum NEFA values above 400
pmol/L (Oetzel 2004), while values above
700 umol/L indicate high risk of ketosis. In
this perspective, the cows receiving water
instead of Drench in this experiment are
ata greater risk of suffering ketosis, as the
mean serum NEFA value (1.560 pmol/L)
and the prevalence of subclinical ketosis
found (38.5%) show.

The comparison of NEFA values bet-
ween treatments shows that the Drench
was effective in diminishing the serum
concentration of BHB and NEFA, indi-
cating its potential use as prophylactic
tool for reducing lipolysis and ketone
bodies generation in high-yielding dairy
cows. The propylene glycol, one of the
main components of Drench, has been
proven to lower the effects of a negative
energy balance, typical of high-yielding
dairy cows (Studer ez a/. 1993; Formigoni
et al. 1996), and to reduce the risk of
ketosis and liver lipidosis (Studer ez al.
1993). In a review of 12 studies concer-
ning the effect of propylene glycol on
the metabolism of dairy cows, Nielsen
and Ingvartsen (2004) pointed out the
efficacy of this treatment in reducing
the risk of ketosis and in the increase
in milk yield.

Choline, another ingredient of the
tested Drench in this work, is useful in
enhancing the synthesis of hepatic lipo-
proteins and, consequently, in diminishing
liver esteatosis (Cooke et al. 2007). The
assessment of the degree of liver esteatosis
in dairy cows can be supported by some
metabolic profile components, mainly the
serum activity of hepatic enzymes (AST,
GGT, GLDH) and the concentration of
albumin, cholesterol and triglycerides
(Gonzalez ez al. 2010). In the present work,
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even though some differences between
groups were observed in the values of
albumin, AST and GGT, all those values
fell into the reference range and do not
configure evidence of liver lipidosis or any
other disorder. As a general rule, hepatic
lipidosis is characterized by a decrease in
albumin, cholesterol and triglycerides and
an increase in liver enzymes (Bertoni and
Trevisi 2013).

In conclusion, the Drench solution
containing propylene glycol, minerals (Ca,
Mg), electrolytes (Na, K, Cl) and choline,
administered twice after calving, is useful
in preventing subclinical ketosis and severe
lipolysis in high-yielding dairy cows.
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