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Introduction

In the Puno department, milk production maintains
an increasing trend as a result of selection, genetic
improvement and feeding. However, as a conse-
guence of this increase in production, there is also an
increase in the incidence of metabolic diseases (MD),
known as production diseases (PD), which leads to a
slowdown in the dairy industry due to the economic
losses it causest. As milk production increases, phys-
iological and nutritional conditions are altered, and it
is during this transition period that the productive, re-
productive, metabolic and health future of the animal
is largely defined2. Most MD occur within the first
two weeks of lactation, because the high demand for
nutrients imposed on the body as a result of the in-
creased activity of the mammary gland cannot al-
ways be met by the animal's intake, triggering a neg-
ative energy balance (NEB)3.

A fundamental aspect in dairy production, as a con-
sequence of the metabolic demands on high-produc-
ing cows, are MD, often exacerbated by nutritional
processes that are not correctly balanced?. In view of
this, it is very important to take care of the health,
nutrition and management of dairy cows, and pre-
cisely, one of the ways to know the health status of
animals is by establishing metabolic profiles, a tool
that allows for the timely diagnosis of PD%. Fortu-
nately, scientific and technological advances in the
field of animal health and, specifically, in laboratory
diagnosis, allow a series of biochemical analyses to
be carried out in order to determine the health status
of the animal.

In this sense, the purpose of the present study was to

contribute to the establishment of the metabolic pro-
file of the predominant dairy cattle in the Puno region
based on the number of births by quantifying the se-
rum levels of total proteins (TP), albumins (ALB),
globulins (GLB), ALB/GLB ratio (A/G), urea, tri-
glycerides (TG) and total cholesterol (CHOL) in
Brown Swiss dairy cows in production of first, sec-

ond and third birth or more.

Materials and methods

Location: The study was carried out at the Sutuca
Farm in the district of Vilque, Puno, located at the
coordinates 15° 45° 50” S and 70° 15 30” W, with
an average temperature of 8.4° C, an annual rainfall
of 636.1 mm and at an altitude of 3950 m2. The bio-
chemical analysis of the samples was carried out in
the Biochemistry Laboratory of the Faculty of Veter-
inary Medicine and Zootechnic of the National Uni-
versity of Altiplano-Puno, Peru.

Figure 1 Animals of the Fundo
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Animals: 30 Brown Swiss (PPC) cows were used in
production with different number of births: 10 first
calving, 10 second calving and 10 calvings of three
or more. Only animals in apparent good health and
between the second and fifth month of production
were included. Animals with reproductive problems,
sick animals and very old cows were excluded.

Figure 2 Blood sampling

The animals are reared in a semi-extensive manner,

with rotational grazing on cultivated pastures (alfalfa
and dactylis association) and on natural meadows. In
the afternoon, their diet is supplemented with forage
oat silage in an approximate amount of 4 kg/cow.

Blood and serum collection. Blood samples were ob-
tained from the selected animals once only by punc-
turing the jugular vein using needles and vacutainer
tubes without anticoagulant in a volume of approxi-
mately 5 mL while the animal was fasting. The sam-
ples were placed in a thermo-refrigerated container
for transport to the laboratory, where they were cen-
trifuged at 3000 rpm for 15 min. The serum obtained
was decanted into 2 mL cryogenic vials and frozen (-

20° C) until biochemical processing.
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Figure 3 Animals in the grazing field
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Biochemical analysis. Protein profile determinations:
TP, ALB and urea and lipid profile: TG and CHOL
were performed by colorimetric-spectrophotometric
techniques using Wiener Lab® reagent kits: biuret
technique for proteins, bromocresol green (BCG) for
albumins and enzymatic techniques for urea, TG and
CHOL. The GLB fraction was obtained by difference
(TP-ALB) and the ALB/GLB ratio (A/G) by the
ALB/GLB ratio®.

Data analysis. A complete randomized design
(CRD) was used, where the treatments were the num-
ber of births (first, second and third birth or more),
reporting the means with their respective standard
deviations for each biochemical parameter. The In-
foStat program version 2020e was used for data pro-
cessing.

Results

Serum levels of protein profile (TP, ALB, GLB, A/G
ratio and urea) and lipid profile (TG and CHOL) in
Brown Swiss cows according to the number of births
are presented in Table 1 and 2, respectively. The
analysis of variance, in both cases, indicates that
there are no significant differences between the
number of births for all the parameters studied-
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(p>0.05).

Table 1 Protein profile in blood serum of cows according to the number of calvings

Number of births

Parameter First Second > Third Overall average
Mean + S.D. Mean + S.D. Mean + S.D.

Proteins (g/dL) 7.58+ .43 742+ .48 7.33+.62 7.44

Albumins (g/dL) 3.80+.16 3.70+ .25 3.68 +.23 3.73

Globulins (g/dL) 3.78 % 44 372+ .75 3.66 + .46 3.72

AIG 1.02+.15 1.00+.10 1.02+.11 1.01

Urea (mg/dL) 32.46 £ 3.00 31.65+ 245 31.45+220 31.86

Table 2 Blood serum lipid profile of cows by nhumber of calvings

Number of births

Parametro First Second > Third Overall average
Mean = S.D. Mean = S.D. Mean = S.D.

Triglicéridos (mg dL %) 15.84+2.14 14.85 +2.29 14.65 + 2.67 15.11

Colesterol (mg dL?) 150.93 + 18.28 151.15 + 20.83 148.43 £15.34 150.17

Discussion

Protein profile. The results agree with those of
Scaglione & Althaus’ who, analyzing high-produc-
ing Holstein cows from first and third calving, did not
observe significant differences in serum levels of TP,
ALB, GLB, A/G ratio and urea (p>0.05). Likewise,
Alberhina et al.8, in their study carried out on lactat-
ing cows (110 to 150 days postpartum) of the Modi-
cana breed, aged 2, 3, 4, 5 and 6 years, did not indi-
cate statistical differences in serum levels of TP,
ALB, GLB and A/G ratio for the different ages
(p>0.05). On the other hand, Herrera Benavides et
al.?, also did not observe differences in serum con-
centrations of TP, ALB, GLB and urea (p>0.05) be-
tween heifers and cows in the last phase of lactation.
Likewise, Ceballos et al.%, did not observe differ-
ences in serum levels of TP, ALB and GLB (p>0.05)
between heifers, pre-partum cows and early lactation
cows. In turn, Campos et al.L! in their study on native
cows in Colombia, indicated that there are no signif-
icant differences in the concentration of TP, ALB,

GLB and urea in blood serum, for cows in early lac-
tation, late lactation and dry cows.

The concentrations of the biochemical parameters of
the protein profile of the present study are within the
ranges established by other authors for cattle. Thus,
for proteins McCurnint2, Kraft & Schillinger®s, Ben-
jamin? and Mejer & Harvey?®, established ranges of
6.0-8.0, 6.74-7.46,5.9-7.7 and 6.9-7.8 g dL?, respec-
tively. The ALB are included within the range re-
ported by Ceballos et al.2%, Meyer & Harvey®® y Ben-
jamin4, who reported 2.0-5.6, 2.7-4.3, 3.0-3.8, and
3.4-4.0 g dL?, respectively. Similarly, GLB are
found in the range reported by Sigua Ochoal® and
Barrios et al.l’ of 1.86-8.38 and 2.0-6.0 g dL, re-
spectively. Likewise, urea levels are within the range
reported for cattle by authors such as Barrios et al.%f
(13-45 mg dLY), Althaus et al 28 (30.21-41.45 mg dL-
1, Meyer & Harvey®® (21.32-55.62 mg dL* and
Reece et al.® (20-40 mg dL?).

The mean TP found in the study (7.44 g dL™) is sim-
ilar to that of Campos et al.1t who, studying native
cows from Colombia: heifers at the beginning of lac-
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tation, end of lactation and dry, reported 7.26, 7.69,
7.79 and 7.82 g dL* respectively, with significant
differences between heifers and the other classes. On
the other hand, Scaglione & Althaus’, in multiparous
Holstein cows, reports values of 7.25, 7.41 and 7.26
g dL™ for prepartum, beginning of lactation and end
of lactation, respectively. Other authors report values
of (7.7 g dL Yy and (7.0 g dL 1)L,

Similarly, the levels of ALB (3.73 g dL) and GLB
(3.72 g dL*?) are similar to those of Scaglione & Al-
thaus’ for multiparous cows in the prepartum, early
lactation, mid-lactation and late lactation periods:
3.77, 3.89, 3.70 and 3.89 g dL respectively, for
ALB, and 3.02, 3.16 and 3.17 g dL* for GLB. For
their part, Alberghina et al .8, in their work on lactat-
ing Modicana cows, reported values of 3.60, 3.58,
3.41, 3.40 and 3.75 g dL* for ALB, and 3.18, 3.19,
3.13,3.14 and 3.13 g dL* for GLB for 2, 3, 4, 5 and
6 years of age, respectively, not finding significant
differences between ages, such as that found in the
present study.

Regarding the A/G ratio of 1.01 in the study, they
differ from others. For example, Herrera Benavides
et al.?, report higher values: 1.76, in cows in the last
phase of lactation; while Campos et al X2 report lower
values: 0.57, 0.82 and 0.57 for cows in early lacta-
tion, late lactation and dry cows, respectively.
Regarding the urea level of the study (31.86 mg dL-
b, it is similar to that found by Barrios et al.1’ who
give a value of 29 mg dL* for lactating cows, but
higher than that indicated by Scaglione & Althaus’
for multiparous Holstein cows: 16.33, 23.06, 22.16
and 25.95 mg dL! in the prepartum, beginning of lac-
tation, middle lactation and end of lactation, respec-
tively.

Various authors indicate that the alteration of the bi-

ochemical parameters of protein metabolism is re-
49

lated to various metabolic alterations or damage to an
organ. For example, Sigua Ochoal®, indicates that hy-
perproteinemia can be caused by an increase in pro-
tein synthesis or a loss of liquid as a consequence of
dehydration, vomiting and diarrhea, on the other
hand, hypoproteinemia results from a decrease in
protein production or from ALB losses in the case of
cachexia, liver failure, nephrotic syndrome, endopar-
asites, maldigestion syndrome and severe burns. In
the case of hypoalbuminemia, Manston et al.Z indi-
cate that it is due to a low protein ration in the diet or
a lower hepatic ability to absorb amino acids. Reece
et al.L® states that GLB are nutritional indicators and
that the liver synthesizes them whenever it has the
amino acids derived from dietary nitrogen, and that a
decrease in the A/G ratio is caused by a lack of ade-
quate protein intake, which can occur in the case of
fasting and malnutrition, lack of protein absorption
due to severe enteritis or intestinal neoplasia.
Regarding urea, Reece et al.® mentions that its con-
centration in blood and other organic fluids varies ac-
cording to the protein consumed and the ratio of pro-
tein consumed/energy metabolized from the diet, and
that hyperuremia is generally interpreted as a possi-
ble renal dysfunction, due to nephritis, obstruction of
the urinary tract, failure in renal circulation; on the
contrary, hypouremia is a sign of a poor protein in-
take in the diet, as well as chronic liver failure.

Lipid profile. In the lipid profile, no influence of the
number of births on the two parameters analyzed (TG
and CHOL) was found. These results agree with
those of Scaglione & Althaus’, who studied high-pro-
ducing first-birth and multiparous Holstein cows, and
observed no differences (p>0.05) for the levels of
both biomolecules between the lactation period or
between the number of births. Similarly, Bitman et
al.Z, reported values of 6.3 mg dL* of TG in lactating
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Holstein cows, with no significant differences
(p>0.05) between the number of births. Ayala
Oseguera et al.22, reported TG values of 13.9, 12.5
and 11.8 mg dL in multiparous Holstein cows at 30,
60 and 90 days of lactation respectively, with no sig-
nificant differences (p>0.05). Regarding CHOL,
Campos et al.1, studying seven breeds of multipa-
rous cows at the beginning and end of lactation, re-
ported values of 99.37 and 124.88 mg dL, respec-
tively, with no significant differences (p>0.05).

In the present study, a general mean of 15.11 mg dL-
1 of TG was observed, a mean that is close to those
reported by Meyer & Harvey®® (13.48 mg dL?),
Ayala Oseguera et al.22 (13.5, 12.5and 11.8 mg dL™.
for 30, 60 and 90 days of lactation, respectively). The
mean CHOL was 150.17 mg dL, almost similar to
that of Aguilar GaivinaguaZ for cattle in the third
week postpartum, 160.00 mg dL?, and, to that of Ce-
ballos et al.22 for cows at the end of lactation (150.79
mg dL).

Finally, the lack of statistical difference in the bio-
chemical parameters of the present study could be
due to several factors, including: the homogeneity of
the study units, the feeding and the breeding environ-
ment, in addition to the management. That is, the an-
imals considered in the study were Brown Swiss PPC
cows in production stage, from the same dairy farm.
The breeding system used is semi-extensive, with a
mixed diet: natural pastures, cultivated pastures and
oat heme. In this regard, Wilson & Walker® point out
that the concentration, quantity or activity of a certain
cellular component present in the fluids of a healthy
individual depends on many factors that can be clas-
sified into one of three categories: i) endogenous fac-
tors of the individual (age, sex, race, body condition,
pregnancy, diseases, among others), ii) exogenous
factors that are imposed on the individual (feeding,

environment, exercise, stress, climate), and, iii) the
chemical characteristics of the component. As indi-
cated, most of these factors were controlled in the
study, which is why similar values would have been
obtained among all animals.

Now, the main reason why there is no statistical dif-
ference in the parameters analyzed between animals
with different number of births would be that the
study included animals in apparently good health;
that is, the cows did not show signs of diseases asso-
ciated with production; and, they were not in the tran-
sition period (30 days before and after birth). To this
we must add that the production level of the farm is
low (9 L/cow on average), so the metabolic demands
are not as great as those of high-production animals.
As Saborio-Montero!, points out, MD usually occur
in high-production animals and in the transition pe-
riod, affecting the productive and reproductive per-
formance of the animals. Thus, the animals consid-
ered in the study did not have physiological imbal-
ances capable of causing metabolic alterations. On
the other hand, it must be considered that in rumi-
nants, most of the dietary components are fermented
by microorganisms in the rumen-reticulum, whose fi-
nal products constitute the main source of energy and
nutrients for the host animal, as indicated by Castrillo
& Balcells?, which is reflected in the fact that the
blood levels of these nutrients are within the normal
ranges established by different studies in cattle. Like-
wise, these same authors?* indicate that when produc-
tion levels increase or are high in the animal, supple-
mentary nutrient contributions are necessary, a fact
that is not necessary in the animals studied, given
their low level of production in the high plateau con-
ditions of Peru.

It is concluded that the number of births of the Brown

Swiss cow in production does not influence the pa-
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rameters of the protein profile (TP, ALB, GLB, A/G
ratio and urea), or the lipid profile (TG and CHOL).
All concentrations are within the ranges established
for the bovine species.
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