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vacas lecheras en sistemas a pastoreo
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ABSTRACT

The objective of this work was to evaluate the relationship of uterine health with mineral
profile, hematological values and leukocyte form in dairy cows in grazing systems. During
the months of March 2017 to July 2019, a total of 249 primiparous and multiparous
Holstein cows belonging to dairy establishments in the southern basin of the province of
Santa Fe - Argentina were reviewed in the postpartum period. The results showed that of
the 249 (100%) cows at the first review, 111 (44.6%) were healthy and 138 (55.4%) had
some degree of clinical endometritis. Of which 63 (45.6%) presented G1, 60 (43.5%)
presented G2 and 15 (10.9%) cows presented G3. The Ca2+ and Mg2+ values did not
show significant differences (p=0.05) between both groups of cows. Significant differences
(p <0.05) were found between the two groups, for the White Blood Cell values, being
smaller in the group of animals with clinical endometritis. The red series values found not
showing significant differences (p=0.05) between both groups of cows. It is concluded that
for this group of cows analyzed no relationship of uterine health with the mineral profile
and values of the red series has been found. However, in the leukocyte form, cows with
clinical endometritis had lower white blood cell values than healthy cows.
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RESUMEN

El objetivo de este trabajo fue evaluar la relacién de la salud uterina con el perfil mineral,
valores hematolégicos y forma leucocitaria en vacas lecheras en sistemas a pastoreo.
Durante los meses de marzo de 2017 a Julio de 2019 se revisaron en el posparto un total
de 249 vacas Holando argentino primiparas y multiparas pertenecientes a
establecimientos lecheros de la cuenca sur de la provincia de Santa Fe — Argentina. Los
resultados mostraron que de las 249 (100%) vacas a la primera revisacién, 111 (44,6%)
estuvieron sanas y 138 (55,4%) presentaron algin grado de endometritis clinica. De las
cuales 63 (45,6%) presentaron G1, 60 (43,5%) presentaron G2 y 15 (10,9%) vacas
presentaron G3. Los valores de Ca2+ y Mg2+ no presentaron diferencias significativas
(p=0,05) entre ambos grupos de vacas. Se hallaron diferencias significativas (p<0,05)
entre los dos grupos, para los valores de Glébulos Blancos, siendo menor en el grupo de
animales con endometritis clinica. Los valores de la serie roja encontrados no mostrando
diferencias significativas (p=0,05) entre ambos grupos de vacas. Se concluye que para
este grupo de vacas analizadas no se ha encontrado relacién de la salud uterina con el
perfil mineral y valores de la serie roja. Sin embargo, en la forma leucocitaria las vacas
con endometritis clinica presentaron menores valores de glébulos blancos que las vacas
sanas.
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INTRODUCCION

Uterine inflammation has a negative effect on reproduction and
it is one of the most important causes of infertility and
subfertility in dairy herds (Sheldon et al., 2009). This
inflammatory process can cause pregnancy rate reduction, an
increase in the number of days between birth and conception,
the number of services per conception (Kasimanickam et al,,
2004; Sheldon et al.,, 2009), and the incidence of repeat
breeder (Salasel et al., 2010). The endometrium regulates the
inflammatory response by producing and releasing cytokines
and chemokines (Galvéo et al., 2011) that attract and activate
hematopoietic immune cells to fight local infection (Turner et al.,,
2012).

Endometrial bacterial infection causes uterine diseases. These
are common after birth in current dairy cattle and lead to a
decrease in productivity and fertility. The incidence of
postpartum metritis and endometritis has increased in the last
50 years. This has given rise to a generalized interest in
understanding better its characteristics and their impact on
animal health. In a meta-analysis of more than 10 000 animal
records, there was evidence that postpartum metritis caused
subfertility increasing the time up until the first insemination in
seven days. Thus, reducing the conception rate for the first
insemination by 20%, and increasing the interval birth-
conception by 19 days.

In different situations such as nutritional deficiencies and
diseases, hematological parameters constitute a paraclinical
exam that helps diagnosis. These hematological profiles are
subject to normal variations from different factors such as
physiological state, age, breed and health. The most
appropriate range for reference is that which can be
generated from a group of healthy animals with physiological
characteristics as closely related to the animal as possible
(Roland et al., 2014).

In different situations such as nutritional deficiencies and/or
diseases, hematological parameters and mineral profiles
constitute a paraclinical exam that helps diagnosis. These
hematological and mineral profiles are subject to normal
variations from different factors such as physiological status,
age, breed and health (Roland et al., 2014).

The obijective of this study is to evaluate the relationship
between uterine health, mineral and hematological profiles,
and leukocyte form in dairy cows in grazing systems.

MATERIALS AND METHODS

From March 2017 to July 2019, a total of 249 primiparous
and multiparous Holstein cows from dairy establishments in the
southern basin in the province of Santa Fe, Argentina were
examined at postpartum. These establishments are
representative of dairy systems in the studied area: a total of
250 cows, with an average annual production of 24 liters per
cow per day, under a continuous delivery system and artificial
insemination. During these months, the feeding consisted on 20
kg of dry matter offered among grazing crops and preserved
and concentrated forages. A gynecological control was carried
out on all cows in between 18 and 21 days after giving birth.
According to the appearance of the cervicovaginal fluid
samples obtained by vaginal touch, cows were divided into two
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groups: Healthy Cows (VS, by its initials in Spanish), crystalline
mucus. And cows with Clinical Endometritis (VEC, by its initials in
Spanish), which were classified according to the following
categorization: transparent mucus showing small floccules of
pus Grade 1 (G1), purulent mucus in more than 50% of the
total volume Grade 2 (G2), and entirely purulent mucus and /or
purulent blood, brownish and odorous Grade 3 (G3).

A total of 10 ml of blood was collected from the coccygeal vein
and divided into two tubes: one with EDTA anticoagulant
solution at a concentration of 3.7 to 5.4 UM, and the other
without any solution for serum extraction. The tube without
solution was centrifuged at 2500 rpm for 10 minutes and the
serum obtained was transferred to microvials for storage at 2-
4° C until analysis. Magnesium (Mg2+) and Calcium (Ca2+)
concentrations ~ were  determined by  semiautomatic
spectrophotometry (Metrolab 1600 DR spectrophotometer;
commercial kit Ca-Color AA and Mg-Color AA). Blood samples
with EDTA solution were homogenized before carrying out a
smear that was tinted with May-Grinwald-Giemsa for the
erythrocyte morphology observation and the making of the
leukocyte formula. A manual white blood cell count was carried
out using a Thoma pipette, a Turk’s solution and a Neubaver
cell count chamber. Capillaries (75 x 1.5 mm), Rolco CH 24
Duron microcentrifuge and commercial standardized scale
were used to determine the hematocrit. Hemoglobin was
determined by colorimetry (Metrolab 330, UV visible at 540
nm) and the results were compared with a known normal
pattern.

The variables analyzed were: Healthy Cows (VS) or Cows with
clinical endometritis (VEC), Ca2+ and Mg2+ level in blood
mg/dl, white blood cells in thousands, Lymphocytes in %,
Monocytes in %, Granulocytes in %, Neutrophils in %,
Eosinophils in %, Basophils in %, red blood cell count in
(x106,/mm3), Hemoglobin in g/dl and Hematocrit in %. The
variables were described according to their average and
standard error. It was tested if there were significant
differences between the groups (VS and VEC) by applying
analysis of variance to a classification criterion. Single factor
averages for ANOVA.

RESULTS AND DISCUSSION

Results showed that out of the 249 (100%) cows at first review,
111 (44.6%) were healthy and 138 (55.4%) had some degree
of clinical endometritis. From those 138 cows: 63 (45.6%)
presented G1, 60 (43.5%) presented G2 and 15 (10.9%)
presented G3. These results are similar to those reported by
Biga and Marini (2017), they showed that out of the 100% of
cows reviewed, 45.6% were healthy at first review and 54.4%
presented some degree of clinical endometritis.

Mineral metabolism varies significantly during the transition
period (Corbellini, 2000), specially Calcium (Ca), Phosphorus
(P) and Magnesium (Mg) given the changes imposed by the
beginning of lactation. Ca2+ values were between 6 - 12.6
mg/dl proving that some cows were below the values 8.4 to
11.0 mg/dl cited by (Kaneko, 2008) and 9.7 - 12.4 mg/dl
cited by (Radostits, 1999). None of the two groups of cows
show significant differences (p=0.05). VS group showed Ca2+
levels of (8.9 + 1.4 mg/dl) and VEC group of (8.6 £ 1.1

mg/dl).
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Mg2+ values were 1.4 - 4.5 mg/dl. They were in the upper
range if compared with 1.7 to 3.0 mg/dl cited by (Kaneco,
2008) and 1.8 - 2.3 mg/dl cited by (Radostits, 1999). Mg2+
values in both groups were similar. There were no significant
differences (p=0.05).VS group showed Mg2+ levels of (2.4 +
0.1 mg/dl) and VEC group of (2.2 £ 0.1 mg/dI).

Leukocyte formula values found are within the normal range for
GB/mm3 cattle (4000-12000), Iymphocytes (45-75%),
monocyte (2-7%), and granulocyte (15-45%) (Schalm et al.,
1981; Meyer and Harvey, 1999).

However, white blood cell values showed significant differences
(p <0.05), being smaller in the group of animals with clinical
endometritis. Red series values found are within the normal
range for cows Red Blood Cells mill/mm3 (5-10), Hemoglobin
gr/dl (8-15), Hematocrit % (24-46), and granulocyte % (15-
45) (Schalm et al., 1981; Meyer and Harvey, 1999). They show
no significant differences (p=0.05) between healthy cows and
cows with different degrees of clinical endometritis.

CONCLUSION

It is concluded that no relationship between uterine health and
mineral profile and red series values has been found for the
group of cows analyzed. However, in the leukocyte form, cows
with clinical endometritis had lower white blood cell values than
healthy cows.
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