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Short Communication

Arid and semi-arid regions of the world are characterized by
extreme climatic conditions with very low rainfall availability.
Livestock production systems located in these zones are
threatened by very high ambient temperatures as well as feed
scarcity, especially during summer months [1,2]. This scenario
is predicted to be worsened because of Global Warming, which
involves a projection of an annual increased in global surface
temperature of about 3.7 to 4.8 °C by the year 2100 [3]. Holstein
cows in hot environments can be at risk of heat stress, which
affect their productivity and well-being. Feed intake is negatively
affected by heat stress, leading to a reduction in milk production
and quality, as well as depressed reproductive efficiency of Holstein
cows and heifers. A common management practice is to apply
artificial cooling to cows when they are lactating, that is, during the
postpartum. However, the prepartum period is a stage that involves
several important physiological mechanisms that will definitively
impact on productive and reproductive efficiency postpartum.
So, when heat stress is present in the dry period can provoke an
endocrine imbalance, which means alterations of concentrations of
several hormones related to essential metabolic processes which
are associated to postpartum Holstein cow productivity and health
[4]. Therefore, cooling since the dry period of the cow must be
identified as part of the total cooling period of a lactating cow.

The reduction of dry matter intake that takes place in dry cows
because of the heat stress occurs in a lesser degree compared with
producing cows. During the dry period, high ambient temperatures
may activate mammary gland involution along with apoptosis and
autophagy, decreased amount of mammary epithelial cells can
finally cause drop in milk production [5]. Since fetal growth exerts a
lower energy demand than lactation, heat stress has little impact on
adipose tissue mobilization and glucose clearance in dry cows [6].

On the other hand, heat stress dry cows experience more protein
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mobilization possibly to support the fast fetal growth that occurs
during late lactation.

Heat stress during late gestation stage exerts a strong effect
on milk production of the subsequent lactation. When a cooling
system is used to improve the cow’s comfort during the entire dry
period, cooled cows produced about 4kg/d of milk more than cows
with no cooling during the dry period. This positive effect on milk
yield of cooled continues during the complete lactation, suggesting
an enhanced mammary function rather than the metabolic related
galactopoietic effect [7]. In part, this positive effect of cooling dry
cows with spray and fans is also due to the reduction of body
temperature in almost 0.5 °C and respiration frequency in around
20 breaths/min, which positively impact the subsequent lactation
milk production [1,5]. During the dry period, the humoral immune
response is also suppressed when heat stress is present. It was
demonstrated that production of IgG was decreased during late
gestation and early lactation in cows with no protection against hot
temperatures during summer months. In addition, do Amaral et al.
[8] found that the neonate immunity was depressed by prepartum
heat stress because of their low ability to destroy pathogens relative
to those from cows cooled during early lactation.

Comparing with multiparous cows, late gestation cooling of
nulliparous heifers has received few attention, so that small number
of publications are available on this topic. In general, prepartum
cooling of heifers have shown less advantages to subsequent
lactation compared to productive responses from applying water
combined with forced ventilation during summer to multiparous
cows [9].

It is important to recognized that heat stress also affects dry
cows and this condition is frequently overlooked by dairy managers,
therefore the cow’s subsequent performance is significantly
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decreased [10]. To reduce the negative impact of heat stress on dry

cows, adequate cooling should be applied during the complete dry

period.
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