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Amag: Sunulan ¢alismanin amacy, siit ineklerinde laktasyon sayisi, siit verimi

ve bazi biyokimyasal parametreler arasindaki iliskiyi arastirmaktir.

Gere¢ ve Yontem: Calismanin materyalini siit inekleri (n=60) olusturdu ve
inekler laktasyon sayilarina gore ti¢ farkl gruba ayrildi. Laktasyonda olma-
yanlar (diiveler) Grup 1'e (n=10), 1. ve 2. laktasyondaki inekler Grup 2'ye
(n=24), 3. ve 4. laktasyondaki inekler Grup 3'e (n=26) kaydedildi. Gruplardaki
ineklerin kan total protein, alblimin, kan tire nitrojen (BUN) kalsiyum, fosfor,
magnezyum, glukoz, kolesterol, aspartat transaminaz (AST) ve gama-glutamil
transpeptidaz (GGT) diizeyleri 6l¢iildii. Ayrica gruplarin siit verimleri kiyasla-

narak bu degerler ile siit verimi arasindaki iligki arastirildi.

Bulgular: Toplam protein seviyesi sirasiyla G3, G2 ve G1 gruplarinda daha
yiiksekti (p<0,001). Benzer sekilde albiimin diizeyi G1 Grubuna goére G3 gru-
bunda anlamli olarak yiiksekti (P<0.01). Diger gruplara gore G1 grubunda
glukoz diizeyleri daha yiiksek ve kolesterol diizeyleri daha diisiik bulundu
(p<0,001; p<0,05). AST ve GGT seviyeleri G2 grubuna gore G1 grubunda daha
diisiik bulundu (p<0.05).

Oneri: Sonug olarak, siit ineklerinde laktasyon sayisy, total protein, alblimin,
glukoz, kolesterol, AST ve GGT gibi biyokimyasal parametreleri 6nemli 6l¢tide
etkilemistir. Bu farkliliklar Grup 1'e (dtiveler) gore 6zellikle multipar ineklerin

yer aldig1 Grup 2 ve Grup 3'te bulunmustur.

Anahtar kelimeler: Biyokimyasal parametre, inek, laktasyon sayisi, siit ve-

rimi
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Abstract

Aim: This study aimed to investigate the relationship between lactation

number, milk yield, and some blood biochemical parameters in dairy cows.

Materials and Methods: The material of the study consists of dairy cows (n=60),
and three different groups were formed according to the lactation numbers of the
cows. Non-lactating heifers were assigned to Group 1 (n=10), 1st and 2nd lactation
cows were assigned to Group 2 (n=24),and 3rd and 4th lactation cows were assigned
to Group 3 (n=26). The blood total protein, albumin, blood urea nitrogen (BUN)
calcium, phosphorus, magnesium, glucose, cholesterol, aspartate transaminase
(AST), and gamma-glutamyl transpeptidase (GGT) levels of the cows in the groups
were measured. In addition, the milk yields of the groups were compared, and the

relationship between these values and milk yield was investigated.

Results: Total protein level was higher in the G3, G2 and G1 groups,
respectively (p<0.001). Similarly, albumin levels increased significantly in
the G3 group compared to the G1 Group (P<0.01). Glucose and cholesterol
levels were higher and lower in G1 group compared to other groups (p<0.001;
p<0.05), respectively. AST and GGT levels decreased in the G1 group than in
the G2 group (p<0.05).

Conclusion: In conclusion, the number of lactations in dairy cows significantly
affected the biochemical parameters within total protein, albumin, glucose,
cholesterol, AST and GGT in dairy cows. These differences were found
especially in Group 2 and Group 3, which included multiparous cows,

compared to Group 1 (heifers).
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Introduction

The transition period also called the periparturient period
is one of the most interesting stages of the lactation cycle
in dairy cows. The length and classification of the period
have been defined differently by researchers (Sharma et al
2011). In a broad definition, the transition period is known
as the change from gestational non-lactating period to a non-
gestational lactating stage in cows (Contreras and Sordillo
2011) and this period is too often a disastrous experience
at cow level (Goff and Horst 1997). Generally, the transition
periodisaccepted as 3 or 4 weeks before and after parturition
(Contreras and Sordillo 2011, Nowroozi-Asl et al 2016, Duru
et al 2021). Though the transition period has a wide range,
from 1 week before to 2 weeks after calving has the most
significant period in practice. The transition period in cows
has attracted the attention of many researchers (Seifi et al
2007, Leblanc 2010, Contreras and Sordillo 2011, Sharma et
al 2011, Duru et al 2021). This period is especially critical
for health and subsequent yield and fertility performance of
dairy cows (Sharma et al 2011). The postpartum period is an
important stage in the reproductive life of the cow because
it directly affects future fertility and yield (Nazifi et al 2008).
Especially dairy cows are more susceptible to infections and
metabolic diseases during the periparturient period rather
than peak lactation (Sordillo et al 2007).

During the transition period, metabolic and immune
functions have sudden changes in cows. These changes
are related to increased energy needs due to fetus and
lactogenesis (Contreras and Sordillo 2011). It is known
that lactation and pregnancy cause stress and alterations
in metabolism in dairy cows (Iriadam 2007, Tanritanir et
al 2009). At this point, the incidence of some diseases like
ketosis, metritis, placental retention, and mastitis elevates
(Duru et al 2021), because of sudden changes in both
metabolic and immune changes that cows experience (Allen
et al 2005, Contreras and Sordillo 2011). These alterations
arerelated to fetal needs, lactogenesis, decrease in dry matter
intake and sudden change in hormonal status (Grummer et
al 2004, Allen et al 2005). As a result of changes in metabolic
and hormonal status, dairy cows experience negative energy
balance (NEB) (Leroy et al 2008, Contreras and Sordillo
2011). The period of transition from pregnancy to lactation
causes a metabolic challenge to the dairy cow (Piccione et
al 2012), so the haemato-chemical profiles are much more
important in following the health status of animals and
herds (Hagawane et al 2009). At the beginning of lactation,
there is a high demand in calcium (Ca) that homeostatic
mechanisms must react. Mobilization of Ca and increased
absorption from the intestinal tract are critical points that
help to establish homeostasis (Liesegang 2008). After
delivery, negative energy balance status and alterations in
blood metabolite and hormone profiles occur (Wathes et al
2009). All animals require minerals like calcium, magnesium
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(Mg) and phosphorus (P) for lactation and reproduction
(Tanritanir et al 2009, Samardzija et al 2011).

Metabolic and hormonal changes are required for lactation
which results in high metabolic output. Therefore, negative
energy balance with immunosuppression is inevitable and
alterations of the incidence of diseases occur (Oetzel 2004,
Mulligan and Doherty 2008). The occurrence of diseases
may result in lower milk yield and fertility. Detection of
diseases early in cow or herd level is immutable in herd
programs. Blood analyses are the first choice to assess cow
health status (Huzzey et al 2015, Brscic et al 2015). Different
values for different hematological and biochemical analyses
have been reported in dairy cows during late pregnancy and
post-partum period (Moretti et al 2017). Variations in these
values are because of parity, season, lactation number and
stage (Cozzi etal 2011, Brscic et al 2015).

The milk yield of dairy cows almost has doubled over the
past 40 years. These results increase in metabolic diseases
(Oltenacu and Broom 2010, Gonzalez et al 2011). To assess
the health status on herd basis in early post-partum period,
the use of blood parameters has been a controversial topic
and has been studied intensely. In this manner, following
up on the topic with up-to-date information has critical
importance. Considering the dairy cow industry is built
on economic issues, milk yield and lactation number have
special importance as well. The problems of early post-
partum period are still not resolved, and period is not
clearly understood. Thus, the aim of the presented study is
to investigate the relationship between lactation number,
milk yield and some blood parameters which are routinely
followed in dairy farms.

Material and Methods
Animals

This study was conducted on a large dairy farm in Ankara
province of Turkey in fall. Animals were fed with sufficient
amount of roughage and concentrate feed and housed in
semi-open barns. Body condition score of the heifers were
ranging between 2.5-2.75 (over 5) and multiparous cows
were 2.75-3.00 (over 5). The present study was carried out
on 60 dairy cows in a commercial dairy farm that is free from
herd diseases (such as brucellosis and tuberculosis) and, has
a free-stall barn system, preventive medicine and vaccination
programs are followed, biosafety rules are applied, milking
is done 3 times a day with a computerized milking system
and herd management is followed by software systems.
Cows which were used in this study had no history and signs
of clinical health problems and were under the age of five.
Cows were undergoing 40-45 days of dry period and 20 days
close-up period.
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Groups

Three different groups were formed according to the
lactation numbers of the cows. Non-lactating (heifers) were
assigned to Group 1 (n=10), 1st and 2nd lactation cows were
assigned to Group 2 (n=24), and 3rd and 4th lactation cows
were assigned to Group 3 (n=26). Three groups of cows with
different lactation numbers were created. Since it was aimed
to investigate the effect of lactation number, cows in group
2 and 3 were selected to have similar milk yield and age. All
animals included in this study had no history of udder health
problems and lactating ones had same dry cow therapy.

Samples and Data

This study was conducted based on data from the herd
management system. It was aimed to investigate the effect
of lactation number on some biochemical parameters which
were routinely measured at insemination time in dairy
herds. The indicated blood parameters of all groups were
routinely measured at the stage of artificial insemination in
the farm, and all information used in the study was obtained
from farm data. All samples and data were collected by
veterinary medicines of the commercial farm. Blood samples
were collected on the day of insemination for laboratory
analysis and the average milk yield of the cows until the day
of insemination was recorded. Since the animals in Group 1
were heifers, milk yield information was not available.

Furthermore, In Group 2 and Group 3, milk records of 2 and
3 cows, respectively, could not be reached. Therefore, these
cows were excluded from the milk yield comparison.

Elifoglu and Kurt

Laboratory Analysis

Blood total protein, albumin, blood urea nitrogen (BUN)
calcium, phosphorus, magnesium, glucose, cholesterol,
aspartate transaminase (AST) and gamma-glutamyl
transpeptidase (GGT) levels were analyzed by using an
autoanalyzer (ERBA XL 600®).

Statistical analysis

Statistical analyses were performed with SPSS software
(IBM; Version 24) using the non-parametric Kruskal-Wallis
test. Multiple comparisons were made using Post-hoc
Tamhane's T2 test. In addition, the milk yield of Group 2 and
Group 3 was compared using Independent-Samples T-Test.
All results obtained were presented as median (min-max)
and p<0.05 was considered statistically significant.

Results

The total protein level was statistically higher in the G3, G2
and G1 groups, respectively (p<0.001). Similarly, albumin
levels increased significantly in the G3 group compared to
the G1 Group (p<0.01), but there was a similarity between
the G2 and other groups (p>0.05). It was also found that the
levels of BUN, calcium, phosphorus, and magnesium were
similar between G1, G2 and G3 groups (p> 0.05). Glucose
levels were higher (p<0.001), and cholesterol levels were
lower (p<0.05) in G1 group compared to other groups,

Table 1. Serum Total protein, albumin, BUN, calcium, phosphorus, magnesium, Glucose, Cholesterol, AST/SGOT and GGT

concentrations of the G1, G2 and G3 groups

G1 (n=10) G2 (n=24) G3 (n=26) p Value
Median Min Max Median Min Max Median Min Max

T.Protein 5.92a 5.55 6.29 7.26P 4.89 8.27 7.67¢ 6.08 8.37 ab-cp<0.001
Albumin 3.30° 2.06 3.53 3.34% 2.97 3.94 3.500 2.52 3.93 abp<(.05
BUN 8.54 5.69 10.90 10.10 6.96 15.60 10.10 6.37 14.30 p>0.05
Calcium 9.54 8.61 10.20 9.25 8.34 10.20 9.26 8.37 10.10 p>0.05
P 4.75 4.03 6.26 4.46 3.26 7.05 4.47 3.52 6.73 p>0.05
Mg 191 1.53 2.18 2.00 1.59 2.45 2.08 1.42 2.49 p>0.05
Glucose 72.002 71.00 82.00 46.000 28.00 83.00 47.00> 34.00 71.00 abp<0.001
Cho 83.002 68.00 92.00 156.00> 70.00 294.00 176.00> 66.00 284.00 abp<(0.05
AST 79.002 62.00 99.00 97.5b 64.00 147.00 93.50% 61.00 138.00 abp<(0.05
GGT 19.002 15.00 31.00 27.50° 15.00 50.00 26.5020 14.00 62.00 abp<(0.05

a-c means with different small letters in the same row are significantly different.
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Table 2. Milk yields obtained in Group 2 and Group 3

G1 G2 (n=21) G3 (n=24)
Median (Min-Max) Median (Min-Max) p Value
32.3 36
Milk Yield (Lt/Day) 0 (15.4-43.1) (25.8-41.5) p>0.05

however, there was no difference between the G2 and G3
groups in terms of these values (p>0.05). Moreover, AST and
GGT levels decreased significantly in the G1 group than in the
G2 group (p<0.05), but no difference was observed in the G3
group compared to G1 and G2 groups (p>0.05). Data of Total
protein, Albumin, BUN, calcium, phosphorus, magnesium,
Glucose, Cholesterol, AST and GGT levels are presented in
detail in Table 1. On the other hand, when the milk yield
of the cows in Group 2 and Group 3 were compared, it was
determined that there was no statistical difference between
the groups. Average milk yields obtained from the groups
are presented in Table 2.

Discussion

In the presented study, it was thought that the lactation
numbers of dairy cows might affect some blood parameters
related to general health and production. To clarify this
assumption, 3 groups of cows with different lactation
numbers were created. The indicated blood parameters of
all groups were routinely measured at the stage of artificial
insemination in the farm, and all information used in the
study was obtained from farm data.

It was reported that physiological equivalence is controlled
by the blood in the body, and differences in hematological
parameters are considered as an important reflection
of physiological or pathological events in animals (Shil
et al 2012, Dar et al, 2019). It is known that some blood
biochemical parameters can be used to estimate the
physiological, nutritional, metabolic, and clinical status of
farm animals (Doornenbal et al 1988, Colakoglu et al 2019).
It has been stated that blood biochemistry parameters are
affected by many variables such as disease, nutritional status
(Yazlik et al 2019), seasonal variation (Dar et al 2019),
breed, reproductive status, or lactation stage (Doornenbal
et al, 1988). In the presented study, animals with similar
characteristics and managed under similar conditions were
used to eliminate the effect of these variables. Moreover, to
optimize the cyclic activity and reproductive status of the
animals, all animals were included in the study when they
showed estrus and underwent artificial insemination. Our
main aim was to evaluate how blood parameters changed
as the lactation number of cows in dairy farms increased.
Since all blood results were within normal limits, differences
in groups cannot be disease related. It is known that
biochemical blood parameters such as GGT, AST, ALT, and

cholesterol can be used to evaluate metabolic balance and
liver functions (Jozwik et al 2012). Similarly, some blood
biochemical parameters can be associated with energy
status (Yazlik et al 2019) and reflects a problem in the liver
in cows (Kurtetal 2021). In the presented study, it is thought
that the differences in biochemical parameters between the
groups are not affected by nutrition or disease status, since
animals were healthy, fed according to their stage and had
similar characteristics. Already, no difference was observed
between the groups in terms of BUN, calcium, phosphorus,
and magnesium in this study. Thus, it is thought that these
parameters are not affected by the number of lactations.
However, although there was no difference between Group
2 and Group 3 in terms of albumin, glucose, cholesterol, AST
and GGT, the number of lactations significantly affected the
concentration of total protein, albumin, glucose, cholesterol,
AST and GGT in the other groups compared to Group 1.
When these parameters, which are affected by the number
of lactations, are examined, it is revealed that while glucose
decreases, all other parameters increase. Therefore, it
is estimated that the biochemical parameters that differ
between the groups in the presented study are affected by
the number of lactations. It is known that lactation number
affects milk yield (Eski and Kurt 2021) The reason for
the difference between group 2 and group 3 compared to
group 1 was thought to be lactation and milk yield as there
were heifers in group 1. It is known that blood biochemical
parameters can be affected by milk yield as well (J6Zwik et al
2012,Naseretal 2014). Thoughitlookslike somebiochemical
parameters were affected by lactation number, it is thought
that this situation is most likely due to the metabolic load
created by the milk yield in the liver. However, milk yield
was found to be similar between the groups in this study.
Since cows were not grouped separately according to their
milk yield in this study, it was thought that the existence of
this relationship could not be determined exactly.

Conclusion

In conclusion, the number of lactations in dairy cows
significantly affected the biochemical parameters within the
total protein, albumin, glucose, cholesterol, AST and GGT in
dairy cows. These differences were found especially in Group
2 and Group 3, which included multiparous cows, compared
to Group 1 (heifers). In this case, it was thought that lactation
number may affect blood biochemical parameters, and cows
with high milk yield are even more sensitive to changes in
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biochemical values. Furthermore, in this presented study,
milk yield was similar between Group 2 and Group 3, but
many biochemical parameters were already found to be
similar between these groups. However, this effect needs to
be investigated more comprehensively with further studies
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