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and Dry Period in Dairy Cows
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Abstract: The aim of this study was to determine the changes in the serum albumin, alpha 1 (a1)-globulin, alpha
2 (a2)-globulin, beta (B)-globulin, gamma (y)-globulin, and alpha-lipoprotein (high density lipoprotein-HDL),
pre-beta-lipoprotein (very low density lipoprotein-VLDL) and beta-lipoprotein (low density lipoprotein-LDL)
and total lipid fractions of the cows in dry period and various stages of lactation period. Fourty healthy, four
years old, Holstein dairy cows were used as material. Ten of them were in dry period and the rest were in lacta-
tion period. Between the days 48-51, 147-161. and 180. and over of lactation period were accepted as first, se-
cond and third stage, respectively. There were 10 cows in each lactation stages. Serum protein and lipoprotein
fractions were compared between the dry period, first, second and third stages of lactation period. While signifi-
cant differences were determined for al-globulin, B-globulin, y-globulin, HDL, VLDL, LDL and total lipid lev-
els, no significant differences were observed in albumin and a2-globulin between dry period, first, second, third
stages of lactation period.
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Kuru Dénem ve Laktasyonun Cesitli Evrelerindeki siit ineklerinde Serum Protein ve Li-
poprotein Fraksiyonlarindaki Degisiklikler

Ozet; Bu calismanin konusu kuru donem ve laktasyonun gesitli evrelerindeki ineklerin serum albumin, al-
globulin, a2-globulin, B-globulin, y-globulin, and o -lipoprotein (HDL), pre- B -lipoprotein (VLDL) and -
lipoprotein (LDL) fraksiyonlarindaki ve total lipid degerlerindeki farkliliklar1 degerlendirmekti. Materyal olarak
Karacabey Doganci Ciftliginde bulunan 40 adet saglikli 4 yasli holstein ki siit inegi kullanildi. Ineklerin 10
tanesi kuru dénemde, geri kalanlar ise laktasyon dénemindeydi. Laktasyon déneminin 48-51., 147-161. ve 180.
ve sonraki giinleri sirastyla 1., II., ve III. evre olarak degerlendirildi. Her laktasyon evresinde 10 inek bulunmak-
taydi. Alinan kan drneklerinde kuru donem ve laktasyonunun ¢esitli evrelerindeki protein ve lipoprotein deger-
leri kargilastirildi. Kuru dénem, laktasyonun 1., II., ve III. evreleri arasinda al-globulin, B-globulin, y-globulin,
HDL, VLDL, LDL and total lipid diizeylerinde farkliliklar gozlenirken, albumin ve a2-globulin degerlerinde ise
herhangi bir farklilik ortaya koyulmadi.

Anahtar Kelimeler: Siit inegi, Lipoprotein, Albumin, Globulin

Introduction

Proteins are composed of amino acids
and are important components of all cells and
tissues. There are many different kinds of pro-
teins in the body with many different functions.
Examples of proteins include enzymes, certain

hormones, hemoglobin, low-density lipoprotein
("bad" cholesterol), and others'®. Serum proteins
are classified as albumin or globulins. Albumin
is the protein of the highest concentration in the
serum. It carries many small molecules, and is
important for keeping fluid from leaking out
from the blood vessels into the tissues. Globu-
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lins are divided into a3, oy, B, and y-globulins. In
general, a and y- globulin protein levels in-
crease due to infections, inflammation and nu-
trional and physiological status (e.g. gestation),
and are therefore important health indicators in
the body. Serum globulin and immunoglobulin
levels can be valuable indicators of ability of
animals to perform the activities daily living,
and may be useful predictors of subclinical dis-
eases. Lipoprotein particles (Chylomicrons,
HDL, VLDL, LDL) is to transports lipids (fats)
around the body in the blood. Lipoproteins can
also be classified as "alpha" and "beta", based
on their migration pattern on serum protein
electrophoresis***>*°.Serum protein and lipopro-
teins can be separated by electrophoresis. Elec-
trophoresis is a standart method for evaluating
fractions of serum proteins and lipoproteins in
clinical biochemistry. The serum is placed on
specially treated paper and exposed to an elec-
tric current. The proteins in the serum move on
the paper to form bands that show the propor-
tion of each protein fraction. A fraction may
contain several different types of proteins. Indi-
vidual proteins, except albumin, are not usually
measured. However, protein fractions or groups
are measured. The levels of protein fractions
can be estimated by measuring the total serum
protein and then multiplying that by the relative
percentage of each protein fraction®. Lipopro-
tein electrophoresis is a type of protein electro-
phoresis that determines the amount of complex
proteins made up of protein and lipid, lipopro-
teins such as LDL™.

In ruminants, plasma lipids do not rise af-
ter ingestion of fat. Most of them are the results
of de novo synthesis. Still, large amounts of
short chain fatty acids are produced in the rumi-
noreticulum as a result of microbial digestion of
carbonhydrates. These are absorbed mainly
from the forestomach, which can absorbe fatty
acids with chain length up to 12. In convention-
ally fed ruminants only small amount of the
carbonhydrates as glucose. Most of glucose
supply is derived from propionate and also from
amino acids by gluconeogenesis in the liver*®.
Fat is stored as triglyceride and from the depots
it is transported as free fatty acids bound to
albumin. A considerable part of these acids is
taken up by the liver. Therefore, they can be
oxidized to CO, or to ketone bodies or esterified
and combined with phopholipids, cholesterol
and apoproteins to form lipopropteins, mainly
VLDL. This lipoprotein fraction transports tri-
glycerids to different organs and tissues. After
the loss of triglycerids, LDL are formed, and
after further metabolism HDL is

formed®-1®*82! |n cattle, HDL is the major

fraction comprising more than 80% of the lipo-
proteins® and consisting of about 60 % choles-
terol®. As the feed for cattle contains very small
amounts of cholesterol and there is high level of
this substance in plasma, there must be substan-
tial amount of the novo synthesis in the body.
Cholesterol can be synthesized in the liver from
acetate and it is probably by this way that the
cholesterol and the VLDL fraction is formed"’.
There are large variations in fat metabolism
during different stages of lactation and pregnan-
cy and the risk of disturbances are also variable.
The objective of the present study was to ana-
lyse the differences of albumin, a;-globulin, ay-
globulin, B-globulin, y-globulin, HDL, VLDL,
LDL fractions and total lipid level of the cows
between dry period and various stages of lacta-
tion periods.

Materials and Methods

The study was performed in fourty
healthy, four years old Holstein dairy cows in
Karacabey Doganci Farm. Ten cows were in
dry period and the rest were in lactation period.
There were 10 cows in each lactation stages.
Between the days 48-51, 147-161. and 180. and
over of lactation period were accepted as first,
second and third stage, respectively. There were
10 cows in each lactation stages. Blood samples
were taken from the vena subcutanea abdominis
using Vacutainer blood collection tubes and
were transported on ice chest to the laboratory
for analysis. Serum albumin, oy-globulin, o5-
globulin, B-globulin, y-globulin, HDL, VLDL,
LDL fractions were measured using agarose gel
electrophoresis (REP, Helena-Laboratories).
Total lipid levels were measured using a spec-
trophotometric kit (Labospec). The SPSS statis-
tical software 13.00 was used for statistical
analysis (SPSS Inc., Chicago, IL). Differences
between groups were evaluated using two-tailed
Kruskal-Wallis test.

Results and Discussion

The main objective of this study was to
examine the differences of protein and lipopro-
tein fractions of dry period and first, second
and third stages of lactation period in dairy
cows. Separation of serum into 5 fractions in the
cows (albumin and oy-, 0,-, -, and y-globulins)
is usually sufficient for diagnostic purposes.
Albumin is the most prominent serum protein in
the electrophoretogram of cows, and it consti-
tutes the 39-58% of the total serum protein
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content’. In this study, serum albumin levels
were not stastistically different between dry
period and various stages of lactation period
(Table 1). Globulins can be divided into three
fractions based on their electrophoretic mobili-
ty. Most of the a and B-globulins are synthe-
sized by the liver, whereas y-globulins are pro-
duced by lymphocytes and plasma cells in lym-
phoid tissue. The o fraction migrates as a; (fast)
and ay (slow) fractions, which is in contrast with
some reports in the veterinary literature’® but in
accordance with data obtained by cellulose ace-
tate™ and by agarose gel electrophoresis™. The-
se 2 fractions constitute 3.59-7.13% and 5.09-
13.96%, respectively, of the total serum pro-
teins. In the present study serum ay. globulin
concentrations were higher in the second stage
of lactation than in the dry period (p<0.01), first
stage of lactation (p<0.001) and third stage of
lactation (p<0.05) (Table 1). There were no
statistical differences in a,.globlin levels be-
tween dry period and various stages of lactation
periods (Table 1). The B-globulins migrate dif-
ferently in cows than in goats (as one fraction)".
This result is in agreement with that of some
authors® but is different from the result of some
others'. The reason for this discrepancy is un-
clear. The most likely explanation is that the o,.
fraction is considered to be By-globulin®™. In the
present study, visual examination of the gel did
not allow for separation of the B-globulins into 2
zones. The B-globulins fractions in dairy cows
were reported by albergina et al® to be 7.38-
15.28% of the total serum proteins. Similar to
a-globulin levels in this study p-globulin frac-
tions were found higher in the second stage of
lactation than in the dry period (p<0.05), first
stage of lactation (p<0.05) and third stage of
lactation (p<0.05) (Table 1). Gama globulin
levels were higher in dry period than in second
(p<0.01) and third stage (p<0.05) of lactation
and first stage of lactation were higher than
second (p<0.05) and third stage (p<0.05) of
lactation (Table 1). Consistent with this, al-
berghino et al (2) reported that gama globulin
levels were 24.2+5.42% of the serum total pro-
tein concentration. We found a decrease in se-
rum vy-globulin levels during the second and
third stage of lactation period compared to dry
period and early lactation period. It could be
due to the transfer of immune globulins and
amino acids from the bloodstream to the mam-
mary gland for colostrum and milk synthesis.
This protein fraction, which provides passive
immunity to newborn, accumulates in the
bloodstream before moving into the mammary
glands where it is fundamental in the colostrum
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synthesis. The immunoglobulins represent the
major protein fraction of colostrum accounting
for 70-80% of its total protein content and are
the result of selective accumulation from serum
Igs that starts before parturition™.

Table 1. Serum protein fraction levels of
dairy cows during dry period and
various Lactation stages (n=10)

Tablo 1. Kuru donem ve laktasyonun cesitli
evrelerindeki sit ineklerinde se-
rum protein fraksiyonlarimin dU-
zeyleri (n=10)

Serum Protein . Lactation Periods
Dry Period

Fractions Stage 1 Stage 2 Stage 3
X +SEM. X +SEM X +SEM. X £SEM.
43842205 42.14+292 43724163 49.27+1.85

Albumin (%)
ai-globulin (%) 5.1340.192  4.69+0.282  6.56+0.40> 3.90+0.602
ax-globulin (%) 9.44+0.35  8.77+0.20 9.58++0.30 8.39+0.62
B-globulin (%) 9.05+0.162  8.59+0.332 14.19+0.81 9.70+1.062
v-globulin (%)  32.6+1.852 35.42+2.992 25.93+1.33" 26.92+1.80°

a,b,c,d Means within a row with the same letter are not significantly
different

Many-high-yielding dairy cows have a
negative energy balance during the first few
weeks of lactation. The demand of the mamma-
ry gland for glucose often is greater than the
glucose available. This imbalance increases fat
mobilization, and increases hepatic ketogenesis.
An increase in keton-body concentration during
early lactation indicates general fat mobiliza-
tion. This mobilisation of fat is induced by the
negative energy balance that occurs during the
periparturient period. Hyperketonemia and fatty
infiltration of the liver become particularly pro-
nounced during ketosis>®"**". Bovine ketosis is
a common and economically significant disease,
and may be primary or secondary. Primary ke-
tosis generally occurs in housed cattle and is
seen ten days to six weeks after parturition, with
maximum incidence at three weeks®’. In the
present study, the HDL levels in dry period
were lower than first (p<0.001), second
(p<0.001) and third period (p<0.01) of lactation
and in second period of lactation were higher
than third period (p<0.001) of lactation (Table
2). In contrast, VLDL levels in dry period were
higher than in first (p<0.001), second (p<0.001)
and third period (p<0.01) of lactation and were
higher in third period of lactation than in first
(p<0.05) and second period (p<0.001) of lacta-
tion (Table 2). Serum LDL levels in dry period
were significantly higher than in first (p<0.001),
second (p<0.001) and third period (p<0.01) of
lactation and were higher in first period of lacta-
tion than in second period (p<0.05)of lactation
(Table 2). Serum total lipid concentrations were
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higher in the first stage of lactation than dry
period (p<0.01) and, second (p<0.05) and third
period (p<0.001) of lactation (Table 2). In the
third stage of lactation serum total lipid levels
significantly were higher than dry period
(p<0.001), first (p<0.001) and second (p<0.01)
stages of lactation (Table 2).

Table 2. Serum lipid fraction levels of dairy
cows during dry period and various
Lactation stages

Tablo 2. Kuru donem ve laktasyonun cesitli
evrelerindeki st ineklerinde serum
lipoprotein fraksiyonlarmin diizey-

leri (n=10)
Serum Drv Period Lactation Periods
Iﬁlpogroteln y Stage 1 Stage 2 Stage 3

ractions — — — —

X +SEM. X +SEM. X +SEM X +SEM.
HDL (%)  57.56£0.68° 7224132 7524+080% 62.50+621%
VLDL (%)  35.10+0.71° 25614107 22.88+0.800 28.29+0.58¢
LDL (%) 6.8+038  245+0.24>  168+022  1.91+0.40b
&’;mg"‘d 503.30+11.70° 557.80+7.610 474.90+27.33 374.70+9.53¢

a,b,c,d Means within a row with the same letter are not significantly
different

In conclusion, in this study we deter-
mined the differences of as-globulin, $-globulin,
y-globulin, HDL, VLDL, LDL fractions and
total lipid levels of the cows between dry period
and various stages of lactation periods. The
determined differences of these parameters, thus
can provide unique insight into the metabolic
disturbances seen dry period and various stage
of lactation.
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