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FARKLI IRK SIGIRLARIN SERUMLARINDA BAZI ESER ELEMENT ve ELEKTROLIT
DUZEYLERI*
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Ozet: Bu ¢alismada Atatiirk Universitesi Arastirma ve Uygulama Ciftliginde soguk iklim ve yiiksek rakimda (2000 m)
yetistirilen 20 adet Holstein (10 adet disi ve 10 adet erkek) ve 20 adet Brown Swiss(10 adet disi ve 10 adet erkek) olmak iizere
40 adet hayvan kullanilmigtir. Ortalama yaslar 11-12 aylik olarak se¢ilen hayvanlar yaz mevsiminde merada beslenmistir. Kan
serumlarinda ¢inko (Zn) ve bakir (Cu) diizeyleri atomic absorption spectrophotometere (AAS) ile, magnezyum (Mg), kalsiyum
(Ca), fosfor (Pi), demir (Fe), sodyum (Na) ve potasyum diizeyleri ise ticari kit kullamlarak otoanalizérde analiz edilmistir.
Yapilan istatistiki analizlerde incelenen elementlerin serum diizeylerinin birbirine yakin oldugu ve irklar arasindaki farkin 6nemsiz
oldugu bulunmugtur.

Anahtar sozciikler: Holstein ve Brown Swiss sigir, serum iz element ve elektrolit diizeyleri.

Serum Levels of Some Trace Elements and Electrolytes in Different Cattle Breed*

Summary: In this study, a total of 40 cattle [20 Holstein cattle (10 males and 10 famales) and 20 Brown Swiss Cattle (10
males and 10 famales)| were taken. The animals were grown in the pasture of the Agricultural College Farm of Atatiirk
University at on altitute of 2000 m above sea level and at cold climatic conditions. The animal were grazed in the pasture in the
summer. All the animals had an average age of 11-12 months. Serum zinc (Zn) and copper (Cu) levels were analyzed by atomic
absorption spectrophtometer and serum magnesium (Mg), calcium (Ca), phosphorus (Pi), iron (Fe), sodium (Na) and potassium
(K) levels were measured on an autoanalyzer by using commercial kits. In the statistical evaluation, the serum levels of the
elements measured were sililar in two groups and the differences were not statistically significant.There were no significant
differences between the males and females. There were also no significant differences among in breeds regarding levels of

minerals.

Keywords: Holstein, Brown Swiss Cattle, serum trace elements and electrolytes levels.

INTRODUCTION

Cattle require different levels of minerals, depending
on age, size, sex, physiological state, and level of
performance. The maximum level of each mineral that
can be safely tolerated by cattle is also included for
reference purposes. Cattle require a number of dietary
mineral elements for normal bodily maintenance, growth,
and reproduction. Minerals, and particularly trace
minerals, are required in very small amounts. The
addition of only a tiny amount may have dramatic effects
on animal performance and health. Minerals that are
required in relatively large amounts are called major or
macro elements. Those needed in small amounts are
classified as micro, minor, or trace minerals. These terms,
however, have no relationship to the metabolic
importance of a mineral in the diet. A trace mineral can be
as essential to the health and performance of an animal as
a major mineral. The major minerals include Ca, P, Mg,
K, Na and Cl Among those needed in trace amounts are
Fe, Zn and Cu'.

*  XVIII Kimya Kongresinde poster bildiri olarak sunulmustur.

Ca exists in blood serum in both organic and
inorganic forms.Ca is used in the formation and
maintenance of bones and teeth. It also functions in
transmission of nerve impulses and contraction of muscle
tissue. A dynamic system involving Ca, P and vit-D exists
to maintain a relatively stable concentration of Ca in the
blood. Ca and P are stored in bone and mobilized into the
circulatory system when dietary intake of the two
minerals is adequate. Blood Ca level is not a good
indicator of a dietary Ca deficiency because blood Ca is
reflective of both Ca intake and Ca mobilization from
bone. Because of its importance in bone structure,
deficiency of Ca in young animals leads to skeletal
deformities. In older animals, fragile bones can result
from extended periods of dietary Ca deficiency and
requirements change depending on animal age and
production status™.

P exists in blood serum both in organic forms, as a
constituent of lipids, and in inorganic forms. P works in
conjunction with Ca in the formation of bone. In addition,
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P is a component of phospholipids, which are important
in lipid transport and metabolism and in cell-membrane
structure and cell growth. It is a component of ATP,
creatine phosphate, RNA and DNA. P is required for
protein synthesis and in energy metabolism. P and Ca are
constituents of several enzyme systems. P, Ca, K, Mg, Na,
and Cl function in regulating fluid balance by maintaining
osmotic pressure and the acid-base balance of the entire
system™.

Mg is an activator of many metabolic enzymes. These
enzymes control reactions that range from the breakdown
of glucose for energy to the replication of DNA, which is
necessary for cell division. The most common problem
associated with Mg deficiency is a condition known as
grass tetany. Observed most frequently in the early spring,
grass tetany results from the consumption of lush forage,
which has low levels of Mg'“.

Na and Cl are electrolytes and function in maintaining
volume, pH and osmotic pressure in the body cells. Na is
involved in muscle and nerve function. Cl is essential for
hydrochloric acid production in gastric juice and for
carbon dioxide transport’.

K is ubiquitous in the body of mammals because it is
required in large amounts by most organ systems for
normal functions. Thus, a deficiency of K results in
nonspecific symptoms such as poor appetite, followed by
thinness, reduced performance, and stiffness, especially in
the joints of the front legs. High levels of K interfere with
Mg utilization. This has the effect of exacerbating the
already-low Mg content of the lush forage and increasing
the risk of grass tetany'.

Cu functions as an essential component of a number
of enzymes and is required for normal red blood cell
formation, normal bone and elastin formation in the aorta
and cardiovascular system, normal myelination of the
brain cells and spinal cord, and normal pigmentation of
hair. Cu is important for the functions of the immune
system®. Cu is important in the incorporation of
disulphide bonds into the protein molecules which form a
major part of the keratin matrix. Such bonds determine
the physical properties of keratin**".

Fe is a component of hemoglobin in red blood cells,
myoglobin in muscles, and other proteins involved in
transport of oxygen to tissues or utilization of oxygen. Fe
is also a constituent of several enzymes associated with
the mechanisms of electron transport, a component of
several metalloenzymes and important to the immune
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system’s functions (5).

Zn is a constituent of many enzymes and many
metalloenzyme systems, and effective in activation of a
large number of other enzymes. Zn is required for normal
protein synthesis and metabolism, a component of insulin,
Zn functions in carbohydrate metabolism and important
for normal development and functioning of the immune
system**®. Zn is known to be of importance in keratin
synthesis and claw horn formation and it plays an
important role in making the claw horn more resistance to
stress’.

MATERIALS and METHODS

A total of forty young cattle (twenty males and twenty
females) divided into four groups of 10 each. Cattle,
which 11-12 mounts of age, fed in the pasture conditions
and showed no clinical signs of disease in Agricultural
College Farm of Ataturk University where the altitude is
high and harsh climate condition is cold were used for
this study. Blood was taken from the jugular vein and
serum was collected. Zn and Cu levels were analyzed by
AAS in blood serum. Mg, Ca, Pi, Fe, Na and K in serum
were measured on autoanalyzer by using commercial Kits.
Statistical analysis were performed by the statistical
package SPSS, version 6.0. Multiple comparison of the
other data was done by using the Duncan test after one-
way analysis of variance (ANOVA). In these tests, p<
0.05 was considered as statistically significant.

RESULTS and DISCUSSION

Nutritional deficiencies, metabolic disorders and
diseases, can be detected by analysis and monitoring of
blood and other fluids. This, however, requires the
establishment of normal reference values. Evaluation and
interpretation of the results obtained depend on the
reference values for each animal species, in different
regions and under environmental conditions. Since the
animals used in this study showed no clinical signs or
pathological symptoms, they were considered healthy and
the data obtained can serve as reference values for future
use of these animals in veterinary medicine and animal
production®".

The results of serum trace elements and electrolytes
profiles in Holstein and Brown Swiss cattle have been
presented in Table 1. In the present study, non significant
differences were observed in blood serum minerals
concentrations between cattle. There were no significant
differences between female and male cattle concerning
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Table 2. Levels of trace elements and electrolytes in the serum of cattles.
Tablo 2. Sigir serumlarinda iz element ve elektrolit diizeyleri.
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X: Arithmetic Mean: Mi: Minimal; Ma: Maximal; SEM: Standart Error of Mean

with minerals levels. These values are close to each other
in two breed. There is no difference from each other.
Some significant differences were also obtained in the
blood activities of various enzymes in comparison to
cattle in other countries. Van Aken et al." also reported
non significant differences in Zn* concentration in young
and adult cattle. Asif et al"* reported that no significant
differences were seen in levels of minerals of different
cattle. Erkal® reported that serum avarage Cu 103.32-
187.25 pug/dl and Zn 56.84-161. ug/dl different cattle at O-
2 years of age This reseacher reported also that no
significant differences were seen between in levels of
serum minerals of Holstein and Jersey cattle and between
sexes. Cimtay and Olcucu® reported that significant
differences were seen in level of serum Cu in the between
Brown Swiss and Holstein cattle. These results could be
attributed to different genetic, climatic, nutritional and
environmental conditions. Bilal et al."” determined that
serum Mg level is 1.07 + 0.1 in the Holstein cattle at 12-
18 mounts of age. Asi" reported that serum Mg level is
2.7 mEq/L in the normal cattle. Bilal et al." reported that
serum Na and K levels are 141.5 = 1.7 and 4.45 + 0,1
mEq/L in the Holstein cattle at 12-18 mounts of age,
respectively. Cimtay and Sahin™ reported that serum Na
and K levels are 144.85 + 1.13 and 4.36 + 0.09 mEq/L in
the normal cattle, respectively. These results confirm
previous literature™”.

It has been thought that this study will fullfill an
important gap, because of unexisting of the normal levels
of minerals belonging to the Holstein and Brown Swiss
cattle races. It is known that the excess and insufficiency
of trace elements and electrolytes cause some disorder
and decrease in production. So in order to search the
effects of these subtances, the normal values should be
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known. With this study determining the normal levels of
trace elements and electrolytes which have great
importance on the growing of the animals in and around
Erzurum region that have a wide potential of
stockbreeding, and finding that there aren’t any great
differences between Holstein and Brown Swiss cattle, led
to thought that this study will be useful in the diagnosis of
lots of diseases and can light the way to the furthercoming
studies.
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