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ABSTRACT

In this study; intercellular molecule-1 (ICAM-1), Tumor necrosis factor a (TNF-a), Interleukin-6 (IL-6),
Interleukin-8 (IL-8) and C-reactive protein (CRP) levels were evaluated in neonatal calves with presumed
septicemia. The material of this study consisted of a total of 30 calves. Study group consisted of 20 septicemic
calves and 10 clinically healthy calves and with same breed and weight and their ages were between 1 and 10
days. The statistical analysis indicated that leukocyte (WBC), red blood cell (RBC), hematocrit (Hct)
hemoglobin (Hb) and mean corpuscular haemoglobin concentration (MCHC) values in neonatal calves with
presumed septicemia were higher than those of the control group (P<0.05), whereas PLT values of neonatal
calves with septicemia were lower than those of the control group (P<0.05). The levels of ICAM-1, TNF-a, IL-
6, IL-8 and CRP values in septicemic calves were higher than those of the control group (P<0.05). As a result,
it was concluded that analyzes of TNF-q, IL-6, IL-8 and particularly ICAM-1 concentrations may be considered
in evaluating the severity and prognosis of patients with septicemia, as well as monitoring the efficacy of the
treatment of the disease.
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Septisemi Siipheli Yenidogan Buzagilarda Hiicrelerarasi1 Adhezyon Molekiil-1
(ICAM-1), Tiitmér nekroz faktérii a (TNF-a), interlokinler (IL-6, IL-8) ve C-reaktif
protein (CRP) Seviyelerinin Degerlendirilmesi

Bu calismada; septisemi siipheli yenidogan buzagilarda hiicreler arasi molekiil-1 (ICAM-1), Tiimér nekroz
faktori o (TNF-a), Interlékin-6 (IL-6), interlokin-8 (IL-8) ve C-reaktif protein (CRP) diizeyleri degerlendirildi.
Bu ¢alismanin materyalini ayni cins ve kiloya sahip ve yaslar1 1-10 giin arasinda degisen 20 septisemik buzagi
ile 10 saglikh buzag olmak iizere toplam 30 buzag: olusturdu. istatistiksel analizde, septisemili buzagilarin
l6kosit (WBC), eritrosit (RBC), hematokrit (Hct) hemoglobin (Hb) ve ortalama korpiiskiiler hemoglobin
konsantrasyonu (MCHC) degerleri kontrol grubunun ayni parametrelerine gore yiiksek tespit edilirken (P
<0.05), septisemili yenidogan buzagilarin PLT degerleri kontrol grubunun PLT degerlerine gore diisiik (P
<0.05) saptandi. Septisemik buzagilarda ICAM-1, TNF-q, IL-6, IL-8 ve CRP degerleri kontrol grubunun ayni
degerlerine gore anlamli diizeyde yliksek tespit edildi (P<0.05). Sonug olarak, TNF-«, IL-6, IL-8 ve 6zellikle
ICAM-1 konsantrasyonlarinin analizlerinin septisemili vakalarda hastaligin siddetini ve prognozunu
degerlendirmede yararli parametreler olabilecegi, bununla birlikte bu parametrelerin tedavi etkinliginin
takibinde g6z 6niinde bulundurulmasi gereken parametreler olacagi kanisina varildi.

Anahtar Kelimeler: Buzagi, Septisemi, Akut Faz Proteini, Sitokin, Hiicre arasi Adhezyon Molekiil-1

INTRODUCTION leads to yield loss and death in neonatal calves such as

bacterial, viral, protozoal agents, environmental stressors

The neonatal period is one of the most critical stage in the and other diseases. These factors can result in serious
development of farm animals, because morbidity and economic losses (Bellows 2007). Among these etiological
mortality rates of various diseases are highest during this factors, septicemia in calves may also develop by passive

period (Hammon et al. 2013). There are lots of factors that

transfer failure and exposure to invasive infectious agents
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(Basoglu et al. 2004; Kozat 2018). Septicemia is the
entrance of microorganisms and toxins into blood flow and
coexisting of general inflammation with host response
(Karadal 2009). Infectious agents, such as bacteria, viruses,
and fungi are the ones that begin with the stimulation of
the immune system and lead to death as a result of
multiple organ failure (Camcioglu and Ayta¢ 2007).
Although there have been several studies on septicemia in
humans and animals at the present, the subject of
pathophysiology of the disease has not yet been clarified at
the desired level. In this context, sufficient information
related with the function of a large number of endogenous
mediators emerging within the septicemia process has not
been achieved in ongoing studies. For this reason,
performing advanced diagnostic methods and advanced
techniques of treatment has not been able to provide the
desired results. Intensive studies on the function of these
mediators in the inflammatory process caused by
septicemia are still on going. A number of mediators with
different functions such as interleukins,
polymorphonuclear cell complexes, interferons,
macrophages, arachidonic acid metabolites, toxic oxygen
metabolites occur after the initiation of the inflammation
(Austgulen et al. 1997; Akgul et al. 2019). With the passage
of microorganisms or toxins through the epithelial layer
and into the subepithelial tissue, existing monocytes and
macrophages recognize non-indigenous microorganisms
entering the body and send the necessary signals to the
adhesion molecules in the environment. This signaling
event begins to release many cytokines such as TNF-q, IL-
6, and IL-8 (Lofstedt et al. 1999; Basoglu et al. 2004; Ercan
etal. 2014). Indeed, according to related studies; cytokines
reach the highest levels in blood plasma and serum within
60-180 minutes during the development of bacteriemia
and endotoxemia (Hack et al. 1989; Wakabayashi et al.
1991). High levels of cytokines are currently used in early
detection of septicemia in newborns and adults (Waage et
al. 1989; Bone et al. 1992; Lofstedt et al. 1999; Basoglu et
al. 2004; Ercan et al. 2014). The release of cytokines varies
depending on the type of pathogens (bacteria or viruses
etc.) (Akgul et al 2019; Steel and Whitehead, 1994; Ercan
etal. 2014). Increase in cytokines, especially IL-1, IL-6, and
TNF-al, in acute and chronic inflammatory events causes a
release of acute phase proteins in the liver (Gokge and
Bozukluhan 2009; Ceciliani et al. 2012; Akgul et al. 2019).
Adhesive molecules are molecules that act in cellular and
cell-matrix interactions, and are released from endothelial
cells, mononuclear cells and granulocytes. The appearance
of these molecules on the surface of the cell takes about 2-
4 hours (Barlow and Huntley 2000). They continue to exist
and increase within 12-16 hours and maintain their
presence for about 24-72 hours with continued
stimulation of cytokines in the environment (Adams et al.
1990; Endo et al. 1995; Austgulen et al. 1997; Horadagoda
et al. 2002). Adhesion molecules play an important role in
the development of immunity and inflammatory response.
Cells involved in the protection of the body exit the veins
and go into the interstitial tissues and adhere to foreign
microorganisms and destroy these microorganisms with a
cytotoxic effect. This process is due to adhesion molecules
(Mackay and Imhof 1993; Akgul et al. 2019). Numerous
studies have been carried out on the importance of
cytokines, acute phase proteins and adhesion molecules
used in identifying septicemia in humans and animals
(Hack et al. 1989; De Bont et al. 1993; Deveci et al. 2002;
Lee et al. 2003; Petersen et al. 2004). Although the
significance of these metabolic stimulants is not known in
the course of the disease, information on the effectiveness
of the diagnosis is still limited. Despite the fact that a large
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number of parameters can determine the activity of
inflammation, this is not enough to control the effect on
patients and the response to treatment for serious disease
patterns. Okusawa et al. (1988) have proven that TNF-a
has reached high levels. Similarly, in a study conducted by
Pohlman et al. (1986) on rabbits, it was shown that TNF-a
increases body heat and increases the adhesion of
neutrophils. In a similar study by Rothstein and Schreiber
(1988) on rats; it has been shown that systemic toxemia
occurs when low doses of TNF-a are given to healthy rat,
and a lethal shock occurs when TNF-a is given along with
various bacteria. Dinarello (1991) indicated that adhesion
molecules, as well as conventional methods of treatment,
can be used in animals subjected to septic shock.
Wakabayashi et al. (1991) reported that a significant
increase in TNF-a levels was observed in bacteremia
caused by E. coli and S. epidermidis, and necrosis of the
liver, which developed simultaneously with leukopenia,
thrombocytopenia, hypotension and infiltration of
neutrophils. Basoglu et al. (2004) studied serum TNF-a
levels in neonatal septicemic calves and determined TNF-a
serum levels of healthy calves as 234+115 pg/ml, and the
levels in septicemic calves were 3.380+699 pg/ml. In
addition, the researchers suggested that the level of TNF-a
should be above 464 pg/ml in septicemic calves in order to
be positive. In another study performed by Barton and
Collates (1999), TNF-a and IL-6 levels increased to
2134548 pg/ml and 3.018+8.022 pg/ml, respectively.
Nevertheless, Morris et al. (1990; 1992) indicated that IL-6
levels increased in endotoxemia cases, and this increase
was in parallel with the clinical data and laboratory
parameters of the disease. Again, in a study conducted by
MacKay et al. (1991) on endotoxemic horses; it was found
that TNF-a levels increase during the course of the disease.
Regarding acute phase proteins, Bayraktar et al. (2005)
conducted a study on brucellosis in cattle, expressed the
idea that the levels of CRP can be used as a supplement to
the diagnosis. Likewise, Lee et al. (2003) stated that CRP
reaches a high level in infections. Similarly, Bozukluhan et
al. (2016) found in studies of cattle infected with brucella,
that CRP levels were increased.

Kozat and Ozkan (2018) reported an increase in ICAM-1
concentrations in calves infected with M. bovis. With
respect to this topic, Cowley et al. (1994) found that serum
ICAM-1 levels in patients with systemic inflammatory
response syndrome (SIRS) were high. In the same study, it
was found that ICAM-1 levels were higher in patients with
multiple organ failure. Again in a similar study Kayal et al.
(1998) reported that ICAM-1 levels in patients with
septicemia increased in plasma in parallel with the
development of multiple organ failure. Similarly, in a study
by Sessler et al. (1995), it was found that the level of ICAM-
1 in serum was significantly higher in moribund patients
with septic shock than in patients who survived. Similarly,
Deveci et al. (2002) found that serum levels of ICAM-1 in
septicemic children were an important predictor of
diagnosis and prognosis of the disease. In the same way,
Endo et al. (1995) expressed the view that the prognosis
was poor in patients with multiple organ failure due to
septicemia and high levels of ICAM-1, and adhesion
molecule levels rapidly declined during healing as a result
of treatment. In another study, Whalen et al. (2000)
reported a significant increase in ICAM-1 levels in blood
samples in children with multiple organ failure due to
septicemia. Similarly, in a study conducted by Austgulen et
al. (1997); the levels of ICAM-1 in neonatal septicemic
children are high and can be used to diagnose the disease.
As can be understood from the studies, it has been
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reported that levels of ICAM-1, TNF-o, IL-6,
IL-8 and CRP may contribute to the early diagnosis of
septicemia and mortality (Adams et al. 1990; De Bont et al.
1993; Austgulen et al. 1997; Deveci et al. 2002). The main
goal of this study is to determine the levels of ICAM-1,
TNF-q, IL-6, IL-8 and CRP which are useful in diagnosis
and prediction of calf septicemia.

MATERIALS and METHODS

The study material was collected from a total of 30 calves,
10 healthy and 20 septic calves aged 1 to 10 days,
delivered to the clinics of Veterinary Faculty of Yuzuncu Yil
University. All calves were evaluated according to body
temperatures, changes in general condition, respiratory
and heart rates, appetite, environment, reflection to the
current situation, the presence of diarrhea, changes in
mental status and dehydration. In addition to these
findings, calves that did not receive any medication
included to the study. This research was approved
(21/05/2015 and 27552122-295) by the Animal Research
Ethics Committee of Van Yuzuncu Yil University in Van,
Turkey.

Analysis of hematological parameters

To analyze hematological parameters according to the
procedure, blood samples taken from the jugular vein in
both healthy and septicemic calves was placed in
anticoagulant tubes. Hematocrit (Hct), hemoglobin (Hb)
concentration, leukocyte count (WBC), red blood cells
(RBC), mean corpuscular haemoglobin concentration
(MCHC) and platelet count (PLT) were analyzed at the
same day (QBC Vetautoreader®-Idexx).

Analysis of biochemical parameters

To analyze the biochemical parameters, blood samples
was taken from the jugular vein from both healthy and
septicemic calves and placed in coagulant free tubes and
centrifuged at room temperature at 3000 rpm/10 min for
the removal of serum (Rotofix32®-Hettich). From the
obtained sera, ICAM-1 (catalog number MBS017452), TNF-
a (catalog no: MBS2611057), IL-6 (Interleukin 6, catalog
no: MBS887062), IL-8 (catalog no: MBS008105) and CRP
(catalog no: MBS887532) concentrations were measured
by ELISA device (DAS, Italy) according to the kit
procedures.

Analysis of microbiological agents

For microbiological analysis, blood samples from the
jugular vein of both healthy and calves with septicemia

were taken on condition that they were not in contact with
air and 5-10 ml of blood in each tubes were placed in 30 ml
bottles with aerobic and anaerobic cultures (Bact/Alert®).
Blood culture bottles containing blood samples were sent
to the Microbiology Laboratory of the Medical Faculty of
Yuzuncu Yil University for bacteriological identification
and placed in device for Blood Culture (Bact/Alert® 3D
Left Combination Module). For bacteriological isolation,
aerobic (sheep bloody agar, McConkey agar and Eosin
Methylen Blue Agar-Salubris®) and anaerobic (Shadler
liquid medium and Anaerob Agar-Salubris®) nutrient
media were used. The performed factor analysis showed
that the presence of septicemia is final. The isolated
bacteria were identified by automated microbiological
systems BD Phoenix (Becton Dickinson, USA) at the level of
the genus and species and the results of the antibiogram
analysis were presented.

Descriptive statistics for the studied features are
presented as mean and standard deviation. The
Independent two-sample t-test was used to compare
groups for these characteristics. For all statistical analyses,
IBM SPSS ver. 20 software was used.

RESULTS

Clinical findings

According to clinical examination of healthy animals, there
were no health problems, and the body condition was in
normal level depending on age and sex. Body
temperatures of healthy calves were determined as
37.86£1.32 °C. Body temperatures of septicemic calves
was found as 38.40£2.10°C. However, it was also found
that dehydration, weakening of the suction reflex and
diarrhea were most common, while the vast majority of
the calves in the severe group were lying down, completely
lost interest to the environment, had decreased suckling
reflex, changes in mental status and strong dehydration.

Results of hematological parameters

In this study, hematological parameters of septicemic
calves are presented in Table 1.

In statistical analysis, WBC, RBC, Hct, Hb and MCHC values
of neonatal calves with septicemia were higher than those
of the control group (P<0.05), whereas PLT values of
neonatal calves with septicemia were lower than those of
the control group (P<0.05).

Table 1. Hematological parameters in healthy and calves with septicemia

Control group

Septicemia group

Parameter (n=10) X+SD (n=20) X+SD
WBC (103/mm3) 13.79+3.41a 27.67+ 12.10b
RBC (106/mm?3) 9.95+1.38a 10.25+2.43b
Hct (%) 37.88+3.862 41.49+11.105b
Hb (g/dl) 11.96+1.27a 13.63£3.10b
MCHC (g/dI) 31.53+1.382 33.3945.14b
PLT (103/mm3) 302+168 250+18b

X 4+ SD: mean # standart deviation.

a, b: Different lower cases in the same column represent statistically significant differences (P<0.05).
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Table 2. Serum ICAM-1, TNF-q, IL-6, IL-8 and CRP levels in healthy and calves with septicemia

Control group
Parameter (n=10)
x+SD

Septicemia
(n=20)
x+SD

ICAM-1 (ng/L) 414.77+266.10a

TNF-a (ng/L) 306.53+87.21a
IL-6 (ng/L) 538.77+259.98a
IL-8 (ng/L) 66.40+46.372
CRP (ng/L) 13.64+3.682

1205.225+450.10b
469.10£15.10P
1101.81+313.85P
217.27+£93.39b
24.19+7.51b

X+SD: mean + standart deviation.

a, b: Different lower cases in the same column represent statistically significant differences (P<0.05).

Results of biochemical parameters

Biochemical results are presented in Table 2. ICAM-1, TNF-
a, IL-6, IL-8 and CRP values in septicemic calves were
higher than those of the control group (P<0.05).

Results of microbiological parameters

According to the results of blood culture tests E. coli,
Enterococcus faecalis, Enterococcus faecium,
Staphylococcus  aureus,  Streptococcus — pneumonia,
Campylobacter fetus, Salmonella spp. and Bacillus spp. were
isolated and identified.

DISCUSSION

Despite numerous studies in the treatment of neonatal calf
diseases were undertaken, a high mortality rate for these
diseases remains an important problem (Citil and Gokge,
2013, Kozat and Tuncay, 2018). In this regard, high
mortality and serious economic losses occur in our
country, especially after calf birth (Cakiroglu et al. 2010;
Citil and Gokee, 2013; Kozat, 2018). In this context, sepsis
is known as a fatal disease, because of the rapid onset of
septicemia and the septic shock that causes multiple organ
failure. For this reason, this disease has become an
important subject that many researchers are currently
considering. In this context, studies on early diagnosis and
treatment of this disease have continued to reduce high
mortality in neonates (Michaels and Banks 1988; Gerros et
al. 1995; Doellner et al. 1998; Doellner et al. 2001).

The number of red blood cells can be reduced in the
process of the disease, and sepsis becomes more
noticeable in a prolonged inflammatory process. In fact,
according to various studies, important changes in the
blood profile may occur in neonatal septicemic calves
(Gerros et al. 1995; Lofstedt et al. 1999). However, it has
also been reported that there cannot be a rapid change in
erythrocyte levels during the first 72 hours of infection
(Weinberg et al. 1988; Barton and Collates 1999; Deveci et
al. 2002; Basoglu et al. 2004). Similarly, it was noted that
in this study there was significant change in the level of
red blood cells, since both groups of patients were at the
initial stage of infection (Table 1). On the other hand, WBC,
RBC, Hct, Hb and MCHC values of neonatal calves with
septicemia were higher than those of the control group
(P<0.05), whereas PLT values of neonatal calves with
septicemia were lower than those of the control group
(P<0.05). It was found that changes and increase in total
leukocyte counts are consistent with previous studies
(Lofstedt et al. 1999; Deveci et al. 2002; Basoglu et al.
2004; Ercan et al. 2014).
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In parallel with changes in the blood profile of septic
animals, clinical data soon begin to appear in sick animals
(Adams et al. 1990; Gerros et al. 1995; Barton and Collates
1999; Horadagoda et al. 2002). In these animals,
symptoms such as alterations in body temperature,
tachycardia, depression, loss of appetite, loss of suckling
reflex and changes in mental status are considered to be
major clinical symptoms (Michaels and Banks 1988,
Gerros et al. 1995, Lofstedt et al. 1999, Basoglu et al.
2004). Similarly, findings obtained in this study supports
the datas of the above researchers.

A number of studies on the process of septicemia in
humans (Dinarello 1991; Deveci et al. 2002;) and animals
(Bozukluhan et al. 2016) have been carried out, which
have shown that several microorganisms activate a large
number of adhesion molecules, cytokines and acute phase
proteins after they enter the body (Adams et al. 1990; Ay
et al. 1998; Bayraktar et al. 2005; Kozat and Ozkan 2018).
In this study, the level of the stated mediators (ICAM-1,
TNF-a, IL-6, IL-8, and CRP) in blood plasma or serum after
infection with microorganisms in neonatal calves infected
with sepsis was observed to determine to what results this
would lead. In this context, numerous studies have been
conducted in human medicine, where the ICAM-1 adhesion
molecule plays an important role in many stages of the
inflammatory process (Austgulen et al. 1997; Ay et al.
1998; Deveci et al. 2004; Terekeci et al. 2008).

There are several studies showing that ICAM-1 may be an
important diagnostic marker for septic diseases in human
medicine (Cowley et al. 1994; Endo et al. 1995; Deveci et
al. 2004; Terekeci et al. 2008). Sessler et al. (1995)
reported that ICAM-1 levels markedly increased in
patients with septic shock. Cowley et al. (1994) found that
in patients with systemic inflammatory response
syndrome, ICAM-1 serum levels were significantly
increased. The same researchers stated that ICAM-1 levels
were present in high concentrations in patients with
multiple organ failure. In a similar study, Kayal et al.
(1998) showed that ICAM-1 levels increase in plasma in
patients with sepsis in parallel with the syndrome of
multiple organ failure. Similarly, in a study conducted by
Endo et al. (1995); it was suggested that the prognosis is
worsened in patients with multiple organ failure due to
septicemia and high levels of ICAM-1, and adhesion
molecule levels rapidly declined during healing as a result
of treatment. Whalen et al. (2000) reported a significant
increase in ICAM-1 levels in blood samples in children with
multiple organ failure due to septicemia. Similarly, in a
study conducted by Austgulen et al. (1997); the levels of
ICAM-1 in neonatal septicemic children are high and can
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be used for diagnosing the disease. However, there are also
studies suggest that ICAM-1 cannot be used as a single
marker in patients with septicemia (Cowley et al. 1994;
Deveci et al. 2002). Although ICAM-1 is the subject of
several studies in the field of human medicine, there are
not enough studies related with this subject in veterinary
field (Kozat and Ozkan 2018). In this study, it was found
that significant changes in the level of adhesion molecules
occurred within the first 24-48 hours from the onset of
infection in calves with septicemia and that these changes
may be used to diagnose the disease. However, it was
concluded that early treatment of septicemia and related
scientific research in this direction could prevent the
disease.

It is understood that various studies have been conducted
in different parts of the world regarding the levels of
cytokines in the development of septicemic diseases in
animals (Horadagoda et al. 2002; Basoglu et al. 2004). In
these studies, several cytokines and acute phase proteins
were shown to be important for the diagnosis of the
disease (Adams et al. 1990; Waage et al. 1989; Barton and
Collates 1999; Akgul et al. 2019). It is emphasized that
these mediators are especially important for TNF-a, IL-6
and IL-8, and that these mediator levels increase in septic
human diseases (Martin et al. 2001; Mehr et al. 2001).
Despite detailed studies of cytokine levels are present for
the treatment of septicemic diseases in human medicine
(Martin et al. 2001; Mehr et al. 2001), research on this
topic in animal medicine is still at an insufficient level. On
the topic of animal diseases, Murtaugh et al. (1996) found
that, cytokines such as IL-6, IL-8 and TNF-a increase in
animal diseases. Similarly, in another study conducted by
Dandona et al. (1994) following the administration of
endototoxins to experimental animals, they found that
TNF-a and IL-6 levels increased within the first 2-3 hours
and continued to grow to 4 hours, but after 24 hours
plasma levels were too low to measure. Natanson et al.
(1989) studied endotoxemia in dogs and found a rise in
TNF-a concentrations. In a similar way, Barton and
Collates (1999) studied the level of cytokine changes in
horses with detected endotoxemia and reported an
increase in TNF-a and IL-6 levels. Besides, Nakajima et al.
(1997) studied coliform bovine mastitis and found that
plasma levels of TNF-a and IL-6 were significantly higher
than those in the control group. Similarly, in an
experimental study conducted by Horadagoda et al. (2002)
on calves, it was reported that the serum TNF-a level
reached the highest level in the first hour of P. haemolytica
infection, but then quickly fell to an undetectable level
within 4 hours. Caswell et al. (1998) found that, in cattle
with pneumonia, IL-8 levels in bacterial and viral
pneumonia were measured and IL-8 levels found in
patients with bacterial origin were significantly higher
than levels in patients with viral origin. Adams et al.
(1990) found a marked increase of TNF-a level in cases of
endotoxemia developing in calves. Similarly, in a study by
Fischer et al. (2016) for calf diarrhea an increase of IL-6
was demonstrated. Basoglu et al. (2004) reported that,
serum TNF-a levels in newborn septicemic calves were
higher than healthy calves. Besides, Ercan et al. (2014)
conducted a study of blood parameters and biomarkers in
newborn calves; it was reported that they measured TNF-a
and IL-8 concentrations as 0.667+0 ng/ml and 199.1+8.4
pg/ml, respectively.

It seems that most detailed and extensive studies have
been made at the levels of mediators that result from the
activity of microorganisms with septicemic diseases

developing in newborn calves. Thus, at the time of
planning this study, there was not any detailed study
found related with the function and levels of TNF-a, IL-6,
IL-8, ICAM-1 and CRP during inflammations, particularly
severe disease period and concurrent septic shock. It is
thought that performing a study related with this subject
will fulfill the literature need. Thus, in this research,
changes of inflammatory mediators in the disease process
of calves following birth were studied. In this study, the
levels of ICAM-1, TNF, IL-6, IL-8 and CRP increased in the
first 24-48 hours in a group of calves with septicemia. For
this reason, the values determined in the control group
were not considered as initial values, and comparison with
groups of sick animals was not performed. Indeed, the
levels of cytokines in healthy animals were lower than
those determined in this study compared to previous
studies of cytokine levels in calves (Adams et al. 1989;
Basoglu et al. 2004; Ercan et al. 2014).

According to the results of our study, it was found that in
the group of calves with septicemia, the level of ICAM-1
was 1205.225+450.10 ng/l, the level of TNF-a was
469.10+15.10b ng/], the level of IL- 6 was 1101.81+313.85
ng/l, IL-8 was 217.27+93.39 ng/l, and CRP levels were
24.19+7.51 ng/l. It was found that calves with septicemia
have a higher level of these parameters compared to the
results of previous studies in healthy calves. In fact,
Basoglu et al. (2004) found 234+115 ng/ml of TNF-a levels
in healthy calves. Nakajima et al. (1997) reported 20 ng/ml
for IL-6 levels in healthy calves. Ercan et al. (2014) and
Molina (2005) reported that in healthy calves, the levels of
IL-8 were 199.187+8.433 and between 150-200 pg/ml in
healthy calves.

When assessing our results from the moment of infection
of the calves with septicemia, it was shown that the levels
of ICAM-1, TNF-a, IL-6, IL-8 and CPR remained high.
Results obtained in our study is similar with the results of
previous studies (Waage et al. 1989; De Bont et al. 1993;
Doellner et al. 1998; Hirao et al. 2000; Deveci et al. 2002;
Horadagoda et al. 2002; Lee et al. 2003; Basoglu et al.
2004). However, when comparing ICAM-1 levels of
patients with septicemia with our study; increased ICAM-1
levels may be used for diagnosing septicemia in calves.
Similarly, Austgulen et al. (1997) found that ICAM-1 levels
were 258.9 pg/L in neonatal infants and 394.2 pg/L in
infected infants. Nevertheless, Deveci et al. (2002) found
that ICAM-1 levels in healthy children were 277.9+52.0
ng/ml, and ICAM levels in septic children were
855.0+126.9. In this study, it was found that ICAM-1 levels
in septicemic calves were 1205.225%¥450.10 ng/L.
However, no comparison was made, because ICAM-1 levels
were higher than the required values in the blood serum
measurements obtained from healthy calves selected as a
control group. Increase in ICAM-1 levels of septicemic
calves when compared to control group supports the datas
of the researchers.

CONCLUSION

As a conclusion, the results of all parameters associated
with this study showed that in both human and veterinary
medicine, could be used as important criteria for
diagnosing septicemia. We believe that concentrations of
ICAM-1, TNF-q, IL-6, IL-8 and CRP can be used in the early
stages of diagnosing septicemic diseases in the calves,
especially when determining prognosis and progression of
disease.
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