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ABSTRACT 

Escherichia coli is a gram-negative, facultative anaerobic, motile, non-spore-forming rod-shaped bacterium belonging to the 
Enterobacteriaceae family. Pathogenic E. coli are divided into two groups: extraintestinal and intestinal. Intestinal Escherichia coli 
pathotypes: enterotoxigenic E. coli (ETEC), enteropathogenic E. coli (EPEC), Vero- or Shiga-toxin-producing E. coli (VTEC 
or STEC), enterohemorrhagic E. coli (EHEC), enteroaggregative E. coli (EAEC), enteroinvasive E. coli (EIEC) and diffusely 
adherent E. coli (DAEC). Extraintestinal pathogenic E. coli: These can be listed as septicemic pathogenic E. coli, uropathogenic 
E. coli, avian pathogenic E. coli, breast pathogenic E. coli and those that cause uterine infections, endometrial pathogenic E. coli. 
Enterotoxigenic Escherichia coli (ETEC) is the most common cause of neonatal diarrhea in calves and is a bacterial disease that 
colonizes the small intestine, produces enterotoxin, and occurs among calves during the neonatal period. The aim of this study 
is to determine the E.coli isolates that cause neonatal calf diarrhea in the Aksaray region between January, February and March 
2021. To be used in the study, internal organ samples (liver, heart, lung and mesenteric lymph node) of neonatal calves that 
died due to diarrhea were taken from 20 different cattle farms in the Aksaray region. One calf that died in each farm was 
included in the sampling, and a total of 20 calves were sampled. E.coli was isolated in 12 (60%) of the internal organ samples 
covering these three months. According to the antibiogram results of the samples, 50% of the isolates were converted to 
Amoxicillin and Erythromycin, 33.3% to Tetracycline, 58.3% to Trimethoprim-sulfamethoxazole, 66.6% to Streptomycin, 75% 
to Flofenicol, Gentamicin and Enrofloxacin, % 83.3 of them were found to be sensitive to Cefloxacin and Cefloxacinium.  
Keywords: Antibiogram, diarrhea, E.coli, neonatal calf 
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Aksaray İli Buzağı İshallerinde Escherichia coli ve Escherichia coli Bakterisinin Son Üç Aylık 

Antibiyogram Sonuçları 
 

ÖZ 
Escherichia coli, Enterobacteriaceae ailesinde yer alan gram negatif, fakültatif anaerob, hareketli, spor oluşturmayan çomak 
şeklinde bir bakteridir. Patojenik E. coli ekstraintestinal ve intestinal olmak üzere iki gruba ayrılır. İntestinal Escherichia coli 
patotipleri: enterotoksijenik E. coli (ETEC), enteropatojenik E. coli (EPEC), Vero- veya Shiga-toksin üreten E. coli (VTEC veya 
STEC), enterohemorajik E. coli (EHEC), enteroagregatif E. coli (EAEC), enteroinvaziv E. coli (EIEC) ve diffuz aderent E. coli 
(DAEC)’dir. Ekstraintestinal patojenik E. coli ise; septisemik patojenik E. coli, üropatojenik E. coli, avian patojenik E. coli, meme 
patojenik E. coli ve uterus enfeksiyonlarına neden olanlar, endometriyal patojenik E. coli olarak sıralabilir. Enterotoksijenik 
Escherichia coli (ETEC), buzağılarda neonatal ishalin en yaygın nedenidir ve ince bağırsakta kolonize olan, enterotoksin üreten, 
neonatal dönemde buzağılar arasında ortaya çıkan bakteriyel bir hastalıktır. Bu çalışmanın amacı 2021 yılının ocak, şubat ve 
mart ayları arasında, Aksaray bölgesinde bulunan neonatal buzağı ishaline sebep olan E.coli izolatlarını belirlemektir. Çalışmada 
kullanılmak üzere, Aksaray bölgesindeki 20 farklı sığır işletmesinde ishal kaynaklı ölen neonatal dönemdeki buzağıların  iç organ 
örnekleri (karaciğer, kalp, akciğer ve mezenterik lenf düğümü) alınmıştır. Herbir işletmede ölen bir buzağı örneklemeye dahil 
edilerek, toplam 20 adet buzağıdan örnek alınmıştır. Bu üç ayı kapsayan iç organ örneklerinin 12'sinde (%60) E.coli izole 
edilmiştir. Örneklerin antibiyogram sonuçlarına göre izolatların %50'sinin Amoksisilin ve Eritromisine, %33,3'ünün 
Tetrasikline, %58,3'ün Trimetoprim-sülfametoksazole, %66,6'sının Streptomisine, %75'inin Flofenikol, Gentamisin ve 
Enrofloksasine, %83,3'ünün Sefloksasin ve Sefloksasinyuma duyarlı olduğu tespit edildi. 
Anahtar Kelimeler: Antibiyogram, E.coli, ishal, neonatal buzağı  
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INTRODUCTION 

Escherichia coli is a gram-negative, facultative anaerobic, 
motile, non-spore-forming rod-shaped bacterium 
belonging to the Enterobacteriaceae family (Ewers et 
al., 2004). Pathogenic E. coli are divided into two 
groups, extraintestinal and intestinal, according to the 
type of disease they cause and their virulence 
properties (Omerovic et al. 2017). 
Basic features of intestinal Escherichia coli pathotypes: 
E. coli strains that cause intestinal infections are 
generally called 'Diarrheal E. coli (DEC)', meaning 
diarrhea. Intestinal pathotypes: enterotoxigenic E. coli 
(ETEC), enteropathogenic E. coli (EPEC), Vero- or 
Shiga-toxin-producing E. coli (VTEC or STEC), 
enterohemorrhagic E. coli (EHEC), enteroaggregative 
E. coli (EAEC), enteroinvasive E. coli (EIEC) and 
diffusely adherent E. coli (DAEC). Extraintestinal 
pathogenic E. coli: These can be listed as septicemic 
pathogenic E. coli, uropathogenic E. coli, avian 
pathogenic E. coli, breast pathogenic E. coli and those 
that cause uterine infections, endometrial pathogenic 
E. coli (Cartlon et al. 2010). 
Calf diarrhea, one of the most critical problems in calf 
breeding worldwide and in our country, causes 
economic losses. Although the future of dairy farms 
depends on many situations, it depends on the calves 
and heifers taking their place on the farm and their 
participation in productivity. Globally, calf deaths 
caused by enterotoxigenic E.coli (ETEC) appear to be 
among the primary causes of death in farms' free calves 
(El-Seedy et al. 2016). Statistically, this means that an 
average of 4 calves live healthy on the farm per year. 
In other words, it is very important to take the 
necessary precautions to renew 1/4 of the herd every 
year (Bhat et al. 2012). Because of that, calf loss is a 
severe economic loss. Calf loss in the world means 
productivity and economic loss. Calf diarrhea is a cause 
of high morbidity and mortality worldwide (Wudu 
2008). It has been reported that 75% of calf losses 
before the weaning period are due to diarrhea (Uhde 
et al. 2008; Bartels et al. 2010). 
In the etiology of diarrhea in calves; Bacterial agents 
such as Escherichia coli, Salmonella spp., Clostridium 
perfringens, Campylobacter jejuni, Chlamydia spp., viral 
agents such as Rotavirus (group A), Coronavirus, 
Adenovirus, Parvovirus, Astrovirus, Calicivirus, Bovine Viral 
Diarrhea (BVD), and parasitic agents such as Coccidia, 
Cryptosporidium, Giardia, Neoascaris vitulorum are present 
(Snodgrass et al. 1986). Hygiene, intensive housing of 
calves, colostrum management, attention to litter 
systems may be significant in preventing multiple 
infectious agents (Larson and Tyler 2005). Studies 
show that an agent that initiates infection makes the 
animal vulnerable to the effects of other pathogens. 
According to many studies, the most common cause 
of calf diarrhea is shown as Rotavirus, but it is reported 
that it is seen at a higher rate, especially in dairy farms 
and calves suckling from the mother. The second 
common factor is Cryptosporidium, but it is more 

common in fattening enterprises than dairy 
enterprises, and Coronavirus is reported to be the third 
common cause. It is stated that the factors that cause 
calf diarrhea can be determined quickly and minimized 
with effective treatment (Snodgrass et al. 1986). 
Calves with diarrhea are sick at 0-4 weeks of age, 
especially at 0-2 weeks; It is reported that 80% of them 
have an infectious cause, 50% of the positive ones have 
more than one factor, and 31% of them have two 
factors (Cho et al. 2014). The defense mechanisms of 
newborn calves against pathogenic factors are not 
developed. Since there is no antibody transmission 
from mother to fetus due to the presence of 
syndesmochorial placenta structure in cattle and the 
antibodies are too large, calves are born 
agammaglobulinemic when they are born, and they are 
not protected against pathogenic factors until they 
receive a sufficient amount of colostrum (Aldridge et 
al. 1992; Reber et al. 2006). Immunity generated by the 
ingestion of colostrum by calves is known as passive 
immunity. Passive immunity ends with the destruction 
of maternal antibodies, which lasts for 3-4 weeks (Neto 
et al. 2004). 
E. coli is the most important bacterial cause of diarrhea 
in calves. The environmental conditions of the calf, the 
type of the causative agent, and the immune status of 
the calf play an essential role in the formation of 
infection. In etiology, mainly septicemic and 
enterotoxigenic (ETEC) (F4, F5 (= K99), F6, F41 
antigens) O8, O9, O78, O45, O117, and O35 
serotypes and lesser enterohemorrhagic (O157:H7) 
and necrotoxigenic E. coli are effective. Insufficient, 
poor quality or no colostrum in the first hours of birth, 
poor maternal care in the dry period and late separation 
of them, lack of vitamin A, not paying attention to the 
cleanliness of the shelters, feeding with milk with 
mastitis, not paying attention to udder hygiene are the 
preparatory factors. It is one of the most important 
diseases of calves worldwide (Radostits et al. 2007). 
Neonatal calves are susceptible to E. coli (K99) 
infection in the first four days after birth, and watery 
diarrhea may occur when infected (Foster and Smith 
2009). 
The outer part of the small intestine, which has a low 
pH, provides the necessary environment for ETEC 
invasion. In addition, loss of infected cells, villous 
atrophy, and damage to the lamina propria are 
observed in the small intestine.  The bacteria reveals 

the K99⁺ antigen for attachment (Francis 1989; Figure 
1). In a study, 37 E. coli isolated from calves with 
diarrhea K99 (18.9%), F41 (18.9%), heat-stable 
enterotoxin a (STA) (18.9%), Shiga toxin 1 
(Stx1;13.5%), Shiga toxin 2 (Stx2;5.4%) and intimin 
(8.1%) genes have been reported to be detected by 
multiplex PCR (Ok et al. 2009). Although it is generally 
seen up to two weeks of age, it is more effective in 
calves less than five days old, and infected animals are 
also a source of infection. Morbidity varies between 
30-70%, mortality is between 50-60% in the first three 
days of calves, and this rate decreases to 5-10% in 8-
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day-old calves. The incubation period is 1-3 days 
(Radostits et al. 2007). 
Enterotoxin production is one of the essential factors 
that determine pathogenicity in E. coli strains. ETECs 
produce mainly two types of enterotoxins: 
thermolabile toxin (LT), which becomes inactive at 
600C for 30 minutes, and thermostable toxin (ST), 
which can withstand 1000C for 15 minutes. 
Enterotoxin type differs according to animal species. 
While more LT is synthesized in strains that spread in 
calves and cattle, ST synthesis varies according to 
species (Debroy and Maddox 2001; Hossain et al. 
2007; Rigobelo et al. 2006). Enteropathogenic (EPEC) 
E. coli is reported to cause diarrhea due to the 
destruction of microvilli and the release of verotoxin 
after it invades the small and large intestines 
(Pospischil 1989). When calves are born in heavily 
contaminated environmental conditions, virulent 
pathogens may settle in the distal part of the intestines 
and cause disease before normal adult intestinal flora 
is formed (Fecteau et al. 2009). Although bacteria 
survive and are ingested in the small intestines, they 
must interact with the fimbriae on the microvilli of the 
small intestine through fimbrial antigens, defined as "K 
antigens", in order to become biologically active. K-
antigens in the capsule of gram (-) bacteria are 
characterized by the presence of LPS with O antigens 
on the cell wall, and they do this with their flagella with 
H antigens (Foster and Smith 2009; Hunt 2010). 
The presence of uncontrollable inflammation in 
infected extravascular tissues plays a role in the 
pathogenesis of sepsis and septic shock (Buttenschoen 
et al. 2010). Dehydration with electrolyte loss due to E. 
coli, sepsis due to elevated LPS, and related changes are 
observed in calf diarrhea (Bicknell and Noon 1993; 
Roberts et al. 2011). 
 Septicemia or coli-septicemia in newborn 
(neonatal) calves progresses rapidly in the first 2-6 days 
of their lives and often results in death (Fecteau et al. 
2009). Diarrhea of newborn calves due to E. coli is a 
disease characterized by diarrhea that is usually 
mucous, watery, yellow, grayish or green, sometimes 
bloody, and, if left untreated, progressive dehydration, 
resulting in increased electrolyte loss and death 
(Bicknell and Noon 1993; Figure 2). In the very early 
stages of the disease, clinical symptoms are not evident 
and exhibit similar symptoms to other disease 
symptoms (Fecteau et al. 2009). Hyperdynamic and 
hypodynamic phase changes are observed depending 
on the increase in LPS. The absence of the sucking 
reflex is a mental state picture that mainly occurs 
between moderate depression and coma, and it is also 
reported as non-specific clinical findings (Roberts et al. 
2011). 
In cases of diarrhea, significant fluid-electrolyte losses 
occur in animals. As a result of diarrhea, a significant 
amount of Na+, K+, Cl- and HCO3- is lost in the 
feces. While this causes a decrease in blood pH, plasma 
HCO3-value, Na and Cl concentrations in calves, it 
causes an increase in the base deficit and plasma K 

concentration. In calves with diarrhea, blood volume 
decreases due to excessive extracellular fluid loss, it 
affects the urinary excretion of K, and the excretion of 
H ions decreases due to disruptions in renal functions 
and acid-base balance. In addition, metabolic acidosis 
occurs due to the rapid increase in H+ ions in the 
blood. In calf diarrhea, H+ ions, which increase 
excessively in the plasma, pass into the intracellular 
fluid, causing K+ ions, 98% of which are in the cell, to 
pass into the extracellular fluid. As a result, 
hyperkalemia occurs (Özkan 2017). 
Depending on the systemic inflammatory response 
syndrome (SIRS) that occurs with sepsis, one or 
multiple organ failures and changes in clinical and 
laboratory findings due to this occur (Nguyen et al. 
2007). Diarrhea, mental changes, stagnation, 
hyperemia of mucous membranes, low blood pressure, 
increase in heart rate, coldness in extremities, loss of 
appetite, hypovolemia, decrease in urine output, high 
fever (sometimes low fever), increase in respiratory 
rate (Jacobi 2002; Cunnington and Nadel 2008; 
Fecteau et al. 2009), abnormal changes in coagulation, 
leukocytosis/leukopenia, thrombocytopenia, elevated 
(sometimes decreased) blood sugar and 
hyperlactatemia Nguyen et al. (2007), disseminated 
intravascular coagulation (YDP) and multi-organ 
failure (CSF) Zeerleder et al. (2005) symptoms are 
observed. 
Shock consists of 4 different mechanisms that cause 
clinical manifestations of acute circulatory failure (Weil 
and Henning 1979). Decreases in venous recycling 
(internal or external fluid losses) resulting from 
decreased circulating volume is the first mechanism. 
The second is severe arrhythmias (such as ventricular 
tachycardia or severe AV blocks) or decreased heart 
contraction (infarction, ischemia, myopathy, 
myocarditis). The third mechanism is obstruction due 
to pneumothorax, pulmonary embolism, or cardiac 
tamponade. Finally, the fourth reason is unstable tissue 
perfusion due to loss of vascular rhythm (as a result of 
anaphylaxis, sepsis, or spinal injury) (Vincent and de 
Backer 2013). 
Several mechanisms have been proposed for the 
development of multi-organ failure. These are: tissue 
or cell hypoxia, stimulation of tissue apoptosis, 
translocation of microorganisms or their compounds 
from the gastrointestinal tract, immune system 
disorders and mitochondrial dysfunction (Osterbur et 
al. 2014). Presumably, MODS develops due to 
decreased oxygen availability and use, changes in 
cellular metabolism, and cardiovascular dysfunction 
leading to tissue hypoxia. Tissue hypoxia occurs due to 
metabolic acidosis and decreased oxygen ratio (Evans 
and Smithies 1999). Pulmonary dysfunction is a picture 
of persistent hypoxemia due to increased permeability 
of pulmonary vessels, pulmonary epithelial damage, 
development of micro-thrombosis, pulmonary edema, 
and a decrease in surfactant production (Ware and 
Matthay 2000). In addition, the development of 
oliguria and azotemia shapes renal dysfunction. Acute 
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renal failure develops due to deterioration of renal 
blood flow resulting from microvascular alternation 
with the development of hypotension (Evans and 
Smithies 1999).  Gastrointestinal dysfunction primarily 
presents with ileus, but the loss of the normal barrier 
function of the gastrointestinal mucosa may also occur. 
In addition, losses in the mucosal barrier together with 
bacterial translocation or absorption of endotoxin 
contribute to the pathogenesis of MODS (Rombeau 
and Takala 1997). 
Commonly occurring central nervous system 
dysfunction may be characterized by depression. 
However, due to severe damage to neurons, septic 

encephalopathy may also occur (Papadopoulos et al. 
2000). 
Since there are many serotypes of E. coli infection, the 
agent's identification is important in selecting the 
vaccine to protect from the disease. In cases of calf 
diarrhea, the Latex Agglutination Test is frequently 

used to identify E. coli K99⁺ (Cho et al. 2010). PCR 
testing helps identify complex to isolate viruses in cell 
cultures or bacteria that take a long time to grow. In 
addition to the above-mentioned diagnostic methods, 
the diagnosis of enteropathogens can also be made 
with immunochromatographic test kits (Çitil et al. 
2004).   

 

 
 
Figure 1: Diagram of distribution and concentration of E.coli bacteria in the healthy intestinal tract and diarrheal intestinal tract of a calf. It 
shows that the number of E.coli in the large intestine of diarrhea and healthy calves are similar, but it increases the number of E.coli in the small 
intestines of diarrheal calves, especially in the distal jejunum and ileum (Constable, P.D. 2009). 
Şekil 1: Sağlıklı ve ishalli buzağıların bağırsak sisteminde E.coli bakterisinin dağılımı ve konsantrasyonunun diyagramı. İshalli ve sağlıklı 
buzağıların kalın bağırsağında E.coli sayısının benzer olduğunu ancak ishalli buzağıların ince bağırsaklarında, özellikle distal jejunum ve ileumda 
E.coli sayısını arttırdığını göstermektedir (Constable, P.D. 2009). 

 

 
 

Figure 2: Changes in the percentage of dehydration, taking into account the clinical symptoms and health of calves (Wattiaux 2005). 
Şekil 2: Buzağıların klinik semptomları dikkate alınarak dehidrasyon yüzdesindeki değişiklikler gösterilmiştir (Wattiaux 2005). 
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MATERIALS and METHODS 
 

This study is not subject to the permission of 
HADYEK in accordance with the “Regulation on 
Working Procedures and Principles of Animal 
Experiments Ethics Committees” 8 (k). 
 
Samples 
To be used in the study, internal organ samples (liver, 
heart, lung and mesenteric lymph node) were taken 
from neonatal calves that died due to diarrhea in 20 
different cattle enterprises in the Aksaray region 
between January, February and March 2021. One calf 
that died in each farm was included in the sampling, 
and samples were taken from a total of 20 calves. 
Before death, the animals were found to show 
different symptoms of E. coli infections. Dominant 
clinical findings; septicemia, enteritis, dehydration, 
weakness, acidosis. All samples were transferred to the 
laboratory in an icebox with minimal delay for 
bacteriological examination to detect E.coli isolates. 
 
Cultivation 
Samples collected for the isolation of the E.coli 
pathogen were inoculated into 5% sheep blood agar 
(Oxoid) and MacConkey Agar (Oxoid) and incubated 
at 37°C for 18-24 hours. Lactose fermenter (pink) 
colonies were streaked on eosin methylene blue agar  
 
 
 

 
 
and confirmed as E. coli using standard biochemical 
tests according to Collee et al. (1996). 
 
Antibacterial Susceptibility Test 
The standard disc diffusion method determined the 
antibiotic susceptibility of isolated strains (CLSI 2012). 
Isolates incubated in tryptic soy broth (TSB, Oxoid) at 
37°C for 18-24 hours were seeded on Mueller-Hinton 
Agar (Oxoid), and antibacterial susceptibility test discs 
were placed 3 cm apart and incubated at 37°C for 24 
hours. For this purpose, Amoxicillin (25 µg), 
Enrofloxacin (5 µg), Trimethoprim-sulfamethoxazole 
(1.5 µg-23.5 µg), Gentamicin (10 µg), Tetracycline (30 
µg), Streptomycin (10 µg), Erythromycin (15 µg), 
Florfenicol (30 µg), Ciprofloxacin (5 µg) and 
Cefquinome (30 µg) antibiotic discs (Oxoid) were 
used. 
 

RESULTS 
 

E. coli was isolated from 12 (60%) of a total of 20 
internal organ samples. As a result of the antibacterial 
susceptibility test, 50% of the isolates were Amoxicillin 
and Erythromycin, 33.3% Tetracycline, 58.3% 
Trimethoprim-sulfamethoxazole, 66.6% 
Streptomycin, 75% Florfenicol, Gentamicin and 
Enrofloxacin, and 83.3% were found to be sensitive to 
Cefquinome and Ciprofloxacin (Figure 3).

 

 
 
Figure 3: Antibacterial resistance in all E. coli strains isolated from calves                                                              
 Şekil 3: Buzağılardan izole edilen tüm E. coli suşlarındaki antibakteriyel direnç 
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DISCUSSION 
 

Neonatal calf diarrhea remains one of the most 
important problems facing livestock farming, causing 
major economic losses (Garcia et al. 2000). Calf 
diarrhea; It still causes significant economic losses in 
our country due to reasons such as growth retardation, 
deaths and treatment costs. Today, it continues to be a 
cause of high morbidity and mortality globally (Wudu 
et al. 2008; El-Seedy et al. 2016). Calf diarrhea is 
difficult to control effectively. Because the prevention 
and control of calf diarrhea depends on multiple 
factors such as the environment, pathogenic 
microorganisms and the disease-causing power of the 
factors, nutrition and passive transfer (Waltner-Toews 
et al. 1986; Balıkçı 2012; Cho and Yoon 2014).  
Identification of the likely causative pathogen in 
diarrheal outbreaks is important to enable targeted 
preventive measures such as vaccination and the 
identification of possible risk factors or sources of 
infection (Izzo et al. 2011). It has been reported that 
75% of calf losses before weaning and 26% in the 
neonatal period are due to diarrhea (Uhde et al. 2008; 

Bartels et al. 2010; Cho and Yoon 2014). E. coli are the 
most common pathogens screened in calves under 2 
months of age (Achá et al. 2004). Their prevalence 
varies depending on the geographical location of 
farms, farm management practices, and herd size (Cho 
and Yoon 2014). 
In this study, internal organ samples taken from calves 
that died due to diarrhea during the neonatal period in 
20 different farms were used. E. coli was isolated from 
12 (60%) of a total of 20 internal organ samples. In 
internal organ samples of other calves, bacterial 
infections such as Clostridium and Campylobacter species 
(Myers et al. 1984), which require specific or enriched 
culture media, can be attributed to fatal diarrhea caused 
by bacterial infections that cannot develop in culture 
media (Cho et al., 2010). At the same time, since the 
washout period of antibiotics used for treatment in 
calves with diarrhea was not taken into account, 
residues of antibiotics were associated with false 
negative results in microbiological cultures. 

The prevalence of the E. coli isolate in our current 
study was similar to that reported by Awad et al. (1979) 
80% and Haggag and Khaliel (2002) 82% show 
compatibility with their studies; The prevalence rates 
obtained in other studies are respectively compared to 
Azzam et al. (2006) 5%, El-Shehedi et al. (2013) 
35.83%, Osman et al. (2013) 63.6% and Hassan (2014) 
50%, which were found to be lower compared to our 

study. These differences in prevalence rates of E. coli in 
calves with diarrhea may be attributable to geographic 
locations and management practices, with ETEC 
infection occurring primarily through ingestion of 
contaminated food or water, ETEC infection being  
among the primary pathogens in the neonatal period, 
hygienic measures, as well as hygienic measures (Cho 
and Yoon 2014).Despite the increasing availability of 

vaccines against other E.coli-associated pathogens and 
the continued emphasis on optimizing colostral 
transfer of passive immunity, improved treatment 
protocols for calf diarrhea are required. 
The main factor in the treatment of calves with 
diarrhea during the neonatal period is the 
administration of intravenous fluids and oral 
electrolyte solutions. In addition, the effectiveness of 
antimicrobial drugs in the treatment of calf diarrhea is 
controversial. Calves with diarrhea are more likely to 
fail or partially fail the passive transfer pass. Therefore, 
it should not be forgotten that diarrhea is more likely 
to be bacteremic and antimicrobial agents may be 
indicated for treatment. The active ingredients of 
antibiotics used in treatment should be made more 
specific through laboratory diagnosis and antibiogram 
tests (Berge et al. 2005). 
According to the results of antibiogram tests 
performed against different E.coli serogroups and 
untyped groups, it was determined that E.coli showed 
different degrees of sensitivity to antibiotics. While 
mostly E.coli isolates show high resistance to the 
majority of antimicrobials, only; showed high 
sensitivity to marbofloxacin, spectinomycin and 
neomycin. The reason for this is that most of the 
animals are probably unconsciously treated with 
antimicrobial drugs, resulting in the development of 
high resistance (Berge et al. 2005; Duse et al. 2015). 
In our study, an antibiogram test was performed to 
determine whether the antibiotics used against the 
E.coli agent in the Aksaray region were sensitive. It 
determined the antibiotic susceptibility of strains 
isolated by the standard disc diffusion method (CLSI 
2012). The isolates, which were incubated in tryptic soy 
medium (TSB, Oxoid) at 37°C for 18-24 hours, were 
planted on Mueller-Hinton Agar (Oxoid) and 
antibacterial susceptibility test discs were placed at 3 
cm intervals and incubated at 37°C for 24 hours. 
According to the antibiogram results of the samples, 
50% of E.coli isolates were treated with Amoxicillin 
and Erythromycin; 33.3% Tetracycline; 58.3% to 
Trimethoprim-sulfamethoxazole; 66.6% to 
Streptomycin; 75% to Flofenicol, Gentamicin and 
Enrofloxacin; 83.3% of them were determined to be 
sensitive to Cefloxacin and Cefloxacinium. 

 
CONCLUSION 

 
Every year in the Aksaray region, many calves die 
during the neonatal period due to E. coli and calf losses 
cause serious damage to the country's economy. In 
addition, antibiotics that are still used unconsciously 
today and their treatment costs continue to cause 
problems that cannot be ignored. Determining the 
enteropathogen that causes calf diarrhea and choosing 
the right antibiotic in treatments through antibiogram 
testing against this pathogenic agent have an important 
place in treatments. In this way, it is believed that 
preventing antibiotic resistance, avoiding unnecessary 
antibiotic use and reducing mortality rates with correct 
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treatment will also contribute to the country's 
economy. 20 calves were used in our study, and studies 
with more animals are needed to evaluate the 
prevalence rates of E.coli isolates in the Aksaray region 
and to determine the resistance and sensitivity to 
commonly used antibiotics. 
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