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Abstract: In this study, it was aimed to isolate the agents and to determine the antibiotic susceptibility of the agents 
by taking nasal swabs from horses with respiratory system problems. Nasal swab samples were taken from 30 horses 
of different age groups with respiratory system symptoms in South Marmara Region. The samples were cultured 
on Blood agar, MacConkey agar, Mycoplasma agar and, Sabouraud Dextrose agar. Colony morphology, gram 
staining and biochemical tests were performed for identification. Disk diffusion method was used to determine the 
antimicrobial susceptibility of the agents. Ten different microorganism species were isolated from nasal swabs taken 
from horses of different ages with respiratory system problems. As a result of the biochemical tests, 9 Streptococcus 
zooepidemicus (27.27%), 4 Staphylococcus aureus (12.12%), 4 Coagulase-negative staphylococci (CoNS) (12.12%), 
4 Klebsiella pneumoniae (12.12%), 3 Pasteurella spp. (9.09%), 2 Streptococcus pyogenes (6.06%), 2 Bacillus spp. 
(6.06%), 2  Corynebacterium spp. (6.06%), 2 Candida spp. (6.06%) and 1 Rhodococcus equi (3.03%) were identified. 
The most Streptococcus zooepidemicus (27.27%) and the least Rhodococcus equi (3.03%) were identified from nasal 
swab samples. The most sensitive antibiotic of the isolates was Amoxicillin / clavulanic acid (96.87%), and the most 
resistant was Penicillin-G (18.75%). 
Keywords: Antibiogram test, bacteria, fungi, horse, nasal swab, respiratory diseases

Solunum sistemi infeksiyon semptomlu atlardan izole edilen etkenler
Özet: Bu çalışmada solunum sistemi sorunu olan atlardan nasal svaplar alınarak etkenlerin izolasyonu ve antibiyotik 
duyarlılıklarının belirlenmesi amaçlanmıştır. Güney Marmara Bölgesi’nde solunum sistemi semptomları olan farklı 
yaş gruplarındaki 30 attan nasal svap örnekleri alındı. Örnekler Blood agar, MacConkey agar, Mycoplasma agar 
ve Sabouraud Dextrose agarda kültüre edildi. İdentifikasyon için koloni morfolojisi incelemesi, gram boyama ve 
biyokimyasal testler yapıldı. Etkenlerin antimikrobiyal duyarlılıklarını belirlemek için disk difüzyon yöntemi kullanıldı. 
Solunum sistemi sorunları olan farklı yaşlardaki atlardan alınan nasal svaplardan 10 farklı mikroorganizma türü izole 
edildi. Biyokimyasal testler sonucunda 9 Streptococcus zooepidemicus (%27,27), 4 Staphylococcus aureus (%12,12), 
4 Koagülaz negatif stafilokok (KNS) (%12,12), 4 Klebsiella pneumoniae (%12,12), 3 Pasteurella spp. (%9.09), 2 
Streptococcus pyogenes (%6.06), 2 Bacillus spp. (%6.06), 2 Corynebacterium spp. (%6.06), 2 Candida spp. (%6.06) ve 
1 Rhodococcus equi (%3.03) tespit edildi. Nasal svap örneklerinden en fazla Streptococcus zooepidemicus (%27.27) 
ve en az Rhodococcus equi (%3.03) izole edildi. İzolatların en duyarlı olduğu antibiyotik Amoksisilin/klavulanik asit 
(%96.87), en dirençli olduğu ise Penisilin-G (%18.75) idi.
Anahtar Kelimeler: Antibiogram test, bacteria, fungi, horse, nasal swab, respiratory diseases

Introduction
Respiratory problems are among the most impor-
tant disorders that limit the athletic performance of 
horses. For this reason, early detection of respira-
tory problems, adequate and appropriate treatment 
is very important, especially in race horses, to maxi-
mize the chances of recovery, to reduce economic 
losses and performance losses (Van Erck-Wester-
gren et al. 2013). Infectious agents cause clinical and 
subclinical respiratory problems in horses.  Environ-
mental factors play a very important role in the de-
velopment of respiratory diseases. Horses housed 
indoors are exposed to high levels of organic dust, 
including bacteria and fungi. Materials such as straw 
and straw naturally contain an important native mi-

croflora that can grow further when stored or used 
as feed or bedding (Carvallo et al. 2017). In addi-
tion, respiratory system infections are an important 
cause of death in foals (Vitale et al. 2019). Generally, 
viral and bacterial upper respiratory tract infections 
occur in foals aged 1, inflammatory respiratory tract 
disease and pleuropneumonia occur in race horses 
aged 2 or more. Respiratory tract neoplasms gener-
ally occur in horses 5 years and older (Ainsworth et 
al. 2010).

Respiratory infection causes significant eco-
nomic losses, especially for young performance 
horses (Dyson et al. 2008). Infectious diseases af-
fecting the upper and lower respiratory tract of 
horses are common (Gilkerson et al. 2015). These 

https://doi.org/10.35864/evmd.1087584
https://orcid.org/0000-0002-6916-8982


Borum AE. Agents isolated from horses with respiratory system infection signs 57

Etlik Vet Mikrobiyol Derg,	 https://vetkontrol.tarimorman.gov.tr/merkez	 Cilt 33, Sayı 1, 2022, 56-62

are usually associated with pathogenic bacterial in-
vasions (Reuss and Giguère 2015), viral infections 
(Singh et al. 2018), and rarely fungal agents (Stewart 
and Cuming 2015). In respiratory system infections 
in horses; Rhodococcus equi (R. equi), Streptococcus 
equi subsp. equi (S. equi subsp. equi), Streptococcus 
equi subsp. zooepidemicus (S. equi subsp. zooepi-
demicus), Staphylococcus aureus (S. aureus), Strep-
tococcus pneumoniae (S. pneumoniae), Pasteurella 
spp., Actinobacillus spp., Escherichia coli (E. coli), 
Klebsiella pneumoniae (K. pneumoniae), Bordetella 
bronchiseptica (B. bronchiseptica) and Mycoplasma 
spp. (Chapman et al. 2000; Christley et al. 2001; 
Wood et al 2005; Couetil et al 2016; Kasap et al 
2018; Pusterla et al 2020; Nehal et al. 2021) isolated. 
S. equi subsp. zooepidemicus is a normal commensal 
of healthy horses. However, it is an important op-
portunistic pathogen in respiratory tract infections 
in foals and horses due to exercise, temperature, 
transport or viral infections (Velineni et al. 2014).

Viral pathogens such as Equine herpes virus 
(EHV), Equine Influenza (EI), Equine Viral Arteritis 
(EVA) and Equine Rhinovirus A (ERAV) and B (ERBV) 
(Ainsworth and Cheetham 2010, Laing et al 2020) 
and fungal pathogens such as Blastomyces spp., His-
toplasma spp., Cryptococcus spp., Coccidioides spp. 
and Candida spp. are also important for the respi-
ratory system (Cordeiro et al. 2013; Stewart and Cu-
ming 2015). These agents may cause infection alone 
or may cause mixed infection (Kulkarni et al. 2019).

Although clinical findings show differences, 
exercise intolerance, cough, runny nose, fever, res-
piratory problems, increased respiratory effort, ge-
neral depression, anorexia, lethargy and weight loss 
can be observed (Couetil et al. 2016). 

Pneumonia cases in adult horses mostly deve-
lop as a result of bacteria aspirated from the en-
vironment, nose or oropharynx reaching the lower 
respiratory tract and suppression of pulmonary 
defense mechanisms. Numerous opportunistic pat-
hogens have been isolated in cases of pneumonia 
in horses, and mixed aerobic and anaerobic bacteria 
are present in many cases (Reuss and Giguère 2015). 
In race horses, pneumonia most commonly occurs 
in association with aerobic bacteria that form one or 
more microflora of the upper respiratory tract mu-
cosa (Chapman et al. 2000). Opportunistic respira-
tory pathogens frequently isolated in cases of pneu-
monia are Streptococcus equi subsp. zooepidemicus, 
Pasteurella spp. and Bordetella bronchiseptica, but 
Pseudomonas aeruginosa and Escherichia coli are 
also commonly detected in respiratory tract samp-
les (Fonseca et al 2020).

Although some fungal species are accepted 
as primary agents of respiratory tract infections in 
many mammals and the nasal cavity is important 
for the colonization of fungal species, research on 
mycotic agents in respiratory infections of horses is 
limited. Candida spp., as an opportunistic pathogen, 
causes many infections in adult horses and foals (Ri-
ley et al. 1992; Reilly and Palmer 1994; Stewart and 
Cuming 2015, Dauvillier atl al 2018).

Cytological examination of respiratory tract 
samples and bacterial culture are useful and reliable 
methods for diagnosing these infections, determi-
ning their etiology and determining the appropriate 
antibiotic treatment (Sweeney et al. 2005; Reuss and 
Giguere 2015). It is important to correctly identify 
and diagnose bacterial respiratory tract infections. 
Because correct and effective treatment can be 
performed by using antimicrobials suitable for the 
agents isolated and identified according to the la-
boratory results (Wilson 2001; Morley et al. 2005; 
Bowen 2013).

In cases where respiratory system infections are 
suspected in horses, agent isolation and antibiog-
ram tests are generally not used. Empirical therapy 
is usually initiated when a bacterial infection is sus-
pected (Christley et al. 2000). Empirical treatment 
may cause deterioration of prognosis, increase in 
clinical findings and antibiotic resistance. It is very 
important to perform antibiogram tests in respira-
tory system infections of horses in order to obtain 
more successful results from the treatment. Proper 
selection of antibiotics; It shortens the treatment 
time and provides a good prognosis. It also reduces 
the cost of treatment and prevents antibiotic resis-
tance that will occur as a result of unnecessary an-
tibiotic use.

The aim of this study is to isolate bacterial and 
fungal agents from nasal swabs taken from horses 
showing signs of respiratory system infection and to 
determine the antibiogram sensitivity of the isola-
ted bacterial agents.

Material and Methods
Samples
Thirty nasal swab samples were taken from 30 race 
horses aged 3 months to 4 years with clinical findin-
gs such as nasal discharge, anorexia and cough. Na-
sal swabs were advanced deeply (> 30 cm) into the 
ventral nasal concha. Swabs were placed into a se-
mi-solid Amies transport medium. Swabs were de-
livered to the laboratory by providing a cold chain. 
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Bacteriological examination
Nasal swaps were incubated in nutrient broth (Oxo-
id, CM0001B) at 37°C for 8-12 hours under aero-
bic conditions (Broux et al. 2016; Espindola et al. 
2022). Blood Agar No.2 with 5% defibrinated sheep 
blood (Oxoid, CM0271), MacConkey Agar (Oxoid, 
CM0007), Mycoplasma Agar (Oxoid, CM0401) were 
used for bacterial isolations. Samples were incuba-
ted at 37°C for 1-5 days under microaerophilic and 
aerobic conditions. Growing colonies were exami-
ned according to colony morphology and hemoly-
sis characteristics. In addition, Gram staining was 
performed and evaluated according to their stai-
ning properties and microscopic morphology. Pure 
cultures were prepared and identified by routine 
biochemical tests. Biochemical tests for oxidation/
fermentation, coagulase, catalase, cytochrome oxi-
dase, urease and indole production were applied 
for identification. Bile solubility and optochin sus-
ceptibility tests were performed to identify S. pneu-
moniae. Trehalose and Sorbitol utilization tests were 
performed to distinguish among S. equi and S. zo-
oepidemicus. Colonies suspected to be R. equi were 
subcultured and identified by colony morphology, 
Gram stain, biochemical tests and CAMP test. Bacte-
rial identification was performed using standard API 
20E (REF 20160), API20 NE (REF 20050), API Staph 
(REF 20500), API Strep (REF 20600), API Coryne kits 
(REF 20600) (BioMerieux). 

Fungal examination
All samples were cultured on Sabouraud dextrose 
agar with Chloramphenicol (Oxoid, CM41). It was 
incubated at 25°C for 2-4 weeks. In addition, Brain 
heart infusion agar   (Oxoid, CM1136B) containing 
0.05 mg/ml of Chloramphenicol (Oxoid,   SR0078) 
and Cycloheximide (1%) (Oxoid, SR0222C) was used. 
Cultures were incubated at 37°C for 2-4 weeks and 
examined every 3 days for the presence of fungal 
organisms.

Fungal colonies were evaluated according to 
their macroscopic properties. The shape, texture 
and color of fungal colonies in SDA and BHIA were 
examined In addition, the microscopic properties 
of were stained with lactophenol cotton blue. 
Fungal colonies were identified according to their 
macroscopic and microscopic features.

Antibiogram test
Kirby-Bauer Disk Diffusion were used to determine 
antibacterial susceptibility. It was performed on 
Mueller-Hinton agar using the standard disk 
diffusion method, equivalent to the 0.5 McFarland 
turbidity standard. Testing and evaluation were done 

according to the recommendations of the Clinical 
Laboratory Standards Institute (CLSI) (Anonymous 
2002; CLSI 2017).

Commercially available antibiotic discs (Oxo-
id) were used in the study. These discs; Gentamicin 
(10mµg), Cephazolin (30 mµg), Erythromycin (10 
mµg), Oxytetracycline (30 mµg), Streptomycin (10 
mµg), Amoxycilin / Clavulanic acid (30 mµg), En-
rofloxacin (5 mµg), Penicillin-G (10 U), Ampicillin / 
Sulbactam (30 mµg) and Trimethoprim / Sulfamet-
hoxazole (25 mµg).

All collected clinical samples were inoculated 
into the brain hearth infusion broth and incubated 
at 37°C until the turbidity reached the 0.5 McFar-
lands standard. The inoculum was spread over the 
entire surface of the medium of Mueller-Hilton agar 
with a drigalski spatula and left for 10-15 minutes. 
Antibiotic discs were placed under aseptic conditi-
ons using sterile forceps. Plates were then incubated 
at 37°C for 14-18 hours. After incubation, inhibition 
zone diameters were measured in millimeters and 
standard zone diameters were compared with the 
standards specified by the “Clinical and Laboratory 
Standards Institute (CLSI)” and evaluated as “sus-
ceptible” or “resistant” according to results.

Results
Bacterial isolation and identification
As a result of the examination performed from na-
sal swabs taken from 30 horses between 3 months 
and 4 years of age, showing signs of nasal discharge 
and cough, 9 different bacterial species and 1 yeast 
species were isolated (Table 1). Two different bac-
teria were isolated as mixed culture from two na-
sal swabs, and one species of bacteria was isolated 
from 28 as pure culture.
Table 1. Bacterial and fungal species isolated from nasal 
swabs

Microorganism Number of 
isolates (%)

S. equi subsp. zooepidemicus 9 (26.47)
Coagulase-negative staphylococci (CoNS) 5 (14.70)
S. aureus 4 (11.76)
Klebsiella pneumoniae 4 (11.76)
Pasteurella spp. 3 (8.82)
Bacillus spp. 2 (5.88)
S. pyogenes 2 (5.88)
Corynebacterium spp. 2 (5.88)
R. equi 1 (2.94)
Candida spp. 2 (5.88)
Total 34 (100)



Borum AE. Agents isolated from horses with respiratory system infection signs 59

Etlik Vet Mikrobiyol Derg,	 https://vetkontrol.tarimorman.gov.tr/merkez	 Cilt 33, Sayı 1, 2022, 56-62

The distribution of isolated factors according to 
age groups is presented in Table 2. 

R. equi was isolated from a 4 month old foal. 
Fifteen different agents were isolated from the fo-
als in the 3-12 months age group, and 18 different 
agents were isolated from the horses and foals in 
the 2-4 age group. More species of bacteria have 
been isolated from horses and foals over 2 years of 
age. Candida spp. was isolated from animals aged 
2-4 years. 

The distribution of isolated agents by age 
groups is presented in Table 2.

Table 2. Distribution of isolated agents by age groups.
Age 

Groups Species Number of 
isolates Total

3-6 
months

S. equi subsp. zooepidemicus
S. aureus
Coagulase-negative Staphylococci
Pasteurella spp.
R. equi

2
1
2
1
1

7

6-12 
months

S. equi subsp. zooepidemicus
S. aureus
Coagulase-negative Staphylococci
Klebsiella pneumoniae
Bacillus spp.
Corynebacterium spp.

2
1
3
1
1
1

9

2-4 
years

S. equi subsp. zooepidemicus
S. aureus
Klebsiella pneumoniae
Pasteurella spp.
Bacillus spp.
S. pyogenes
Corynebacterium spp.
Candida spp.

5
2
3
2
1
2
1
2

18

Antibiogram test
Amoxycilin / Clavulanic acid and Ampicillin / Sulba-
ctam were determined as the antibiotics to which 
the agents were most sensitive, Penicillin-G was the 
antibiotic to which the isolated agents were most 
resistant. The results are shown in Table 3.

Streptococcus spp. was found to be highly 
sensitive to Amoxycilin / Clavulanic acid (30 mµg), 
Ampicillin / Sulbactam (30 mµg) and Trimethoprim 
/ Sulfamethoxazole (25 mµg). Staphylococcus spp. 
was more sensitive to Amoxycilin / Clavulanic acid 
(30 mµg), Ampicillin / Sulbactam (30 mµg) and En-
rofloxacin (5 mµg).Other isolated agents were ge-
nerally susceptible to Amoxycilin / Clavulanic acid 
and Ampicillin / Sulbactam. The results are shown 
in Table 4.

Table 3. Antibiotic sensitivity/resistance of agents
Antibiotic Sensitivity (%) Resistance (%)
Amoxycilin/
Clavulanic acid 96.87 3.12

Ampicillin/
Sulbactam 93.75 6.25

Trimethoprim/
Sulfamethoxazole 87.50 12.50

Enrofloksasin 84.37 15.62
Oxytetracycline 84.37 15.62
Cephazolin 65.62 34.37
Gentamisin 53.12 46.87
Erythromycin 37.50 62.50
Streptomycin 34.37 65.62
Penisilin-G 18.75 81.25

Table 4. Antibiotic susceptibility of isolated bacterial strains

Antibiotic 
Sensitivity-S / 
Resistance R
(%)

S. equi
subsp. 
zooepidemicus

S. 
aureus

Coagulase 
negative 
Staphylococci

Klebsiella 
pneumoniae

Pasteurella 
spp.

Bacillus 
spp.

S.
pyogenes

Corynebacterium 
spp. R. equi

Gentamisin S/R 66.66/33.33 25/75 80/20 50/50 66.66/33.33 50/50 0/100 50/50 0/100

Cephazolin S/R 44.44/55.55 75/25 100/0 75/25 33.33/66.66 100/0 0/100 100/0 100/0

Erythromycin S/R 11.11/88.88 50/50 80/20 25/75 33.33/66.66 50/50 0/100 100/0 0/100

Oxytetracycline S/R 77.77/22.22 75/25 100/0 75/25 100/0 50/50 100/0 100/0 100/0

Streptomycin S/R 22.22 /77.77 25/75 60/40 25/75 33.33/66.66 50/50 50/50 50/50 0/100

Amoxycilin/
Clavulanic acid S/R 88.88/11.11 100/0 100/0 100/0 100/0 100/0 100/0 100/0 100/0

Enrofloksasin S/R 66.66/33.33 100/0 100/0 75/25 100/0 100/0 50/50 100/0 100/0

Penisilin-G S/R 0/100 25/75 20/80 25/75 33.33/66.66 50/50 0/100 50/50 0/100

Ampicillin/
Sulbactam S/R 88.88/11.11 100/0 100/0 100/0 100/0 100/0 50/50 100/0 100/0

Trimethoprim/
Sulfamethoxazole S/R 88.88/11.11 75/25 100/0 75/25 100/0 100/0 100/0 50/50 100/0
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Discussion and conclusion
Respiratory diseases have been reported to be 
among the most common diseases in horse bre-
eding in countries around the world (Sharma et al 
2017; Kasap et al 2018; Vitale et al 2019). In particu-
lar, unsuitable shelter conditions, crowded environ-
ments and unfavorable climatic conditions increase 
the exposure of horses to different respiratory pat-
hogens (Wood et al 2005). 

S. zooepidemicus, S. aureus, S. pneumoniae, Pas-
teurella spp., Actinobacillus spp., E. coli, K. pneumo-
nia, B. bronchiseptica and Enterobacter spp. are the 
most isolated bacterial respiratory pathogens from 
horses. Str. zooepidemicus is the most frequently 
isolated bacteria (Chapman et al 2000; Bianchi et al 
2018; Kasap at al 2018; Preziuso et al 2019; Bianc-
hi et al 2020). In a study conducted by Broux et al 
(2016), nasal swaps taken from 103 horses showing 
signs of respiratory system infection were found to 
be 30% S. equi subsp. zooepidemicus has been iso-
lated (Broux et al. 2016). In a study of racehorses 
with pleuropneumonia, bronchopneumonia, embo-
lic pneumonia and pleuritis, S. equi subsp. zooepide-
micus 72%, Pasteurella spp. 5%, Klebsiella spp. and 
Staphylococcus spp. 4% were isolated. (Carvallo et al. 
2017). In nasopharyngeal swabs taken from horses 
with acute respiratory problems, 45.7% coagulase 
negative Staphylococcus spp., 18.5% S. equi subsp. 
zooepidemicus and 3.3% coagulase positive Staphy-
lococcus spp. were isolated (Carman et al. 1997). S. 
equi subsp. zooepidemicus is an opportunistic pat-
hogen of the upper respiratory tract. (Christley et 
al 2001; Pusterla et al 2020 ). In another study, R. 
equi was isolated in 10 of nasal swap samples taken 
from 1010 horses (Gressler et al 2018). In a study 
conducted by Fonseca et al (2020), the highest 
rate of isolated S. zooepidemicus was 22.9%. Other 
agents isolated from the upper respiratory tract of 
horses were found as S. equi (14.1%), E coli (17.5%), 
coagulase-negative staphylococci (17.3%), respecti-
vely. Bianchi et al. (2018) examined 50 lungs with 
bronchopneumonia and identified S. zooepidemicus 
in 21 of them. S. zooepidemicus (27.4%) and E. coli 
(15.6%) were isolated primarily from racehorses with 
lower respiratory tract disorders (Kasap et al. 2018).
In our study, S. zooepidemicus was the agent with 
the highest rate with 27.27%, and then, coagulase 
negative Staphylococcus spp., Klebsiella spp. and S. 
aureus were isolated in 12.12%.

The agents and isolation rates in our study were 
similar to those in other studies. R. equi is one of 
the most important causes of pneumonia in foals 

between 1 and 6 months of age. R. equi infection is 
usually characterized by an acute respiratory prob-
lem in foals followed by death within a few hours or 
days. Therefore, accurate and early diagnosis of R. 
equi infection is important. In a study conducted in 
northern Brazil, R. equi was detected in all cases of 
pyogranulomatous pneumonia in young foals. (Bi-
anci et al. 2020).

In a study, it was reported that Candida spp. 
was isolated from 35 nasal swabs from 97 horses 
(Cordeiro et al. 2013). Penicillium spp. (53%), Asper-
gillus spp. (34%), Rhizomucor spp. (5%), and Candida 
spp. (5%) were isolated from horses with respiratory 
infection (Dauvillier et al. 2019). In this study, only 
2 Candida spp. (6.06%) were isolated. It has been 
reported that fungal spores in stored hay, which are 
used as feed and bedding in respiratory system in-
fections, may cause mycotic respiratory infections in 
horses by alveolar inhalation. Fungal agents in the 
respiratory system can have infective, toxic, allergic 
or a combination of all three effects (Dauvillier et al. 
2019).

In a study examining the antibacterial suscepti-
bilities of agents isolated in respiratory system infe-
ctions in horses, it was reported that Staphylococcus 
spp. was sensitive to Ceftifour, Enrofloxacin, Genta-
micin and Tetracyclines at a rate of 81.5% to 97.5%, 
and to Penicillin at a lower rate (57.1%).  Streptococ-
cus spp. isolated in the study was found to be sus-
ceptible to Ceftifour, Enrofloxacin, Gentamicin and 
Penicillin at a rate of 80% -97% and Tetracycline at a 
rate of 59% (Toombs-Ruane et al. 2015). In a study, 
R. equi was found to be sensitive to streptomycin, 
erythromycin, neomycin, norfloxacin, amoxicillin 
and sulfadiazine. It was determined that the isolated 
Staphylococcus species were sensitive to ampicil-
lin, amoxicillin, neomycin, doxycycline, gentamicin, 
oxytetracycline erythromycin and streactomycin 
(Sharma et al., 2017). In another study, all isolates 
of β-hemolytic, group C Streptococci were found 
susceptible to Ceftiofur and Erythromycin, but es-
pecially lower respiratory tract sample isolates were 
found resistant to Tetracycline (S. equi subsp. zoo-
epidemicus more than 90% and S. equi subsp. equi 
66.7%) (Fonseca et al. 2020). It was determined that 
all S. zooepidemicus (100%) were susceptible to ce-
fotaxime, meropenem and doxycycline.

In our study, similar results were obtained with 
other studies. Our isolates were highly susceptible 
to Amoxycilin / Clavulanic acid, Ampicillin / Sulbac-
tam, Trimethoprim / Sulfamethoxazole, Enrofloxacin 
and Oxytetracycline. Tetracyclines are recommen-
ded as alternative agents for the treatment of upper 
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respiratory tract infections in horses (British Equine 
Veterinary 2016). In this study, we found oxytetra-
cycline effective. 

The use of antibiotics for the treatment of res-
piratory infections in horses remains controversial. 
Studies on effective and correct use of antibiotics in 
respiratory system infections of horses are not suf-
ficient. There is a need for prospective studies that 
monitor horses with and without antibiotic therapy. 
Antibiotic resistance is quite common in bacterial 
agents of infectious respiratory infections in horses. 
In addition, it can have serious effects such as hig-
her morbidity and mortality due to treatment failure 
and increase treatment costs. In recent years, empi-
rical and inexpensive antibiotic application studies 
in respiratory system infections in horses have led 
to the development of resistance against the antibi-
otics used, prolonging the treatment and increasing 
the cost. In order to prevent these negative results, 
it will be more appropriate to isolate your agent and 
perform an antibiogram test.

Respiratory system infections cause serious 
performance losses especially in race horses. The 
causative agents of infection should be identified 
correctly. In addition, accurate and effective antibio-
tics should be determined for the agent isolated by 
antibiotic susceptibility tests. Incorrect and ineffe-
ctive antibiotic administration adversely affects the 
prognosis of infection in horses and causes perfor-
mance losses. In addition, it causes the progression 
of the infection and prolongation of the treatment 
period by causing antibiotic resistance. By taking a 
nasal swab, rapid agent identification can be done 
without causing pain to the animal and without the 
need for anesthesia.
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ceutical company that has a direct connection with 
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and materials, or any commercial company, or any 
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Ethical statement: This study is not subject to HA-
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