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REPORT  
 

on the Performance of Works in the on-the-Farm Research Titled   

The Experimental Development of the COWOW System 

 

The following operating tasks are defined in the Annex to the Project Request: 

 

1. Software adaptation (using the software resources of SIA Vet Health Spektrum) for diagnosing mastitis 

based on new data obtained; 

2. Software update (using the software resources of SIA Vet Health Spektrum) based on the data 

comparison results; 

3. Mastitis diagnosing software (using the software resources of SIA Vet Health Spektrum) (beta version) 

4. Selection of biomarkers (bacterial isolates) peculiar to mastitis pathogens and preparing them for 

scanning; 

5. Identification of antibiotics used for mastitis treatment; 

6. Preparation of antibiotics used for mastitis treatment for scanning; 

7. Analysis of milk monitoring data on the farm, identification and selection of at least 30 suitable cows 

(as per lactation and the somatic cell count (SCC) in milk); 

8. Scanning of groups of selected cows (with and without higher SCC) using the COWOW system, milk 

sampling from each quarter of the udder in at least 30 selected cows on site, on the farm of SIA Agro-

Kaķenieki; 

9. Microbiological testing of milk samples from all quarters of the udder at the laboratory (bacteriology 

(the isolation and identification of pathogens), antibiotic resistance (the determination of resistance to 

isolated mastitis pathogens to at least 6 groups of antibiotics), California mastitis test (CMT) of the said 

milk samples); 

10. Summary, analysis, comparing, interpreting of data obtained using both methods and the preparation 

of a report. 

 

FINDINGS OF THE STUDY 
 

4. Selection of Biomarkers (Bacterial Isolates) Peculiar to Mastitis Pathogens and  

the Preparing Them for Scanning. 

 

Mastitis is one of the most serious problems in dairy herds as over 20% of cows suffer therefrom 

(Maréchal et al., 2011); and the greatest economic losses are thereat caused by infectious mastitis 

pathogens (Streptococcus agalactiae, Staphylococcus aureus, Mycoplasma bovis) and by available 

antibiotic-resistant microorganisms.  

Biomarkers were obtained from milk samples provided for testing by different farms from cows 

with subclinical mastitis diagnosed. 

38 bacterial isolates of different antibiotic resistance spectrum were isolated in total (see below). 

Pure cultures of all the said isolates were transferred to special sterile glass Petri dishes on nutrient agar 

for further scanning. 

 
  



Escherichia coli 

Amoxicillin – resistant 

Amoxicillin+clavulanic acid – resistant 

Ampicillin – resistant 

Cephalexin – resistant  

Cefotaxime – sensitive 

Cefovecin – sensitive 

Enrofloxacin – sensitive 

Gentamycin – sensitive  

Neomycin – resistant 

Oxytetracycline – moderately sensitive 

Penicillin – resistant 

Trimethoprim+sulfamethoxazole – resistant 

 

Staphylococcus equorum 

Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive  

Cefotaxime – sensitive 

Cefovecin – sensitive 

Enrofloxacin – sensitive 

Gentamycin – sensitive 

Neomycin – sensitive 

Oxytetracycline – sensitive 

Penicillin – sensitive  

Trimethoprim+sulfamethoxazole – sensitive 

 

Corynebacterium glutamicum 

Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Cefovecin – sensitive 

Enrofloxacin – sensitive 

Gentamycin – sensitive 

Neomycin – sensitive 

Oxytetracycline – sensitive 

Penicillin – sensitive  

Trimethoprim+sulfamethoxazole – moderately sensitive 

 

Streptococcus agalactiae 

Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Cefovecin – sensitive 

Enrofloxacin – moderately sensitive 

Gentamycin – sensitivity  

Neomycin – moderately sensitive 

Oxytetracycline – resistance 

Penicillin G – moderately sensitive 

Trimethoprim+sulfamethoxazole – sensitive 

 

Staphylococcus aureus 
Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Cefovecin – sensitive 

Enrofloxacin – sensitive  

Gentamycin – sensitive 

Neomycin – sensitive 

Oxytetracycline – sensitive 

Penicillin G – sensitive 

Trimethoprim+sulfamethoxazole – sensitive 

 

Staphylococcus epidermidis 

Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – resistant 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Cefovecin – sensitive 

Enrofloxacin – sensitive 

Gentamycin – sensitive 

Neomycin – sensitive 

Oxytetracycline – sensitive 

Penicillin G – resistant 

Trimethoprim+sulfamethoxazole – sensitive 

 

Streptococcus agalactiae 
Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Cefovecin – sensitive 

Enrofloxacin – sensitive 

Gentamycin – sensitive 

Neomycin – moderately sensitive 

Oxytetracycline – sensitive 

Penicillin G – sensitive 

Trimethoprim+sulfamethoxazole – sensitive 

 

Staphylococcus aureus 
Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive  

Cefotaxime – sensitive 

Cefovecin – sensitive 

Enrofloxacin – sensitive 

Gentamycin – sensitive 

Neomycin – sensitive 

Oxytetracycline – sensitive 

Penicillin G – sensitive 

Trimethoprim+sulfamethoxazole – sensitive 

 

Aerococcus viridans 
Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – moderately sensitive  

Cefotaxime – sensitive 

Cefovecin – resistant 

Enrofloxacin – resistant 

Gentamycin – resistant 

Neomycin – resistant 

Oxytetracycline – sensitive 

Penicillin G – sensitive  

Trimethoprim+sulfamethoxazole – sensitive 

 

Streptococcus uberis 
Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Enrofloxacin – moderately sensitive 

Erythromycin – moderately sensitive 

Gentamycin – resistant 

Lincomycin – resistant 

Oxytetracycline – moderately sensitive 

Penicillin – moderately sensitive 

Trimethoprim+sulfamethoxazole – sensitive 

 

Aerococcus viridans 

Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – moderately sensitive 



Cephalexin – resistant 

Cefotaxime – moderately sensitive 

Cefovecin – resistant  

Enrofloxacin – resistant 

Erythromycin – sensitive 

Gentamycin – resistant 

Lincomycin – sensitive 

Oxytetracycline – resistant 

Penicillin G – resistant 

Staphylococcus haemolyticus 
Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Cefovecin – sensitive 

Enrofloxacin – sensitive 

Erythromycin – resistant 

Gentamycin – sensitive 

Lincomycin – sensitive  

Oxytetracycline – sensitive 

Penicillin G – sensitive 

 

Aerococcus viridans 

Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – moderately sensitive 

Cephalexin – resistant 

Cefotaxime – resistant  

Ceftiofur – resistant  

Enrofloxacin – resistant 

Gentamycin – resistant 

Lincomycin - resistant 

Oxytetracycline – resistant 

Penicillin G – resistant 

Trimethoprim+sulfamethoxazole – moderately sensitive 

 

Serratia liquefaciens 

Amoxicillin – resistant 

Amoxicillin+clavulanic acid – resistant 

Ampicillin – resistant 

Cephalexin – resistant 

Cefotaxime – sensitive 

Ceftiofur – moderately sensitive 

Enrofloxacin – sensitive 

Gentamycin – sensitive 

Lincomycin - resistant 

Oxytetracycline – moderately sensitive 

Penicillin G – resistant  

Trimethoprim+sulfamethoxazole – sensitive 

 

Streptococcus gallolyticus 

Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Ceftiofur – sensitive 

Enrofloxacin – sensitive 

Gentamycin – sensitivie 

Lincomycin - resistant 

Oxytetracycline – resistant 

Penicillin G – sensitive 

Trimethoprim+sulfamethoxazole – sensitive 

 

Staphylococcus epidermidis 
Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Ceftiofur – sensitive 

Enrofloxacin – resistant 

Gentamycin – sensitive 

Lincomycin – sensitive 

Oxytetracycline – sensitive 

Penicillin G – sensitive 

Trimethoprim+sulfamethoxazole – sensitive 

 

Trueperella pyogenes 

Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Ceftiofur – sensitive 

Enrofloxacin – sensitive 

Gentamycin – sensitive 

Lincomycin – resistant 

Oxytetracycline – sensitive 

Penicillin G – sensitive 

Trimethoprim+sulfamethoxazole  – resistant 

 

Streptococcus dysgalactiae 

Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Ceftiofur – sensitive 

Enrofloxacin – moderately sensitive 

Gentamycin – resistant 

Lincomycin – resistant  

Oxytetracycline – resistant 

Penicillin G – sensitive 

Trimethoprim+sulfamethoxazole – sensitive 

 

Streptococcus agalactiae 

Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Ceftiofur – sensitive 

Enrofloxacin – sensitive 

Gentamycin – resistant 

Lincomycin – sensitive 

Oxytetracycline – resistant 

Penicillin G – sensitive 

Trimethoprim+sulfamethoxazole – sensitive 

 

Citrobacter braakii 

Amoxicillin – resistant 

Amoxicillin+clavulanic acid – resistant 

Ampicillin – resistant 

Cephalexin – resistant 

Cefotaxime – resistant 

Ceftiofur – resistant  

Enrofloxacin – sensitive 

Gentamycin – resistant 

Lincomycin – resistant  

Oxytetracycline – resistant 

Penicillin G – resistant 

Trimethoprim+sulfamethoxazole – resistant 

 

Streptococcus agalactiae 

Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Enrofloxacin – sensitive 

Gentamycin – resistant 

Lincomycin – sensitive 



Oxytetracycline – resistant 

Penicillin G – sensitive 

Trimethoprim+sulfamethoxazole – sensitive 

Cephalexin + kanamycin – resistant 

 

Streptococcus agalactiae 

Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive  

Cefotaxime – sensitive 

Enrofloxacin – moderately sensitive 

Gentamycin – resistant 

Lincomycin – resistant 

Oxytetracycline – resistant 

Penicillin G – sensitive 

Trimethoprim+sulfamethoxazole – sensitive 

Cephalexin + kanamycin – resistant 

 

Streptococcus agalactiae 

Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Enrofloxacin – moderately sensitive 

Gentamycin – resistant 

Lincomycin – resistant  

Oxytetracycline  – resistant 

Penicillin G – sensitive 

Trimethoprim+sulfamethoxazole – sensitive 

Cephalexin + kanamycin – resistant 

 

Staphylococcus aureus 
Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Enrofloxacin – sensitive 

Gentamycin – sensitive 

Lincomycin – resistant 

Oxytetracycline – moderately sensitive 

Penicillin G – sensitive 

Trimethoprim+sulfamethoxazole – sensitive 

Cephalexin + kanamycin – moderately sensitive 

 

Streptococcus uberis 

Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Enrofloxacin – sensitive 

Gentamycin – resistant 

Lincomycin – resistant 

Oxytetracycline – resistant 

Penicillin G – sensitive  

Trimethoprim+sulfamethoxazole – sensitive 

Cephalexin + kanamycin – resistant 

 

Trueperella pyogenes 

Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Ceftiofur – sensitive  

Enrofloxacin – sensitive 

Gentamycin – sensitive 

Lincomycin – sensitive 

Oxytetracycline – sensitive 

Penicillin – sensitive 

Trimethoprim+sulfamethoxazole – sensitive 

 

Corynebacterium ulcerans 

Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Ceftiofur – sensitive 

Enrofloxacin – sensitive 

Gentamycin – sensitive 

Lincomycin - resistant 

Oxytetracycline – sensitive 

Penicillin – sensitive  

Trimethoprim+sulfamethoxazole – sensitive 

 

Aeromonas salmonicida / bestiarum  
Amoxicillin – resistant 

Amoxicillin+clavulanic acid – moderately sensitive 

Ampicillin – resistant 

Cephalexin – resistant 

Cefotaxime – sensitive 

Ceftiofur – sensitivie  

Enrofloxacin – sensitive 

Gentamycin – sensitive 

Lincomycin - resistant 

Oxytetracycline – resistant 

Penicillin G – resistant 

Trimethoprim+sulfamethoxazole – sensitive 

 

Streptococcus gallolyticus 

Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Ceftiofur – sensitive 

Enrofloxacin – resistant 

Gentamycin – resistant 

Lincomycin - resistant 

Oxytetracycline – resistant 

Penicillin G – resistant  

Trimethoprim+sulfamethoxazole – resistant 

 

Aerococcus viridans 

Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Ceftiofur – sensitive 

Enrofloxacin – resistant 

Gentamycin – resistant 

Lincomycin - resistant 

Oxytetracycline – resistant 

Penicillin G – resistant 

Trimethoprim+sulfamethoxazole – resistant 

 

Staphylococcus aureus 
Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – resistant 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Doxycycline – sensitive 

Enrofloxacin – sensitive 

Gentamycin – moderately sensitive 

Lincomycin – resistant 

Oxytetracycline – moderately sensitive 

Penicillin G – resistant 

Trimethoprim+sulfamethoxazole – sensitive 



 

 

Aerococcus viridans 

Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Ceftiofur – sensitive 

Enrofloxacin – resistant 

Gentamycin – resistant 

Lincomycin – resistant 

Oxytetracycline – sensitive 

Penicillin G – moderately sensitive 

Trimethoprim+sulfamethoxazole – resistant 

 

Streptococcus agalactiae 
Amoxicillin – sensitive 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – moderately sensitive 

Cephalexin – moderately sensitive 

Cefotaxime – sensitive 

Ceftiofur – sensitive 

Enrofloxacin – resistant 

Gentamycin – resistant 

Lincomycin – resistant 

Oxytetracycline – resistant 

Penicillin G – resistant  

Trimethoprim+sulfamethoxazole – resistant 

 

Streptococcus mitis / oralis 

Amoxicillin – resistant 

Amoxicillin+clavulanic acid – resistant 

Ampicillin – resistant 

Cephalexin – resistant  

Cefotaxime – sensitive 

Ceftiofur – sensitive 

Enrofloxacin – sensitive 

Gentamycin – resistant 

neomycin – resistant  

Oxytetracycline – resistant 

Penicillin G – resistant 

Novobiocin – resistant 

 

Streptococcus uberis 
Amoxicillin – resistant 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – sensitive 

Cephalexin – sensitive 

Cefotaxime – sensitive 

Ceftiofur – sensitive 

Enrofloxacin – sensitive 

 

 

 

 

Gentamycin – resistant 

Neomycin – resistant 

Oxytetracycline – resistant 

Penicillin G – resistant  

Novobiocin – resistant 

 

Serratia liquefaciens 
Amoxicillin – resistant 

Amoxicillin+clavulanic acid – resistant 

Ampicillin – resistant 

Cephalexin – resistant 

Cefotaxime – sensitive 

Ceftiofur – sensitive 

Enrofloxacin – sensitive 

Gentamycin – resistant 

Neomycin – resistant 

Oxytetracycline – resistant 

Penicillin G – resistant 

Novobiocin – resistant 

 

Escherichia coli 

Amoxicillin – resistant 

Amoxicillin+clavulanic acid – moderately sensitive 

Ampicillin – resistant 

Cephalexin – resistant 

Cefotaxime – sensitive 

Ceftiofur – sensitive 

Enrofloxacin – sensitive 

Erythromycin – resistant 

Neomycin – resistant 

Novobiocin – resistant 

Oxytetracycline – moderately sensitive 

Penicillin G – resistant 

 

Staphylococcus aureus 
Amoxicillin – resistant 

Amoxicillin+clavulanic acid – sensitive 

Ampicillin – resistant  

Cephalexin – moderately sensitive 

Cefotaxime – sensitive 

Ceftiofur – sensitive 

Enrofloxacin – sensitive 

Erythromycin – resistant 

Neomycin – moderately sensitive 

Novobiocin – resistant 

Oxytetracycline – sensitive 

Penicillin G – resistant 

 

 

 

5. Identification of Antibiotics Used for Mastitis Treatment 

The objectives of the study in order to select antibiotic injectors for treatment of bovine mastitis were: to 

obtain baseline information for the generation of hypotheses about current trends in the selection of 

mastitis treatment injectors (hereinafter referred to as injectors) on dairy farms. To compare the number 

of types of injectors used in a herd within a year. To study factors influencing the selection of types of 

injectors and switching to other types of injectors. To integrate information on the most common injector 

antibiotics (on active substances, groups of antibiotics). 

 

Subject of the Survey. These were all antibiotic injectors available in Latvia for treatment of 

mastitis and recorded into the Veterinary Drug Register of the Food and Veterinary Service as 

prescription veterinary drugs. Prior to starting the survey a complete list of mastitis treatment injectors 

(the ATC classification code: QJ51) was obtained from the Register, including the trade name of the 

injector, the international name of the active substance and the name of the marketing authorization 



holder. There were separately presented 22 types of injectors to be used for cows during the lactation 

period (Table 1) and 21 types of injectors to be used within the dry period (Table 2). 

 Type and Methods of the Survey. The respondents were questioned in the form of a general 

unstructured telephone interview with the attention paid therein to the use of each type of injector without 

specifying quantitative indicators. 

Respondents and Farm Size. The survey has involved seven veterinarians in total who are 

actively engaged in the treatment of farm animals and work on dairy farms of various sizes. The main 

question is the choice of injectors in large (over 100 cows) and mid-sized (25 to 100 cows) farms. For the 

presentation of the results the respondents have been assigned letter codes from A to G. Five veterinarians 

have given answers about large farms and two veterinarians about mid-sized ones. In view of the small 

number of the respondents a farm size is not highlighted as a factor for comparison. 

Results of the Survey. The respondents’ answers demonstrate a very wide variety starting with 

the point how narrow or diverse is the range of injectors used on the farm (Table 3). The mean value or 

the median shows that a typical choice is made between four types of injectors used during the lactation 

and two types of injectors used during the dry period. In the opinion of the respondent G a narrower range 

of injectors, namely two types and one type of injectors, respectively, is a conscious choice based on 

results of regular microbiological testing of mastitis samples and multi-resistance of mastitis pathogens 

widespread on the farm. The respondent G states the fact that with minor exceptions the highest 

pathogens’ sensitivity is observed to cefquinome. On the other hand, the respondents C and F speak about 

the widest range of injectors used. They note some problems of the availability of injectors from 

veterinary drug wholesalers. Those types of injectors which have been used to date will no longer be 

available in Latvia because of reduced supply volumes resulted from the economic impact of the Brexit 

on pharmaceutical factories in Ireland. The above facts prove that the range of injectors used on dairy 

farms varies and depends not only on the prevalence of mastitis but also on the pathogens resistance to 

antimicrobial drugs and on the pharmaceutical market supply. 

Here is the analysis of the prevailing tendency to using composite injectors; these are products 

containing more than one antibacterial agent. Injectors used during the lactation (Fig. 1) contain most 

often one antibiotic (single-component drugs). The Veterinary Drug Register includes 12 types of such 

injectors and as it follows from the respondents' answers eight of them are actively used on farms. 

Furthermore, injectors combining two antibiotics (two-component drugs) are widely used during the 

lactation; there are seven types from this category in the Veterinary Drug Register and five of them are 

used on the farms where the respondents work. The respondents’ attitude to injectors with three and four 

antibiotics (multicomponent drugs) differs, since they expose pathogens existing on the farm 

simultaneously to several groups of antibacterial agents and, possibly, foster the development of multi-

resistant bacteria. The range of injectors used during the dry period is more pronounced for single-

component drugs; 14 injectors are recorded in the Veterinary Drug Register, six of them are specified in 

the respondents' answers. There are only three types of two-component injectors; two of them are stated 

in the respondents' answers. Injectors for treatment within the dry period may also contain at once three 

antibiotics. 

In conclusion it is analyzed which antibiotics are contained in injectors and what groups of 

antibiotics are available in this pharmaceutical form. As for the variety of active substances, the widest 

group is the group of beta-lactams, which includes penicillin derivatives (benzylpenicillin, penetamate, 

amoxicillin with clavulenic acid, ampicillin, cloxacillin, nafcillin) and cephalosporins (cefalexin, 

cefapirin, cefalkiumum). The second most used group of antibiotics consists of aminoglycosides 

(streptomycin, dihydrostreptomycin, neomycin, gentamicin, framycetin, kanamycin). Injectors are also 

composed of lincosamides (lincomycin, pirlimycin), tetracyclines (oxytetracycline), macrolides 

(spiramycin) and other antibiotics (rifaximin, novobiocin, bacitracin). 23 antibiotics are included in total 

in injectors (Table 4). Nine of them are included in injectors for treatment both during the lactation and 

dry period (benzylpenicillin, ampicillin, cloxacillin, cephalexin, cefkin, streptomycin, neomycin, 

rifaximin, novobiocin). Other nine antibiotics may only be available in injectors for treatment during the 

lactation (amoxicillin with clavulenic acid, cefacetril, tetracycline, lincomycin, kanamycin, bacitracin, 

pirlimycin, spiramycin, gentamicin) while pirlimycin, spiramycin, gentamycin are less frequently used in 

injectors, perhaps only in special cases, since these injectors are not mentioned in the respondents' 



answers. Five antibiotics are only available in injectors intended to be used for cows during the dry period 

(penetamate, nafcillin, cefapirin, framycetin, cephalonium). Injectors containing cephalonium are not 

mentioned by the respondents. 
 

Table 1 

Type of injectors for treating mastitis in cows during the lactation 

 

Original name International name (active substance) Marketing Authorization holder 

Albiotic Lincomycin, Neomycin Huvepharma NV, Belgium 

Ampiclox LC Ampicillin sodium, Cloxacillin sodium Zoetis Belgium S.A., Belgium 

Caremast vet Benzylpenicillin procaine monohydrate Vetcare Oy, Finland 

Cefaximin-L Cephacetrile sodium, Rifaximin Fatro S.p.A., Italy 

Cefimam LC Cefquinome (as cefquinome sulfate) Norbrook Laboratories (Ireland) Limited, Ireland 

Karallact Cefquinome (as cefquinome sulfate) Fatro S.p.A., Italy 

Lactaclox Ampicillin, Cloxacillin Norbrook Laboratories (Ireland) Limited, Ireland 

Lineomam LC 

Lincomycin hydrohloride, Neomycin 

sulphate Bioveta, a.s., Czechia 

Linkidrum Lincomycin hydrohloride Fatro S.p.A., Italy 

Mastijet Forte 

Bacitracin, Neomycin, Prednisolone, 

Tetracycline hydrochloridum Intervet International B.V., the Netherlands 

Mastilex Cefalexin, Gentamicin Industrial Veterinaria, S.A., Spain 

Multiject IMM 

Neomycin sulphate, Streptomycin 

sulphate, Procainpenicillin, Prednisolone Norbrook Laboratories (Ireland) Limited, Ireland 

Noroclav Amoxicillin, Clavulanic acid, Prednisolone Norbrook Laboratories (Ireland) Limited, Ireland 

Pirsue Pirlimycin Zoetis Belgium S.A., Belgium 

Plenix LC Cefquinome Ceva Sante Animale, France 

Procapen Injector Procaine benzylpenicillin aniMedica GmbH, Germany 

Rilexine 200 Cefalexin Virbac S.A., France 

Suanovil 20 Spiramycin MERIAL S.A.S., France 

Synulox LC 

Amoxicillin trihydrate, Prednisolone 

acetate, Clavulanic acid Zoetis Belgium S.A., Belgium 

Tetra-Delta 

Novobiocin sodium, Penicillin G procaine, 

Dihydrostreptomycin sulphate, Neomycin 

sulphate Zoetis Belgium S.A., Belgium 

Ubrolexin Cefalexin, Kanamycin sulphate Boehringer Ingelheim Vetmedica GmbH, Germany 

Zeromast Cloxacillin Bimeda Animal Health Limited, Ireland 

 

 
 

  



Table 2 

 

Type of injectors for treating mastitis in cows within the dry period 
 

Original name International name (active substance) Marketing Authorization holder 

Albadry Plus 

Novobiocin sodium, Procaine 

benzylpenicillin Zoetis Belgium S.A., Belgium 

Arentor DC Cefalonium Univet Ltd., Ireland 

Benestermycin 

Benethamine penicillin, Framycetin 

sulphate, Penethamate hydroiodide Boehringer Ingelheim Vetmedica GmbH, Germany 

Bovaclox DC Ampicillin, Cloxacillin Norbrook Laboratories (Ireland) Limited, Ireland 

Cefa-Safe Cephapirin benzathine Intervet International B.V., the Netherlands 

Cefimam LC Cefquinome (as cefquinome sulfate) Norbrook Laboratories (Ireland) Limited, Ireland 

Cefshot DC Cefalonium Zoetis Belgium S.A., Belgium 

Cepravin Dry Cow Cefalonium Intervet International B.V., the Netherlands 

Cepritect Cefalonium Norbrook Laboratories (Ireland) Limited, Ireland 

Cloxacillin-Benzathin  Cloxacillin benzathine Dimela Veta Latvija, Latvia 

Drycloxa-kel Cloxacillin benzathine Kela Laboratoria NV, Belgium 

Fatroximin Dry Cow Rifaximin Fatro S.p.A., Italy 

Kefamast Dry Cow 

Cefalexin monohydrate, 

Dihydrostreptomycin sulphate Bimeda Animal Health Limited, Ireland 

Multimast Dry Cow 

Procaine benzylpenicillin, Neomycin 

sulphate, Penethamate hydroiodide Bimeda Animal Health Limited, Ireland 

Nafpenzal DC 

Procaine benzylpenicillin, 

Dihydrostreptomycin sulphate, Nafcillin Intervet International B.V., the Netherlands 

Nafpenzal MC 

Benzylpenicillin, Nafcillin, 

Dihydrostreptomycin Intervet International B.V., the Netherlands 

Noroclox DC Cloxacillin Norbrook Laboratories, Ireland 

Orbenin EDC Cloxacillin benzathine Zoetis Belgium S.A., Belgium 

Rilexine DC Cefalexin Virbac S.A., France 

Seclaris DC Cefalonium Ceva Sante Animale, France 

Virbactan Cefquinome (as cefquinome sulfate) Virbac S.A., France 

 

Table 3 

The range of injector use on the farm  

 

Respondent 

Type of injectors for treatment 

during the lactation period 

Type of injectors for treatment within 

the dry period 

A 7 2 

B 4 2 

C 8 5 

D 4 2 

E 4 2 

F 10 6 

G 2 1 

Median 4 2 
 



 
Range of injectors (number of names) 

Number of antibiotics in injector 

 ■ In the Veterinary Drug Register  ■ In the respondents’ answers 
 

Figure 1. Characteristics of the range of injectors used during the lactation period as per the quantity of 

active substances  

    
Range of injectors (number of names) 

Number of antibiotics in injector 

■ In the Veterinary Drug Register  ■ In the respondents’ answers 
 

Figure 2. Characteristics of the range of injectors used during the dry period as per the quantity of active 

substances.  

Table 4 

Injector antibiotics used for treatment during the lactation and dry period 
In injectors during the 

lactation and dry period 

In injectors during the lactation  

 

In injectors during the dry period 

 

Benzylpenicillin Amoxicillin, Clavulanic acid Penethamate 

Ampicillin Cephacetrile Nafcillin 

Cloxacillin Tetracycline Cephapirin 

Cefalexin Lincomycin Framycetin 

Cefquinome Kanamycin  

Streptomycin Bacitracin  

Neomycin Pirlimycin * Cefalonium * 

Rifaximin Spiramycin *  

Novobiocin Gentamicin *   

*Unavailable in injectors specified by the respondents. 



 

6. Preparation of Antibiotics Used in Mastitis Treatment for Scanning 

 

Oxoid discs were selected for scanning as recommended by the Clinical and Laboratory Standards 

Institute (CLSI) for the assessment of antibiotic resistance and based on antibiotics most frequently used 

for the mastitis treatment on Latvian farms: amoxicillin, amoxicillin + clavulanic acid, ampicillin, 

cephalexin, cefotaxime , ceftiofur, enrofloxacin, erythromycin, neomycin, novobiocin, tetracycline, 

penicillin, trimethoprim + sulfamethoxazole. 

 

7. Analysis of Milk Monitoring Data on the Farm, Identification and Selection of at Least 30 

Suitable Cows (as per Lactation and the Somatic Cell Count (SSC) in Milk) 

 

To obtain data during the study about the background of subclinical mastitis pathogens and the 

prevalence of such infectious disease pathogens on dairy farms, cows with a higher somatic cell count (a 

pattern of subclinical mastitis) were selected in Agro-Kaķenieki at the beginning of 2020.  

The study was arranged on a large dairy farm with 960 dairy cows.  

The cow milking was carried out using a merry-go-round milking machine. 

A group of 30 cows was formed and tested as per the following inclusion and exclusion criteria: 

 

1. The study group included only cows with the 2
nd

, 3
rd

 and 4
th

 lactation; 

2. The study did not include cows in the last lactation month; 

3. The study did not include cows which were being treated for mastitis or other diseases. 

 

One of the main selection criteria for cows was the somatic cell count (SCC) based on the milk 

monitoring data on the farm. Thus, the following three groups were formed: 

 

1. Ten animals were selected from cows without suspected subclinical mastitis, i.e., the somatic cell 

count did not exceed 200 000 cells/ml (group 1); 

2. Ten animals were selected from cows with possible subclinical mastitis, since the somatic cell count 

in milk ranged from 250 000 to 400 000 cells/ml (group 2); 

3. Ten animals were selected from cows with higher likelihood of subclinical mastitis, their somatic cell 

count exceeded 400 000 cells/ml (group 3). 
 

 

Animal number Name Lactation Breed Date of birth MILK FATS SCC Group1_2_3 

LV012359516253 JURTA  2 HM 20.10.2016 59.4 2.94 7 1 

LV012359516306 SLOKA  2 HM 13.11.2016 41.2 2.56 79 1 

NL840316817  CORRIE 89  3 HS 30.12.2015 54.9 4.07 86 1 

LV012359515936 LAIMA  3 HM 10.04.2016 36.5 4.24 87 1 

LV012359515711 VATE  3 HM 30.11.2015 58.2 3.4 101 1 

LV012359515825 TURAIDA  3 HM 28.01.2016 53.8 3.44 105 1 

LV012810513727 RUBĪNA  2 HM 25.12.2015 32 5.63 151 1 

LV012359515141 VIRZA  3 XP 12.01.2015 35.4 4.59 162 1 

LV060247010220 DŪDA  3 HM 25.06.2015 44.4 3.37 196 1 

NL644138053  TERESA 72  3 HM 06.10.2015 35.2 4.25 197 1 

LV012359515284 LAIVA  3 HM 11.04.2015 44.8 3.15 200 2 

LV012359515148 SIETLA  4 HM 13.01.2015 42.2 3.35 254 2 

LV012359515676 AINAVA  3 XP 11.11.2015 44.3 3.83 255 2 

NL866756743  JOHANNA 347 3 HM 23.07.2015 53.6 3.98 259 2 

LV012810513739 SNIGA  3 HM 01.01.2016 43.8 3.24 294 2 

LV012359516263 TILDE  2 HM 29.10.2016 63.5 2.84 301 2 

NL877083063  MIRANDA 375  4 HS 14.06.2015 48.1 2.88 326 2 

LV012359516508 TUNDRA  2 HM 07.03.2017 24.4 4.83 335 2 

LV044650315738 PŪCE  2 HS 09.08.2017 40.1 4.57 349 2 

LV012359515122 CIEDRA  4 HM 28.12.2014 28.5 4.68 351 2 

LV012359516495 ROGA  2 HM 28.02.2017 50.3 3.65 1461 3 

LV012359515885 MINTAVA  3 HM 10.03.2016 45.2 4.3 2022 3 

LV012359516577 EIKALIPTA  2 HM 21.04.2017 33.3 5.88 2289 3 

LV006110411110 AMATA  4 HS 16.04.2014 44 3.8 2910 3 

NL657461171  -  4 HM 06.05.2015 47.6 3.19 3405 3 

LV044650315703 LAIME  2 HM 06.12.2016 48.9 3.03 887 3 



LV012359514717 GLORIJA  4 HM 09.03.2014 26.7 4.49 931 3 

NL671028541  H EKE 747  2 HM 06.09.2015 28.3 4.02 1727 3 

LV012359516018 DOME  2 HM 29.05.2016 31 4 2525 3 

LV012359515997 DALASA  2 HM 17.05.2016 36.5 4.16 2839 3 

 

 

8. Scanning of Groups of Selected Cows (with and without Higher SSC) Using the COWOW 

System, Milk Sampling from Each Quarter of the Udder of at Least 30 Selected Cows on Site, on 

the Farm of SIA Agro-Kaķenieki 

 

Milk samples were aseptically obtained under the methods described by the authors (Bradley, 2012). 

Thus, 120 milk samples were tested in total at the beginning of 2020 on the dairy farm which were 

taken from all the udder quarters of 30 dairy cows (10 healthy cows (animals from group 1) and 20 cows 

with suspected subclinical mastitis (animals from group 2 and 3)).  

 

9. Microbiological Testing of Milk Samples from All Quarters of the Udder at the Laboratory 

(bacteriology (the isolation and identification of pathogens), Antibiotic Resistance (the determination of 

resistance to isolated mastitis pathogens to at least 6 groups of antibiotics), California Mastitis Test 

(CMT) of the Said Milk Samples) 

 

Methodology  

Each milk sample taken into a transport tube was first aseptically applied at the Scientific 

Biotechnology Laboratory (LLU BZL) of the Department of Molecular Biology and Microbiology 

(DMBM) to the following culture media for the further bacteriological examination: Blood agar, Baird 

Parker agar, Violet Red Bile Glucose agar, MacConkey agar, Tryptone Bile X-glucuronide medium 

(Oxoid, Great Britain), i.e. the applied culture in Petri dishes (ø 90 mm) was evenly spread over the entire 

surface of the nutrient medium without touching the dish walls. The prepared dishes were further placed 

into an incubation thermostat at a temperature of 37 ± 10°C for 24-48 ± 2 hours. 

After the incubation period the bacterial culture growth was assessed. In case of a mixed colony the 

resulting bacterial cultures were again transferred to the above media (gram-positive cocci were also 

plated on bile esculin agar) and re-incubated at a temperature of 37 ± 10°C within 24-48 ± 2 hours. 

If less than three microorganism species were isolated in plating on blood agar dishes, we identified 

all bacterial isolates but if more than three microorganism species were found in the dishes, we assessed 

whether any of them fall within the following basic mastitis agents: Staphylococcus aureus, 

Streptococcus agalactiae, Streptococcus dysgalactiae, Streptococcus uberis, Escherichia coli, Klebsiella 

spp. and Trueperella pyogenes. If any of the listed pathogenic species were identified, a sample was 

considered as positive for the foregoing basic opportunistic pathogens and other cultures of 

microorganisms were registered as the main flora. If three or more colonies of different microorganisms 

were isolated from a sample and none of them fell within the said species of mastitis agent, such a sample 

was considered contaminated under the recommendations of the authors (Hawkins & Cooper, 2014). 

To further identify pure cultures of obtained bacteria, there were used a smear and Gram stain, an 

oxidase test, a catalase test, an indole test and a coagulase test for staphylococci. 

 

The obtained bacterial isolates were identified to the species level using identification equipment 

MALDI-TOF MS and VITEK 2 (bioMérieux, France). 

 

Selected milk samples were tested using the CMT (California Mastitis Test) in order to ascertain 

which of mammary glands had a higher SCC.  

1 ml of milk and 1.5 ml of CMT (PL) reagent were added to a test dish for DeLaval mastitis test and 

having gently rotated the dish the obtained findings were recorded after 15 seconds. 

The result was assessed as negative in case of no change in consistency observed or as a response of 

the 1
st
 , 2

nd
  or 3

rd
 degree depending on the clotting intensity. Degree 1 means a possible increase in the 

SCC and degrees 2 and 3 state a cleat increase in the SCC. 

 



The antibiotic resistance of isolated potential mastitis pathogens was tested using the Kirby-Bauer 

disk diffusion method and the findings were assessed under the CLSI standard (CLSI, 2010) and the 

antibiotic disc manufacturer's recommendations. 

The bacterial isolates were sensitive to the following antibiotics: amoxicillin (AML; 25 µg), 

ampicillin (AMP; 10 µg), cefotaxime (CTX; 30 µg), oxytetracycline (OT; 30 µg), penicillin G (P; 10 µg); 

trimethoprim sulfa ((Co-trimoxazole) (SXT; 25 µg)). To identify the sensitivity in vitro, Oxoid ™ 

antibiotic discs (Thermo Scientific) were used. 

 

10. Summary, Analysis, Comparing, Interpreting of Data Obtained Using the Both Methods 

 

The results of bacteriological testing of cows with different SCC levels show (Tables 1, 2 and 3) 

that in ~ 90% of cases the prevailing milk microflora contains coagulase-negative staphylococci (CNS) 

and only in some cases it contains such mastitis pathogens as Streptococcus uberis, Streptococcus 

dysgalactiae. 

 

The statistical data processing revealed the following relationship: 

1. The linear regression model analyzes how the somatic cell count (SCC) is affected by such two factors 

as: “subclinical mastitis” and “a day of lactation”. The findings of the study support the hypothesis that 

"subclinical mastitis" is the determinant factor in increasing the SCC level (P=0.054).  

2. When assessing the subclinical mastitis effect on the somatic cell count the linear regression model 

makes the correction associated with the number of lactation days. It shall be noted that immune 

defense mechanisms in the udder of a cow may often depend on the functioning of other body systems 

(digestive system, blood circulation, genitourinary system) as well as various environmental factors, 

therefore the model wherein the values obtained from a single diagnosis are estimated does not explain 

more than 21% of the total SCC data scattering. It shall further be reasonable to carry out the 

reexamination of the same animals in dynamics, to monitor the udder health status. 

3. Having compared two cows with the same number of lactation days, we found that the somatic cell 

count in a cow with subclinical mastitis as predicted shall be about 3 times higher than in a cow 

without subclinical mastitis (2
1.424

=2.7≈3).  

 

 
 

                                                                                 

          _cons      3.46475   .6975108     4.97   0.000     2.030996    4.898504

lkt_dn_100cntsq    -.3601766   .3553176    -1.01   0.320    -1.090542    .3701891

     lkt_dn_100     .6722838   .3668463     1.83   0.078    -.0817797    1.426347

       1.dg_lab     1.423756   .7039929     2.02   0.054    -.0233218    2.870834

                                                                                 

         k_lscs        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                                 

       Total    111.659563    29  3.85032977           Root MSE      =  1.8383

                                                       Adj R-squared =  0.1223

    Residual    87.8626671    26  3.37933335           R-squared     =  0.2131

       Model    23.7968963     3  7.93229875           Prob > F      =  0.0959

                                                       F(  3,    26) =    2.35

      Source         SS       df       MS              Number of obs =      30

. regress k_lscs i.dg_lab lkt_dn_100 lkt_dn_100cntsq if dtms==6



 
Dynamics of somatic cell number during lactation 

 

Somatic cell number, 

thous. cells/ml 

Number of lactation days 

○   Without mastitis          ● With mastitis 

 

 

Group Somatic cell  

level 

Sensor diagnosis 

Common coincidence 

Number of 

errors 

 (+) cases 

Number of errors 

 (-) cases 

1 

(n=11) 

up to 200 thousand 

cells/ml 1 of 11 (9%) 8 2 

2 

(n=9) 

From 250 thousand 

to 400 thousand  

cells//ml 
6 of 9 (67%) 1 2 

3 

(n=10) 

over 400 thousand 

cells/ml 9 of 10 (90%) 1 0 

TOTAL ... 16 of 30 (53%) 10 4 

 

  



The antibiotic resistance of bacteria isolated from milk was assessed. The results are given in Tables 

4, 5 and 6. 

 

The results of the on-the-farm study "The Experimental Development of the COWOW System" 

enable us to draw the following conclusions: 

 

1. There is a wide variety of injectors available for the treatment of bovine mastitis during the lactation 

and dry period. The range of injectors used on dairy farms varies and depends not only on the mastitis 

prevalence but also on the antimicrobial resistance of pathogens and fluctuations in the pharmaceutical 

market. The injectors named by respondents include 19 different antibiotics and four of them are 

available to treat cows only during the dry period. 

 

2. The linear regression model confirms that the 79% factor "Increase in the somatic cell count" 

coincides with the "subclinical mastitis" factor (R-squared = 0.2131) but herewith the "lactation day" 

factor should also be assessed. 

 

3. The results of the COWOW sensory diagnostics used in testing are currently most accurately (the 90% 

coincidence with the laboratory study results) confirmed for animals of group 3 (that is, cows with the 

SCC of over 400 thousand cells/ml) but not for diagnosing healthy cows (the 9% coincidence). In view of 

the fact that the immune defense mechanisms in the udder of a cow can often be affected, it is important 

to further continue the study of the animals involved therein within a longer period and in dynamics, for 

example, at least three times at an interval of at least one week. 

 



Table 1 

 

10 cows were selected for diagnosing mastitis from cows with the SCC of less than 200 thousand cells/ml (without suspected mastitis)  

Animal number 

 

Name 

 

Lactation 

 

SCC 

 

Group 

1_2_3 

CMT 

 

Bacteriology 

 

CMT 

 

Bacteriology 

 

CMT 

 

Bacteriology 

 CMT 

 

Bacteriology 

 

Lab. 

diagnosis: 

healthy1, 

sick 2 

Sensory 

diagnosis: 

healthy1, 

sick 2 

LV012359516253 JURTA 2 7 1 0 no colony 0 

no colony 
0 

Bacillus 
licheniformis 0 

no colony 
1 2 

LV012359516306 SLOKA 2 79 1 0 

no colony 
0 

no colony 
0 no colony 0 

no colony 
1 1 

NL840316817  CORRIE 89 3 86 1 0 

no colony 
0 

no colony 
0 

Staphylococcus 
chromogenes 0 

no colony 
1 2 

LV012359515936 LAIMA 3 87 1 0 

no colony 
0 

no colony 
0 

no colony 
0 

Corynebacterim 
bovis 1 2 

LV012359515711 VATE 3 101 1 0 

no colony 
0 

Corynebacterium 
amycolatum 2 

no colony 
1 

Corynebacterim 
bovis 1 2 

LV012359515825 TURAIDA 3 105 1 0 

no colony 
0 

no colony 
0 

no colony 
0 no colony 1 2 

LV012810513727 RUBĪNA 2 151 1 1 
Enterococcus 

faecalis 1 

no colony 
0 

no colony 
2 

Staphylococcus 
chromogenes 2 1 

LV012359515141 VIRZA 3 162 1 1 

no colony 
3 

no colony 
1 

no colony 
0 

Staphylococcus 
haemolyticus 1 2 

LV060247010220 DŪDA 3 196 1 1 

no colony 
0 

Enterococcus 
faecium 0 

no colony 
0 no colony 1 2 

NL644138053  TERESA 72 3 197 1 0 

no colony 
0 no colony 0 

no colony 
1 

Staphylococcus 
haemolyticus 2 1 

LV012359515284 LAIVA 3 200 1 0 

no colony 
0 

Corynebacterium 
amycolatum 1 

no colony 
1 

no colony 
 1 2 

 

 

 

 

 

 

 

  



Table 2 

 

10 cows were selected for diagnosing mastitis from cows with the SCC varying from 250 thousand to 400 thousand cells/ml 

 

Animal number 

 

Name 

 

Lactatio

n 

 

SC

C 

 

Grou

p 

1_2_3 

CMT 

 

Bacteriology 

 

CM

T 

 

Bacteriology 

 

CM

T 

 

Bacteriology 

 

CM

T 

 

Bacteriology 

 

Lab. 

diagnosis

: 

healthy1, 

sick 2 

Sensory 
diagnosis

: 

healthy1 

sick 2 

LV01235951514
8 

SIETLA 4 254 2 3 no colony 0 no colony 0 
no colony 

2 
Staphylococcu

s 
chromogenes 

2 2 

LV01235951567
6 

AINAVA 3 255 2 0 no colony 3 
Corynebacteri

m bovis 
1 

no colony 
2 

no colony 
2 2 

NL866756743 
JOHANNA 

347 
3 259 2 2 

Corynebacteri
m bovis 

0 no colony 1 
no colony 

0 
no colony 

2 2 

LV01281051373
9 

SNIGA 3 294 2 0 
Staphylococcus 
haemolyticus 

3 
Streptococcus 

uberis 
0 

no colony 
0 

no colony 
2 2 

LV01235951626
3 

TILDE 2 301 2 2 
Corynebacteri

m bovis 
0 no colony 0 

Corynebacteriu
m amycolatum 

0 
no colony 

2 1 

NL877083063 
MIRANDA 

375 
4 326 2 0 no colony 0 

Pseudomonas 
oryzihabitans 

2 
Enterococcus 

faecium 
0 

no colony 
2 2 

LV01235951650
8 

TUNDRA 2 335 2 1 
Staphylococcus 
chromogenes 

0 no colony 2 

Staphylococcus 
aureus; 

Staphylococcus 
hyicus 

1 

no colony 

2 2 

LV04465031573
8 

PŪCE 2 349 2 
3 

plus 
Streptococcus 

uberis 
1 no colony 0 

no colony 
0 

no colony 
2 1 

LV01235951512
2 

CIEDRA 4 351 2 3 no colony X X 0 
no colony 

1 
no colony 

1 2 

 

 

 

 

 

 

 

 

 

 

 

  



Table 3 

 

10 cows were selected for diagnosing mastitis from cows with the SCC of over 400 thousand cells/ml 

 

 

Animal number 

 

Name 

 

Lactatio

n 

 

SCC 

 

Grou

p 

1_2_3 

CMT 

 

Bacteriology 

 

CMT 

 

Bacteriology 

 

CMT 

 

Bacteriology 

 CMT 

 

Bacteriology 

 

Lab. 

diagnosis

: 

healthy1, 

sick 2 

Sensory 
diagnosis

: 

healthy1 

sick 2 

LV01235951649
5 ROGA 2 

146
1 3 0 no colony 3 

Streptococcu
s uberis 0 

no colony 
0 

no colony 
2 2 

LV01235951588
5 MINTAVA 3 

202
2 3 0 

Staphylococcu
s chromogenes 3 

Streptococcu
s uberis 

3 
plus 

no colony 
0 

no colony 
2 2 

LV01235951657
7 

EIKALIPT
A 2 

228
9 3 

3 
plus 

Bacillus 
licheniformis 

3 
plus 

Streptococcu
s mitis 1 

Streptococcus 
mitis 0 

no colony 
2 2 

LV00611041111
0 AMATA 4 

291
0 3 0 

Staphylococcu
s chromogenes 0 

no colony 
3 

Streptococcus 
uberis 3 

no colony 
2 2 

NL657461171  - 4 
340

5 3 0 

no colony 
0 

no colony 
0 

no colony 
0 

no colony 
1 1 

LV04465031570
3 LAIME 2 887 3 0 

no colony 
0 

no colony 
0 

no colony 3 
plus 

Enterococcus 
faecium 2 2 

LV01235951471
7 GLORIJA 4 931 3 1 

no colony 
3 

Enterococcus 
faecium 2 

Staphylococcu
s xylosus 1 

Corynebacteri
m bovis 2 2 

NL671028541  
H EKE 
747 2 

172
7 3 1 

no colony 
1 

Enterococcus 
faecium 3 

no colony 
1 

no colony 
2 2 

LV01235951601
8 DOME 2 

252
5 3 0 

no colony 
0 

no colony 
0 

no colony 
0 

no colony 
1 1 

LV01235951599
7 DALASA 2 

283
9 3 0 

no colony 
0 

no colony 
0 

no colony 
1 

no colony 
1 2 

 

 

 

 

 

 

 

 

 

 

 

  



Table 4 

 

Antibiotic resistance of bacteria isolated from milk in cows with the SCC of less than 200 thousand cells/ml 

 

Animal number Name bacteriology AML AMP CTX OT P SXT 

Lab. 
diagnosis 
healthy 1

, sick 2 

Sensory 
diagnosi

s 

LV01235951625
3 JURTA Bacillus licheniformis resistant resistant resistant resistant resistant sensitive 1 2 
LV01235951630
6 SLOKA no colony       1 1 

NL840316817  
CORRIE 
89 

Staphylococcus 
chromogenes sensitive sensitive sensitive sensitive sensitive sensitive 1 2 

LV01235951593
6 LAIMA Corynebacterim bovis       1 2 
LV01235951571
1 VATE  

Corynebacterium 
amycolatum sensitive sensitive sensitive resistant sensitive resistant 1 2 

LV01235951582
5 TURAIDA no colony       1 2 

LV01281051372
7 

RUBĪNA 
Enterococcus faecalis sensitive sensitive resistant sensitive resistant sensitive 2 1 

Staphylococcus 
chromogenes sensitive sensitive sensitive sensitive sensitive sensitive 2 1 

LV01235951514
1 VIRZA 

Staphylococcus 
haemolyticus 

moderately 
sensitive resistant 

moderately 
sensitive resistant resistant  sensitive 1 2 

LV06024701022
0 DŪDA Enterococcus faecium sensitive sensitive resistant sensitive resistant sensitive 1 2 

NL644138053  
TERESA 
72 

Staphylococcus 
haemolyticus sensitive  sensitive sensitive sensitive sensitive sensitive 2 1 

LV01235951528
4 LAIVA 

Corynebacterium 
amycolatum       1 2 

 

 

 

 

 

 

 

 

  



Table 5 

 

Antibiotic resistance of bacteria isolated from milk in cows with the SCC from 200 thousand to 400 thousand cells/ml 

Animal number Name bacteriology AML AMP CTX OT P SXT 

Lab. 
diagnosis 
healthy 1, 

sick 2 

Sensory 
diagnosis 

LV0123595151
48 

SIETLA 
Staphylococcus 
chromogenes 

sensitive  sensitive sensitive  sensitive  sensitive  sensitive  2 2 

LV0123595156
76 

AINAVA Corynebacterim bovis       2 2 

NL866756743 
JOHANNA 

347 
Corynebacterim bovis sensitive sensitive sensitive  sensitive sensitive sensitive 2 2 

LV0128105137
39 

SNIGA 

Staphylococcus 
haemolyticus 

sensitive resistant sensitive sensitive resistant sensitive 
2 2 

Streptococcus uberis sensitive sensitive sensitive resistant sensitive sensitive 
LV0123595162

63 
TILDE 

Corynebacterium 
amycolatum 

sensitive resistant sensitive sensitive sensitive resistant 2 1 

NL877083063 
MIRANDA 

375 
Enterococcus faecium sensitive sensitive resistant resistant resistant resistant а 2 2 

LV0123595165
08 

TUNDRA 

Staphylococcus 
chromogenes 

sensitive sensitive  sensitive sensitive sensitive sensitive 
2 2 

Staphylococcus aureus sensitive resistant 
moderately 

sensitive 
sensitive resistant sensitive 

LV0446503157
38 

PŪCE Streptococcus uberis sensitive 
moderately 

sensitive 
moderately 

sensitive 
resistant 

moderately 
sensitive 

sensitive 2 1 

LV0123595151
22 

CIEDRA no colony       1 2 

 

 

 

 

 

 

 

 

 

  



Table 6 

 

Antibiotic resistance of bacteria isolated from milk in cows with the SCC of over 400 thousand cells/ml  

 

Animal number Name bacteriology AML AMP CTX OT P SXT 
Lab. diagnosis 

healthy 1, sick 2 
Sensory 

diagnosis 

LV012359516495 ROGA Streptococcus uberis sensitive 
moderately 

sensitive 
sensitive resistant 

moderately 
sensitive 

sensitive  2 2 

LV012359515885 MINTAVA 

Staphylococcus 
chromogenes 

sensitive 
sensitive sensitive sensitive sensitive sensitive 

2 2 
Streptococcus uberis 

sensitive 
sensitive 

moderately 
sensitive 

resistant 
moderately 

sensitive 
sensitive 

LV012359516577 EIKALIPTA Streptococcus mitis sensitive sensitive sensitive sensitive sensitive resistant 2 2 

LV006110411110 AMATA 
Staphylococcus 
chromogenes 

sensitive sensitive sensitive sensitive sensitive sensitive  
2 2 

Streptococcus uberis sensitive sensitive sensitive resistant  sensitive sensitive 
NL657461171  - no colony       1 1 

LV044650315703 LAIME Enterococcus faecium sensitive sensitive resistant sensitive resistant sensitive 2 2 
LV012359514717 GLORIJA Enterococcus faecium sensitive sensitive resistant sensitive resistant sensitive 2 2 
NL671028541  H EKE 747 Enterococcus faecium sensitive sensitive resistant sensitive sensitive sensitive 2 2 
LV012359516018 DOME no colony       1 1 
LV012359515997 DALASA no colony       1 2 
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