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Summary 

  
The existence possibility of a correlation between microbial pathogen agent of the 

cattle mastitis and the milk cytogram starts from de supposition that some etiological agents 
can induce numerical increases of a different somatic milk cells types. This supposition is 
based on the fact that each bacterial species or genus presents self pathogenic elements 
and action mechanisms. So, if the different pathogenic agents act through different 
aggressive pathways then the defense mechanisms of the organism must be also different. 
The aim of this study was to demonstrate if there is a correlation between Streptococcus 
spp. as agents of cattle mastitis and milk cytogram.  
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Mastitis occurs when the udder becomes inflammed because leukocytes 
are released into the mammary gland in response to invasion of the teat canal, 
usually by bacteria. These bacteria multiply and produce toxins that cause injury to 
milk secreting tissue and various ducts throughout the mammary gland. Elevated 
leukocytes, or somatic cells, cause a reduction in milk production and alter milk 
composition. These changes in turn adversely affect quality and quantity of dairy 
products (4). 

Streptococcus agalactiae is a gram positive bacterium which inhabits ducts 
and cisterns of the gland. It causes an inflammation which blocks the ducts, leading 
to decreased milk production, increased somatic cell count, and eventually to 
involution. It has few enzymes/toxins and is very sensitive to antibiotic treatment. 
Streptococcus agalactiae infection is associated with contagious mastitis (1, 3).  

Because infections from contagious pathogens (S. aureus, Str. agalactiae) 
tend to be of long duration, new infections in the herd may lead to increased 
prevalence of infection and are reflected in elevated somatic cells count (SCC) for 
bulk tank. Well-managed herds that have controlled mastitis due to contagious 
pathogens and have higher average milk production can experience problems with 
increased cases of clinical mastitis caused by environmental pathogens, yet 
maintain herd average SCC below 300,000. Intramammary infections by 
environmental pathogens tend to be shorter than those caused by contagious 
pathogens. The period of elevated SCC for these cows would be correspondingly 
shorter as well. The shorter duration of mastitis caused by environmental 
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pathogens makes the diagnosis of the bacterial cause of mastitis difficult in herds 
with low SCC (2, 3).  

Every somatic cells type asserted in percentage depends on the lactation 
stage, udder health and activity of the alveolar epithelium.  

It is run current the fact that of milk somatic cells are present both in normal 
and abnormal milk, but not in the same percentage.  

 
Materials and methods 

 
To establish the existence of a correlation between Staphylococcus aureus 

as agent of cattle mastitis and milk cytogram we analyzed 84 milk assays proceed 
from cows with monomicrobial infections and 25 milk assays proceed from cows 
without intramammary infections. Those assays were tested for bacteriological 
exam using Api System and for cytological exam using Leishmann stain method. 

The milk cytogram of the examined assays was statistically interpreted by 
using the software program called EZANOVA.     

 
Results and discussions 

 
From all 84 studied mastitic milk with monomicrobial infection assays, 39 

were provided from cows with streptococcal mastitis. Regarding the milk secretion 
aspect, the studied assays were classified in three types: I – 9 assays with normal 
milk aspect, II – 16 milk assays which present organoleptic modifications and III – 
14 assays with purulent secretion.  

From the bacteriological point of view, the Streptococcus genus bacteria 
formed small, punctiform, semitransparent and  colorless colonies on horse sterile 
serum or blood or agar plates (Fig. 1).  

The bacterioscopic exam of the Gram stained smears made from agar 
isolated colonies or from abnormal milk revealed the characteristic morphology of 
the Streptococcus genus bacteria, respectively: Gram-positive cocci occurring in 
chains with different lengths (Fig. 2).  

The isolated Streptococcus genus strains were oxydase negative and 
catalase negative (Fig. 3 A, B).  

After the enzymatic activities and carbohydrates fermentation which were 
localized in API STREP microtubes, all 39 isolated bacterial strains were identified 
as:  

- 27 strains of Streptococcus agalatiae (Fig. 4); 
- 3 strains of Streptococcus dysgalactiae (Fig. 5); 
- 6 strains of Streptococcus uberis (Fig. 6); 
- 3 strains of Streptococcus pyogenes (Fig. 7). 
Interestingly, in smears made from abnormal milk and colonies was 

observed the fact that Streptococcus agalactiae formed very log chains in 
comparison with other isolated streptococci, which formed shorter chains (Fig. 2).  
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Fig. 4. API 20 STREP: Streptococcus agalactiae 

A B 

Fig.1. Streptococcus spp. colonies  
 

Fig. 2. Bacterioscopic aspect of 
Streptococcus spp. in abnormal milk 

smear, Gram stain, 1650X 

Fig. 3 A: Preliminary test for 
Streptococcus spp. identification: 

Oxydase test: negative result 
 

Fig. 3 B. Preliminary test for 
Streptococcus spp. identification. 

Catalase Test: negative result 
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Fig. 5. API 20 STREP: Streptococcus dysgalactiae 
 

 

Fig. 6. API 20 STREP: Streptococcus uberis 
 

 

Fig. 7. API 20 STREP: Streptococcus pyogenes 
 
Also, another interesting aspect was noticed, respectively that in all acute 

forms of streptococcal mastitis produced by Streptococcus dysgalactiae the milk 
secretion was aqueous, almost transparent (Fig. 8). 

All statistical designs regarding the somatic cells distribution in normal and 
streptococcal mastitic milk were systematized in table 1 and diagrammatic 
represented in figure 9. 

In milk assays proceed from cattle with streptococcal mastitis (subclinical 
or clinical forms) was noticed the very significant numerical increase (p<0.001) of 
neutrophil granulocytes in comparison with their distribution in normal milk assays, 
respectively from 30.0% (±0.86) to 61.5% (± 3.85).  
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Fig. 8. The aspect of the abnormal milk in mastitis produced by Streptococcus 

dysgalactiae (1 – normal milk, 2 – abnormal milk)  
Table 1 

Milk cytogram for normal and streptococcal mastitic milk 
STAPHYLOCOCCAL MASTITIS 

SPECIFICATION MEAN 

% 

STANDARD 

DEVIATION 

ERROR% 

STANDARD 

DEVIATION 

 

 
NORMAL MILK 

Neutrophils 61.5 ± 3.85 21.77 30.0 ±0.86 

Eosinophils 1.1 ± 0.16 0.92 0 

Basophils 0 ± 0.01 0.04 0 

Macrophages 11.1 ± 0.86 4.88 22.4 ±1.04 

Lymphocytes 25.2 ±3.50 19.81 43.4 ±1.10 

Epithelial cells 1.1 ± 0.22 1.24 4.1 ±0.46 

 

 

Fig. 9. Comparison regarding the distribution of the milk cells in normal and 
streptococcal mastitic milk  
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In contrast with normal milk, in streptococcal mastitic milk smears was 
detected the presence of eosinophil granulocytes, which were represented in 
percentage of 1.1% (±0.16). Also, it was noticed the presence of basophil 
granulocytes, which were represented in mean proportion of 0% (±0.01).  

Regarding the cells population represented by lymphocytes, in case of 
streptococcal mastitis was registered a percentage and numerical decrease in 
comparison with the normal milk mean population, respectively from 43.4% to 
25.2% (±3.50). Statistically, this decrease was very significant (p<0,001).  

In streptococcal mastitis, the milk macrophages were represented in mean 
percentage of 11.1% (±0.86), the numerical decrease registered being also very 
significant (p<0,001) in comparison with the normal milk mean population, 
whereabouts were stand for 22.4% percentage. 

Milk epithelial cells proportion from streptococcal mastitis assays was very 
significant decreased (p<0,001) in comparison with normal milk epithelial cells 
mean population whereabouts were stand for 4.1%. In streptococcal mastitis 
assays the epithelial cells population was represented in mean percentage of 1.1% 
(±0.22). 

From the cytological point of view, the streptococcal mastitic milk smears 
revealed the presence of eosinophil granulocytes in both in subclinical or clinical 
forms (Fig. 10). Also, in the same cases the milk macrophages were presented in 
large sizes, with foamy cytoplasm and isolate disposal (Fig. 11).  

 

   
 
 
 
 

Conclusions 
 
After these investigations was observed the very significant numerical 

increase of neutrophil granulocytes in streptococcal mastitic milk in comparison 
with their distribution in normal milk assays. 

Fig.10. Eosinophils in streptococcal 
mastitic milk, Leishman stain X1650 

Fig.11. Cytological aspect of macrophages 
in streptococcal mastitic milk, Leishman 

stain X1000 
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In streptococcal mastitic milk smears was detected the presence of 
eosinophil and basophil granulocytes in comparison with normal milk.  

Furthermore, in case of streptococcal mastitis, the cells population 
represented by lymphocytes, macrophages and epithelial cells was registered a 
percentage and numerical decrease in comparison with the normal milk mean 
population, which statistically was considered very significant. 

These statistical and cytological findings may present a useful diagnostic 
tool for cattle mastitis.  
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