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Introduction

Mastitis is an infection of the mammary gland, usually 
caused by bacteria. It is characterized by pathological changes 
in the glandular tissue of the mammary gland and physical, 
chemical and bacteriological changes in the milk (Sharma 
et al., 2007). Mastitis is classified as clinical or subclinical 
depending on the signs presented by the animal (Kehrli and 
Shuster, 1994). Subclinical mastitis (SCM) is the most common 
form of mastitis and is the most serious form (Roy et al., 2009; 
Salvador et al., 2012). Bovine mastitis causes economic losses; 
decreased milk production, increased treatment and slaughter 
costs (Dhakal and Thapa, 2002; Singh and Bansal, 2004). 

The main indicator used for the detection of SCM is the 
somatic cell count (SCC) in milk (Sharma et al., 2011). Somatic 

cells are composed of leukocytes and mammary gland epithelial 
cells (Santos and Fonseca 2007). Cows with a SCC greater 
than 200,000 cells/ml are considered to have SCM (Lukas et 
al., 2005; Chebel, 2007). 

Clinical mastitis is characterized primarily by fever and 
inflammation of the mammary gland, a large increase in SCC 
and a decrease in milk production and quality. Gram-negative 
(G-) bacteria such as Escherichia coli mainly induce short-
term acute clinical mastitis (Shuster et al., 1991). Subclinical 
mastitis, which can persist for several months, is caused 
mainly by gram-positive (G+) bacteria such as Staphylococcus 
aureus and coagulase-negative staphylococci (Djabri et al., 
2002; Schukken et al., 2003). However, some strains of E. coli 
have been shown to induce subclinical mastitis as well (Blum 
et al., 2014). Subclinical mastitis is often a chronic disease 
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characterized by a moderate increase in SCC with no apparent 
signs of local inflammation or systemic infection (Djabri et al., 
2002; Schukken et al., 2003). 

Mastitis is the main reason for the use of antibiotics in 
cattle farming (De Briyne et al., 2014). The emergence of 
antimicrobial resistance leads to the need to reduce the use 
of antimicrobials, particularly in dairy farming. Plant-based 
products, probiotics, genetic selection and vaccination have 
been used for the treatment or prevention of mastitis (Francoz 
et al., 2017; Martin et al., 2018). 

Numerous studies suggest that probiotics have great 
potential as a tool for improving health and well-being (Sanders 
et al., 2014). Trials of probiotics for treating mastitis in dairy 
cows had a successful result (Klostermann et al., 2008; 
Crispie et al., 2008). In Algeria, however, few studies have 
been conducted on the effect of probiotics on mastitis in dairy 
cows. In this paper, we investigated the therapeutic effect of a 
symbiotic (Symbioveba®) on subclinical mastitis in dairy cows 
and its effect on the physicochemical qualities of milk.

Material and methods

Animals 
The study was carried out between February and May 

2017 in a dairy cattle farm located in the Tipaza region (north-
central Algeria). The dairy cows, total number 240, were of the 
Fleckvieh breed and in early lactation. No cows had clinical 
mastitis. Intensive type of farming was applied on the farm 
where the cows did not leave the barn.

Sampling 
In a first step we performed a diagnosis of SCM in all 

cows (n=240) using the California Mastitis test (CMT) and 
cell count. Bacteriological analyses were then applied to 
cows diagnosed with SCM (n=58). In a second step, we 
divided all these cows with SCM into 2 lots, a control lot 
containing 21 cows (n=21) and an experimental lot containing 
37 cows (n=37). Then, the symbiotic (Symbioveba®) was 
administered orally to the experimental lot once a month for 
three months at a rate of 50 ml of the symbiotic in 50 ml of 
water/cow, while the control lot was not treated. According 
the manufacturer‘s requirements it is sufficient to give the 
symbiotic once a month. 

The symbiotic used is a purely biological product composed 
of: probiotics (Lactobacillus & Saccharomycess cervicia), 
medicinal plants (Taraxacum officinalis, Zingiber officinalis), 
enzymes, plant extracts and water, obtained with the exclusive 
MESEN® Patented process.

Milk sampling and laboratory analysis
The milk samples (n=58) were taken from the cows during 

morning milking before and after each symbiotic treatment 
(three times: first month - sample 1, second month - sample 2 
and third month - sample 3), according to the aseptic procedures 
described by the National Mastitis Council (2004). The samples 

were immediately cultured or stored at 4°C for a maximum of 
24h until cultured on standard bacteriological media.

Three laboratory analyses were performed: cell count, 
bacteriological analysis, and physico-chemical analysis 
(titratable acidity, butyric and protein content of the milk).

California mastitis test (CMT) 
The CMT has been used to diagnose SCM. It was 

performed according to Quinn et al. (1999). The CMT results 
were interpreted using a score from 0 to 4 as follows: 0 - for no 
reaction, 1 - for trace, 2 - for weakly positive, 3 - for distinctly 
positive, and 4 - for strongly positive.

Somatic cell counts (SCC) 
SCC were performed on individual samples of total milk 

from all four mammary quarters and on a Tank sample. These 
measurements were carried out using a Fossomatic® which 
stains cells with a fluorescent dye and then counts the number 
of fluorescing particles (Gonzalo et al., 2003). 

Bacteriological control
Bacteriological diagnosis was carried out on all cows 

diagnosed with SCM (n=58) by the CMT, then after each 
administration of the symbiotic for the experimental lot and at 
the same time for the control lot. The bacteriological analyses 
were carried out according to the classical methods for isolating 
the most frequent bacteria in cow’s milk (Ferney et al., 1966; 
Quinn et al., 1994).

Inoculation: Before sowing, a volume of 3 ml of each cow 
milk sample was taken sterile and introduced into a sterile tube 
containing Fontainebleau sand, which was itself sterile. This 
was vortexed for 5 s. This operation aims to break up the fat 
globules in the milk and thus release any trapped bacteria. 
The milk samples are inoculated at the rate of one drop of 
milk per Petri dish on Baird Parker agar for Staphylococcus 
aureus and TBX agar for Escherichia coli and Hektoen agar 
for Enterobacteriaceae. Incubation lasts 24-48 hours at 37°C. 
Colonies considered pathogenic are transplanted on nutrient 
agar to obtain a pure culture.

Identification of bacteria: Biochemical galleries API (Bio-
Mérieux) have been used to identify staphylococci (Api Staph) 
and Enterobacteriaceae (Api 20E). Each type of colony isolated 
in pure culture is identified according to the usual bacteriological 
techniques.

Staphylococci: Identification of staphylococci was carried 
out first by the appearance of colonies on Baird Parker agar, 
by catalase and by coagulase test. The detection of related 
coagulase was performed using a rapid test (slide-test) in which 
the positive test is obtained when the bacteria agglutinate on 
a glass slide when mixed with plasma. Isolations suspected 
to be Staphylococcus aureus but which do not have related 
coagulase character may be tested for their production of free 
coagulase.

This test consists of inoculating in a tube 0.5 ml of plasma 
and 0.5 ml of Staphylococcus bouillon culture and incubating it 
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at 37°C. The production of enzymes results in a clot one to four 
hours after inoculation. Coagulase positive staphylococci were 
identified as S. aureus by transfer to DNA agar and then to the 
Api Staph gallery.

Coagulase-negative staphylococci were also identified 
using the Api Staph gallery.

The API®Staph BioMerieux® gallery is a standardised tool 
for the identification of Staphylococcus species through twenty 
biochemical tests. Near the benzene beak, the base of the API 
gallery is first moistened. Bacterial colonies are taken from 
the Petri dish and mixed with the Staph medium solution. The 
suspension is homogenized by vortexing. The microtubules 
of the gallery are filled with this suspension using a Pasteur 
pipette. For the ADH and URE tests, anaerobiosis is obtained 
by adding paraffin oil. The gallery is incubated at 37°C for 18 
to 24 hours. Identification is done by converting the results 
obtained into a code that is entered into a numerical index (API 
web® Staph) (Murray et al., 2003).

Enterobacteriaceae: The search for Enterobacteriaceae 
was carried out using TBX agar colonies for Escherichia Coli. 
Enterobacteriaceae identification was performed by Gram 
staining, by the absence of oxidase. The identification of 
the different species was then carried out by examining the 
biochemical characters using the Api 20 E gallery.

Physico-chemical control: After each administration of the 
symbiotic we performed a control of certain physico-chemical 
parameters of the milk of each cow sample (n=58): titratable 
acidity - Dornic degrees (°D), protein and butyric rates - %. 
The titratable acidity of the milk was measured by the method 
of sodium hydroxide in the presence of phenolphthalein as an 
indicator. The Gerber method was applied for the butyric content 
(TB) and the Kjeldahl method for the protein content (TP).

Statistical analysis 
For statistical analysis the statistical program R i386 3.0.2 

for Windows GUI front-end, ANOVA, Chi square and multiple 
range tests were used. The threshold value of different tests 
was p<0.05.

Results

Cell count 
The results of the cell counts for the three samples taken 

during the test period of the two lots (control, n=21 and 
experimental, n=37) are shown in Figure 1. The results show 
a similar tendency to reduce the number of somatic cells in 
the milk from the first to the third sample – 1.42 times in the 
control lot and much more - 3.47 times in the experimental 
lot. At the same time, the number of somatic cells in the milk 
of treated cows is significantly less than in the milk of control 
cows (p<0.0001). It is noteworthy that after each application of 
a symbiotic, the number of somatic cells decreases to a greater 
extent - in the milk of the first sample 1.19 times, in the second 
sample - 2.33 times and in the third sample - 2.92 times. The 
observed dependencies show that the number of somatic 

cells in the milk is influenced by both symbiotic treatment and 
possibly other factors.

Figure 1. Average values of the somatic cell counts (No of 
cells/ml) in the milk of the cows from the two lots 

Bacteriological analysis 
Prevalence of different species of bacteria prior to symbiotic 

administration
A number of 58/240 (24.16%) cows were found to have 

subclinical mastitis by the CMT. Bacteriological analysis 
revealed that 34% of samples from SCM contained a 
single bacterial species. Staphylococci were isolated from 
51/58 (87.93%) of the mastitis cows, of which 21 were S. 
aureus strains (36.20%) and 30 were coagulase-negative 
Staphylococcus strains (51.72%). Enterobacteriaceae were 
isolated from 36/58 (62.07%) of the mastitis cows, of which 21 
(36.20%) were E. coli strain and 15 (25.86%) were other strains 
of Enterobacteriaceae.

Prevalences of S. aureus and E. coli isolated after symbiotic 
administration

The prevalences of the different bacterial species after 
administration of the symbiotic to the two lots are shown in 
Figure 2. The prevalence of S. aureus and E. coli decreased 
significantly in the experimental lot compared to the control lot 
(p<0.001). 

Figure 2. Prevalence of S. aureus and E. coli in the control (A) 
and experimental (B) lots during the three samples taken after 
each symbiotic administration

Physicochemical analysis of milk
The average monthly values of titratable acidity in the milk 

of the cows in the control lot were higher when compared to 
the experimental lot (p<0.001) (Table 1, Figure 3). In the first 
month the mean values obtained were 20.35°D and 21.40°D 
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for the experimental and control lot, in the second month 
16.75°D and 19.80°D, and in the third month 17.85°D and 
18.30°D, respectively. Titratable acidity decreased significantly 

in the first month in all cows treated with the symbiotic when 
compared to the control lot (p<0.001). This trend continues in 
the remaining two months.

Table 1. Average monthly values of titratable acidity, butyric and protein rates in the milk of the cows of the treated and control lot

Sample
Treated lot, n=37 Control lot, n=21

Titratable acidity, oD Butyric rate, % Protein rate, % Titratable acidity, oD Butyric rate, % Protein rate, %
Sample 1 20.35±1.03 2.93±0.76 3.17±0.81 21.4±1.08 3.37±0.52 3.18±0.71
Sample 2 16.75±0.85 2.63±0.72 2.84±0.63 19.8±0.91 3.35±0.63 2.77±0.89
Sample 3 17.85±0.92 2.22±0.67 2.89±0.87 18.3±1.02 2.64±0.47 2.88±0.83

Figure 3. Evolution of the values of the different physicochemical 
parameters of the milk of the control and treated lots (titratable 
acidity, °D; butyric and protein rates, %).

Butyric rate in the milk produced by the cows of both lots 
decreased constantly and to similar extent during the study 
period – 1.31 times in the experimental lot and 1.28 times in 
the control lot. Butyric rate of the milk from symbiotic treated 
cows were lower – from 1.15 times in the first sample to 1.27 
times in the second sample compared to the control group, but 
the differences were not statistically significant.

The protein rate decreased significantly (p<0.01) in 
both lots during the first two samples (from 3.17% to 2.89% 
and from 3.18% to 2.77% for the experimental and control 
lots, respectively). However, no significant differences were 
observed in the butyric and protein rates between the two lots 
throughout the study period.

Discussion

In this study, we tested the efficacy of a symbiotic on 
subclinical bovine mastitis and studied its effect on the 
physicochemical composition of milk. It was found that 58/240 
(24.16%) cows had SCM and no cows were detected with 
clinical mastitis. The predominance of SCM compared to 
clinical mastitis has been reported in other studies (Dego and 
Tareke, 2003; Sori et al., 2011; Zeryehun et al., 2013). This is 
because SCM is undiagnosed and breeders pay little attention, 
unlike clinical mastitis, for which the breeder is required to treat 
it (Karimuribo et al., 2006; Girma, 2010). The results obtained 
are lower in comparison with the results of Abebe et al. (2016) 
and Amer et al. (2018) who found prevalence close to 60%. 

It was found that more than 34% of milk samples from SCM 
contained a single bacterial species. This is lower in comparison 
with the results of other studies where these parameter values 
ranged between 58.6% and 76.7% (Ramisse et al., 1982; 

David et al., 1988; Schukken et al., 1989; Fabre et al., 1991; 
Sargeant et al., 1998).

The prevalence of subclinical poly-bacterial mastitis in our 
study was 66%. This result is higher than those obtained in 
many other reports (from 1.3% to 11.10%) (Ramisse et al., 
1982; Fabre et al., 1991, 1997; Bradley, 2002).

Milk SCC is widely used as an indicator of intramammary 
infection, as the number of these cells increases markedly 
during clinical or subclinical mastitis (Schukken et al. 2003). 
This study revealed that the average SCC in cows from the 
control lot was higher than that of cows from the experimental lot 
in all three samples (p<0.0001). Those results clearly indicate 
that the symbiotic has a positive effect on the microbiological 
quality of the milk.

S. aureus is a major pathogen causing great problems in 
dairy cattle farming due to its contagious nature (transmission 
to milking machines and animals, intra-mammary persistence, 
antibiotic resistance) and causing heavy economic losses 
mainly due to the reduction in quality and quantity of milk 
produced (Wallemacq et al., 2010). S. aureus is responsible 
for a significant proportion of SCM in dairy cows (Kasozi et al., 
2014). The frequency of S. aureus in clinical mastitis ranges 
from 7 to 40% (Fox and Gay, 1993).

The established prevalence of S. aureus (36.20%) in 
the present investigation is close to the results reported by 
Nagahata et al. (2007) and Busato et al. (2000) and higher 
compared to the proportions found by other authors (Messadi 
et al., 1990; Martel, 1991). The discrepancies in these studies 
could be attributed to the difference in the breed, management 
system, and the epidemiological status (Radostits et al., 2007).

Coagulase-negative staphylococci are responsible for 
the moderate increase in somatic cell concentration in milk 
(Fabre et al., 1997). The prevalence of coagulase-negative 
staphylococci in subclinical mammary infections in dairy cows 
varies from country to another, depending on the period and 
the authors, ranging from 23 to 78% (Poutrel, 2005). They were 
isolated in 51.72% of the mastitis samples in our survey. This 
finding is comparable to the results of Bussato et al. (2000) 
and higher than the data reported by Fabre et al. (1991, 1997). 
However, it is inferior to the results of Hamiroune et al. (2016). 
The high prevalence of coagulase-negative staphylococci 
isolated in our study is due to poor hygienic milking conditions. 
Several studies have shown that the application of disinfection 
of teats after milking contributes to the decrease of the 
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prevalence of coagulase-negative staphylococci (Fox and Gay, 
1993; Poutrel, 2005). 

The results obtained show that 36/58 (62.07%) SCM 
samples were caused by enterobacteria, of which 21/58 were 
caused by E. coli (36.20%). This is higher in comparison with 
the results of Fabre et al. (1991, 1997) and Sargeant et al. 
(1998), and comparable to the findings of Martel (1991) and 
Bradley (2002). Poor bedding maintenance, poor hygiene 
and poor housing of animals in general could explain the high 
frequency of E. coli isolated in this study.

After administering the symbiotic to the experimental lot, we 
observed a significant decrease in the level of S. aureus and 
E. coli in the milk from the first introduction of the symbiotic. 
This significant decrease is probably due to the antimicrobial 
action of the symbiotic. This hypothesis is consistent with the 
report of Beecher et al. (2009). Symbiotics induce a decrease 
in the digestive pathogen charge with an increase in the 
beneficial digestive flora and consequently a decrease in the 
environmental contamination of cows (Chaucheyras-Durand et 
al., 2008). Certain probiotic bacteria have shown an ability to 
inhibit the invasion of bovine mammary epithelial cells by E. coli 
and S. aureus (Assis et al., 2015).

The value of the titratable acidity of normal fresh milk from 
non-mastitic cows varies from 16 to 18°D (Veisseyre, 1979). In 
our study, the titratable acidity of the milk of the two lots is higher 
and this is due to the SCM. Exceptions are the second and 
third samples from the treated with symbiotic cows where the 
titratable acidity is within the above-mentioned borders (Table 
1, Figure 3). In mastitis milk the titratable acidity increases 
due to the degradation of lactose into other acids in addition 
to lactic acid and lipids (Veisseyre, 1979). The activity of lactic 
acid bacteria was significantly lower in milk from SCM due to 
the activity of pathogens that inhibit the activity of lactic acid 
bacteria. The acidity of milk can be an indicator of the quality 
of raw milk because it allows an assessment of the amount of 
acid produced by the bacteria (Veisseyre, 1979). We found that 
titratable acidity in symbiotic treated cows was lower (average 
18.3°D) compared to the control cows (average 19.8°D), 
indicating the antimicrobial role of the symbiotic. However, in 
the control lot, the average acidity was still high (18.3-21.4°D).

In our study, no significant difference was detected 
between the values obtained for the protein and butter 
content of the milk of the two lots (control and experimental) 
throughout the study period. This clearly indicates that 
symbiotics do not have a negative influence on the fat and 
protein composition of the milk. This result corroborates the 
observations of Oetzel et al. (2007).

Conclusion 

The symbiotic appears to be effective in the control of 
subclinical mastitis (SCM) in dairy cows. In fact, it was found 
that administration of the symbiotic to cows with SCM resulted 
in a significant decrease in milk somatic cell counts (SCC) and 
the prevalence of S. aureus and E. coli responsible of SCM. 

Physiochemical quality of the milk (titratable acidity, butyric and 
protein content) was not altered by the administration of the 
symbiotic. It would be interesting to continue this study in cows 
with clinical mastitis in order to gain further knowledge on the 
effect of symbiotics on clinical mastitis. 
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