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A total of 200 milk samples of 50 clinically healthy dairy cows were collected and 
examined using California mastitis test (CMT) to detect subclinical mastitis. Somatic 
Cell count (SCC) and milk enzymes activities; lactate dehydrogenase (LDH), alkaline 
phosphatase (ALP), catalase and glutathione peroxidase (GPx) were applied to all 
samples while bacteriological examination was applied to positive CMT only. Only 14 
cows (28%) were subclinically mastitic containing 31 mastitic quarters (15.5%). The 
entire 31 SCM milk sample showed elevated aLDH, ALP, catalase and GPx activities; 
with averages of 236.9±40.9, 268.5±53.3, 631.6±87.9, and 344.2±43 U/ml, 
respectively. Meanwhile 27 (87.1%) only of them showed elevation in SCC with an 
average of 9.24±2.0 {xiO'cells/ml). Bacteriological examination of milk samples 
revealed that 21 samples (67.7%) had different bacterial infections, of which 16 
quarters (51.6%) had single bacterial infections and 5 (16.1%) had mixed bacterial 
infections. The correlations between bacterial infections, SCC and enzymatic activities 
in SCM milk revealed that the mixed bacterial infections; especially with S. aureus+ 
Str. Dysgalactiae, showed higher elevation in SCC as well as enzymes activities than 
single bacterial infections. In conclusion, enzyme parameters in this study can be used 
as biomarkers for early detection of subclinical mastitis. 
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INTRODUCTION 

Mastitis is the most costly disease of the dairy 
industry in Egypt (Seleim et a/., 2002) and 
throughout the world affects both quality and quantity 
of milk (Ashfaq and Muhammad, 2008). Annual 
losses in the dairy industry due to mastitis are over 
I. 7 billion dollars a year in losses in the US alone 
(Sahoo et a/., 2012). Economical losses are due to 
loss in milk production, discarding abnormal milk 
and milk withheld from cows treated with antibiotics, 
degrading of milk quality and price due to high 
bacterial or somatic cell count (SCC), costs of drugs, 
veterinary services and increased labor costs, 
increased risk of subsequent mastitis, herd 
replacement, and problems related to antibiotics 
residues in milk and its products (Abdel-Rady and 
Sayed, 2009). 

Different types either environmental or infectious 
mastitis and also some types of mastitis pathogens are 
more virulent than others. The severity of the 
inflammation can be classified into subclinical, 
clinical and chronic forms; however detection of 
subclinical mastitis (SCM) is difficult to be detected 
due to the absence of any remarkable indications 
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(Moharnmadian, 20 II). Karyak et a!. (20 II) 
sununarized that the higher percentages of mastitis 
losses were due to subclinical mastitis where milk 
production decreases by I 0-26% (Dhaka!, 2007). 
Moreover, cows with subclinical mastitis should be 
considered as a risk for spread of mastitis pathogens 
within and between herds and are as such of national 
concern (Persson et al., 2011). 

Various method of detection of SCM have been 
found including California Mastitis Test (CMT) 
which is considered the best cut off to correctly 
identify SCM mastitis (Zaki et a!., 2008). Also, 
estimation of somatic cell counts (SCC); is an 
indication of inflammation, measurement of 
biomarkers or enzymes associated with the onset of 
the disease and identification of the causative 
microorganisms (Viguier eta!., 2009). 

Identifying and eliminating intramarnmary infection 
(IMI) may have significant economic benefits as 
preventing clinical mastitis and decreasing the 
amount of discarded milk (Dingwell et a/., 2003). 
Additionally, knowledge of the clustering of IMI, 
both within quarters of a cow or within a herd, may 
be of considerable interest and may lead to further 
understanding of the dynamics of the disease (Lam 
























