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Antibiofilm Activity of Cinnamon Oil Against Biofilm-Methecillin Resistance Staphylococcus aureus Isolates from Mastitis

Summary
mastitis milk samples were collected from cow , ewe , goat and lactating woman (75 for each one) during seven month (from March 2017 300  In the present study, a total of
to September 2017.) and were analyzed for the presence of Staphylococcus aureus.

The obtained results indicate that this bacterium observed in 23% from the samples and the high rate of S.aureus was observed in the cow 26.66% followed by lactating woman
25.33%, ewe21.33 and goat 18.66%.

The study of antibiotic susceptibility test to 9 different antibiotics showed that S. aureus was 100% resistant to penicillin and 100% sensitive to vancomycin, whereas for
cefoxitin (alternative to methicillin) resistance was 55%.There were a variable resistance percentage for the rest of antibiotics: Gentamycin (7.5%), clarithromycin (7%),
tetracycline (30%), ciprofloxacin (20%) , clindamycin (23%), whereas they showed high sensitivity to chloramphenicol (98.5%).

The biofilm-forming ability of S. aureus was evaluated via microtiter plates and the result revealed that, all the studied isolates were either moderate biofilm producer or weak
biofilm producer while the non-biofilm producer and strong biofilm producer were not detected among the tested isolates.

The relationship between biofilm formation and resistance to methicillin showed that there were no significant differences (P>0.05) in the percentage of weak and moderate
biofilm formation between MRSA and MSSA isolates.

Inhibition of biofilm formation by 0.5xMIC of cinnamon oil and cinnamon aldehyde were studied by microtiter plates and the results revealed that there was a significant
reduction (p< 0.01) in the absorbance (OD) measured compared to the non-treated isolates and the classification of the most isolates were changed from moderate to weak or non-
biofilm produce.

PCR analysis was applied to DNA which was extracted from S.aureus isolates from milk samples .The results of PCR assay revealed that all S.aureus isolates gave positive
results for both icaA and icaD genes (100%) with Product size 151 and 211 bp, respectively.

Real-time PCR (relative gene expression) analysis was performed to determine the effect of sub-MIC concentrations of cinnamon aldehyde on expression of the biofilm-
related genes (icaA and icaD) and the result showed that, icaA and icaD genes were remarkably down regulated 8.7 -and 4.6- fold change, respectively, in comparison with the
control group.

Amplification of the spa gene was done by conventional PCR and all the study isolates were positive for spa gene with variable amplicon size ranged from 250bp and 400 bp
(polymorphism).

Twenty five PCR product samples of spa genes were sent to Macrogen (Seoul, South Korea) for DNA sequencing. The obtained sequences were compared with those
-100%. Ten strains showed changes in nucleotides sequence, this ten strains were 8available in the NCBI, the result revealed that the identity of blasting sequences ranged from 9
registered in the NCBI Gen Bank under the accession numbers MF939108- MG874019- MH023323- MK130835-MK130836-MK130837-MK130838-MK130839-MK130840-
MK130841.

Moreover, the DNA sequence of spa genes were subjected to Spa typing analysis using software package Bionumerics Spa typing plugin version 7.6 and the result revealed 10
different spa types(t386, t304, 12802, t12, t7685, t5428, t3576, t1534, t688, t9129) varying in length between 3(t386) and 10 (t012) repeats.  Higher rate of polymorphism was
observed in human isolates (5 different spa types) flowed by sheep (4 different spa types) and 3 different spa types for both cow and goat isolates.

Five different spa types were identified in the MSSA isolates compared to 6 in the MRSA isolates. The most prevalent spa type within the MSSA was t2802 (46.66%) in
contrast, t386 was the most prevalent spa type within the MRSA isolates (30%). Moreover, the same spa type had same degree of biofilm formation and same MIC and MBC of
cinnamon oil and cinnamon aldehyde.

The phylogenetic tree was constructed based on spa gene sequences of 25 strains and the result showed 23 strains (9 spa types) were clustered into lineage I .In contrast,
lineage Il included only 2 strains (single spa type).




