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Abstract: There were studied pathogenic activity of methicillin-resistant Staphylococcusaureus (MRSA) strains isolated from color 

ectal cancer patients and were compared to non-MRSA strains isolated from patients with intestinal dysbiosis. The aim of study was to 

determine changes of biological properties of this important bacterium depend on the severity of disease. Study revealed that MRSA 

strains are widespread in patients with colorectal cancer. MRSA strains revealed higher pathogenic activity than non-MRSAstrains. 

Some determinants of pathogenicity (urease, lecithinase production, hemolysis, proteolysis), also carbohydrate and mannitol 

fermentations in aerobic and anaerobic conditions are characterized with high activity in MRSA strains in comparison of non-MRSA 

strains. Coagulase- and catalase-positive were all strains from both groups. 
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1. Introduction 
 

More than 100 trillion microorganisms live in the human 

intestine. They play an important role in health status and 

diseases, including cancer. Specific bacteria and 

gastrointestinal dysbiosis can potentiate the development 

and progression of gastrointestinal neoplasms by destroying 

DNA, activating oncogenic signaling pathways, producing 

metabolites that promote the development of tumors and 

suppressing antitumor immunity [8]. 

 

Changes in the interactions among the intestinal epithelial 

cells, intestinal microflora, and host immune system are 

associated with many diseases, including cancer [10].  

 

Colorectal cancer represents an important disease as one of 

the major causes of death worldwide. Besides of many 

factors (diet, family history, age, ethnicity, others), 

metabolic products of intestinal microflora also influence 

and predispose to the development of colorectal cancer [9]. 

 

Staphylococcus aureus, although identified as a commensal, 

is also a common cause of human bacterial infections [4]. 

Colonization of the gastrointestinal system by S. aureus 

strains in hospitalized patients may lead to important clinical 

implications[4] and is able to acquire resistance to a variety 

of antibiotics[1,6].  

 

In addition to its ability to outwit human immune system, its 

multi-drug resistance phenotype, particularly – in 

methicillin-resistant S. aureus (MRSA) strains makes it one 

of the most intractable pathogenic bacteria in the history of 

antibiotic chemotherapy [5,7]. 

 

Based on the above mentioned reasons we studied the 

activity of pathogenic factors of S. aureus isolated from 

colorectal cancerpatientsin comparison with the same 

bacteria isolated from non-cancer patients to determine how 

change biological properties of this important bacterium can 

depend on the severity of disease. 

 

2. Materials and Methods 
 

There were studied64S. aureusstrains. Sample materials – 

feaces -were taken from patients with colorectal 

cancer(36strains –I group) and from patients with intestinal 

dysbiosis (28 strains – control, II group). Samples were 

collected before surgical involvementsor administration of 

therapeutic regimes.Cultivation of S. aureus were performed 

on 5% blood agar, egg yolk-salt agar, meat-peptone agar, 

meat-peptone broth, milk-salt agar of Eikman; Biochemical 

properties have been analyzed on results of carbohydrate 

fermentation in aerobicand anaerobic conditions; carotenoid 

pigment formation was  tested on 37
о
Сfor 24 hours in  milk-

salt agar.Catalase  activity was tested by using of hydrogen 

peroxide, hemolysis -  on 5% blood agar,  hemolytic zones 

around the colonies indicated positive results). Lecithinase 

activity was determined by egg-yolk saline medium. 

Turbidity around the colony with rainbow-like corona 

indicated positive result, coagulase (was demonstrated by 

mixing bacteria with blood plasma on a slide; in positive 

cases occurred clumping with fibrin formation),also were 

determined urease, proteolytic activities and novobioc 

insusceptibility tests [2]. 

 

Growth characteristics of cultivation were studied in meat-

peptone broth. Equal turbidity in broth was one of the 

indicators of typical strains. Aerobic fermentation of 

carbohydrate determination was tested by using of 1% 

Peptone-Water (with glucose, mannitol, sucrose or lactose) 

in addition of 2ml Andrade reagent. After the incubation, the 

red color of medium indicated on carbohydrate fermentation. 

Bacterialculture was transferred in2% peptonsolution for 
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proteolytic activity. Additionaltest for S. aureus 

identification was novobiocin sensitivity (MIC-  2mg /ml). 

 

3. Results 
 

MRSA strains were discharged in both groups – 

66.66±7.86% (I group) and 28.57±8.53% (II group). 

According of these data, non-MRSA strains were isolated in 

low frequency – I group - 33.33±7.85%, II group - 

28.57±8.53% cases (Table N1). 

 

Distribution of MRSA and non-MRSA strains in patients 

Table N1 
S. aureus strains I group (n=36) II group (n=28) 

Abs. % Abs. % 

MRSA 24 66.66±7.86 8 28.57±8.53 

Non-MRSA 12 33.33±7.85 20 71.42±8.53 

 

Also were studied and compared pathogenic factors of 

MRSA and non-MRSA strains (table N2).As in table 

shownall strains were plasma coagulase- and catalase-

positivein both groups. Ability of carbohydrate fermentation 

in anaerobic condition was higher in I group (83.33±7.6% 

vs. 75.00±12%). 

 

Some pathogenicityfactors of S. aureus 

 

Table N2 

№ Identity markers 

MRSA strains 

n = 24 

Non-MRSA 

strains 

n = 12 

abs % abs % 

1 Plasma coagulase-positive 24 100 12 100 

2 Catalase-positive 24 100 12 100 

3 Urease -positive 21 87.50±6.75 6 50.00±14.43 

4 
Hemolytic activity 

(hemolysis) 
24 100 9 75.00±12.50 

5 Lecithinase activity 22 91.66±5.66 9 75.00±12.50 

6 
Proteolytic activity 

(production of H2S) 
22 91.66±5.66 8 66.66±13.60 

7 
Mannitol fermentation in 

anaerobic conditions 
20 83.33±7.61 7 58.33±14.23 

8 

Carbohydrate (glucose, 

mannitol, lactose, 

saccharose)  fermentation   

in aerobic conditions 

23 83.33±7.61 9 75.00±12.50 

 

Hemolytic activity revealed in all MRSA strains in 

comparison of non-MRSA strains (75.00±12.50%).  

Proteolytic (production of H2S) and lecithinase activities 

were same in I group - 91.66±5.66%; these enzymes 

revealed more low activity in II group (75.00±12.50% and 

66.66±13.60% - respectively). Mannitol fermentation in 

anaerobic condition was much higher in I group - 

83.33±7.61% than in II group - 58.33±14.23%.  

 

4. Conclusions 
 

1) MRSA strains are widespread in patients with colorectal 

cancer. 

2) Some determinants of pathogenicity (urease, lecithinase 

production,hemolysis, proteolysis), also carbohydrate 

and mannitol fermentations in aerobic and anaerobic 

conditions are   characterized with high activity in 

MRSA strains in comparison of non-MRSA strains. 

Coagulase- and catalase-positive were all strains from 

both groups. 

3) MRSA strains revealed higher pathogenic activity than 

non-MRSAstrains. 
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