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Abstract 

 
      Bacterial isolates were collected from endoscopy before and after 

operation , urine and blood of  patients  in new Surgical Hospitals. Four isolates 

were selected as most resistant isolates to antibiotics and glutaraldehyde. These 

isolates were identified as S. aureus , P. aeruginosa , E. coli and S.  

epidermidis. (MICs) and (MBCs) of Ciprofloxacin and Ofloxacin were 

determined  for the selected isolates. The effect of different Chemical and 

physical disinfectants on endoscopy was study, and the effective 

concentration at the best exposure time was determined. Chemical 

disinfectants such as (Glutaraldehyde, Hydrogen peroxide, Ethanol 

Orthophthalaldehyde and P3-oxonia) , physical such as thermal treatment 

and irradiation with Ultra Violet and gamma rays. 
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 Introduction 
      Nosocomial infections occur world wide and affect both developed 

and resource-poor countries. Infections acquired in health care settings 

are among the major causes of death and increased morbidity among 

hospitalized patients. They are a significant burden both for the patient 

and for public health. A prevalence survey conducted under the auspices 

of WHO in 55 hospitals of 14 countries representing 4 WHO Regions 

(Europe, Eastern Mediterranean, South-East Asia and Western Pacific) 

showed an average of 8.7% of hospital patients had nosocomial 

infections. At any time, over 1.4 million people worldwide suffer from 

infectious complications acquired in hospital (Tikhomirov  , 1987 ) . 
 
        In medical practice, an object should be disinfected or sterilized 

depending on its intended use. Items that come in direct contact with 

mucous membranes, such as endoscopes, require a high level of 

disinfection (Ayliffe et al., 2000) . The major problems leading to 

inadequate decontamination are inappropriate or incomplete 

decontamination methods, for example, choice of disinfectant and 

duration of contact, as well as use of water or other fluids of poor 

microbiological quality for decontamination (Fallis , 1994 ).  
 
       Endoscopes had been used widely for the diagnosis and therapy of 

medical disorders and were used increasingly for performing laparoscopic 

surgery. Currently, greater than 10,000,000 gastrointestinal endoscopic 

procedures were performed each year. Endoscopes were contaminated 

routinely by microorganisms during clinical use. Failure to employ 

appropriate cleaning, disinfection, or sterilization of endoscopes have 
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been responsible for multiple nosocomial outbreaks and serious, 

sometimes life-threatening infections (Spach  et al ., 1993 ). 

        Because the endoscope comes into intimate contact with mucous 

membranes, high-level disinfection was the current reprocessing standard 

after each patient use. High level disinfection refered to the use of a 

chemical sterilant at shorter exposure times than would achieve 

sterilization; this process inactivated all microorganisms (ie, bacteria, 

fungi, viruses, mycobacteria), but not high levels of bacterial spores 

(Martin and Reichelderfer , 1994 ) .  

     The incidence of infections following endoscopic procedures had been 

evaluated by several investigators. For example, a questionnaire survey 

conducted in the United States in 1974 of more than 240,000 

gastrointestinal endoscopies (esophagogastroduodenoscopy and 

colonoscopy) found 24 infectious complications, including two fatal 

episodes of cholangitis and two fatal episodes of pancreatic sepsis. The 

overall infection rate was estimated to be less than 1 per 10,000 

procedures ( Mandelstam  et al., 1976 ). 

      Problems with disinfection of endoscopes stem from endoscopes 

being heat sensitive; hence, one cannot use steam sterilization, the 

technique with the greatest margin of safety. Achieving disinfection and 

sterilization through the use of disinfectants and sterilization practices is 

essential for ensuring that medical and surgical instruments do not 

transmit infectious pathogens to patients. Disinfection describes a process 

that eliminates many or all-pathogenic microorganisms on inanimate 

objects with the exception of bacterial spores. Disinfection is usually 

accomplished by the use of liquid chemicals or wet pasteurization in 

healthcare settings. The efficacy of disinfection is affected by a number 

of factors, each of which may nullify or limit the efficacy of the process 

(Rutala and Weber , 2004) .   
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 Aim of the work 
 

      Endoscopies are mainly performed in organ systems that are 

colonised with normal but sometimes also pathogenic bacteria . 

This work was extended into study the effect of different types of  

bactericidal agents on these  microorganisms through these topics : 
1- Collection of samples from urine and blood of patients who undergo 

the urinary tract endoscopic operation.  

2- Achieving the sterility state of endoscopies before and after 

operation . 
3- Isolation of microorganisms from collected samples . 
4- Identification of the most resistant bacterial strains isolated from the 

collected samples .  
5- Studies of some disinfectants that were practically used as endoscope 

disinfector for normal and pathogenic isolates :   
- Treatment with certain antibiotics 

- Exposure to certain chemical disinfectants 

-  Exposure to Ultra violet (short and long wave length) 

- Gamma irradiation and determination of D10 value 

- Exposure to dry hot air as thermal treatment 
- Exposure of deliberatory contaminated endoscope to chemical 

disinfectants , UV and dry hot air 
- The effect of irradiation and selected disinfectants on the three 

virulence factors of tested isolates  
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 The purpose of endoscope disinfection is , on the one hand , to 

prevent microorganisms from being transmitted by the endoscope 

from patient to patient , and on the other , to prevent growth of 

microorganisms inbetween endoscope sessions . In addition , the 

transmission of blood-borne microorganisms must be prevented .    
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RReevviieeww  

REVIEW OF LITERATURE 
 

I- Nosocomial infection : 

A - Nosocomial infection definitions : 

     Anosocomial infection called “hospital acquired infection” can be 

defined as: An infection acquired in hospital by a patient who was admitted 

for a reason other than that infection. This included infections acquired in 

the hospital but appearing after discharge, and also occupational infections 

among staff of the facility (Benenson ,1995). 

      Infections occurring more than 48 hours after admission are usually 

considered nosocomial. Definitions to identify nosocomial infections had 

been developed for specific infection sites (e.g. urinary,pulmonary). (Garner 

, 1988) and (Horan , 1992)  or during international conferences (McGeer  , 

1991)  and are used for surveillance of nosocomial infections.  

      Nosocomial infections may also be considered either endemic or 

epidemic. Endemic infections are most common. Epidemic infections occur 

during outbreaks . Gram positive cocci still predominate as a cause of 

nosocomial and community acquired infections ( Yamaguchi et al., 2002 ). 

Nongyao et al., (2005) reported that the three most common pathogens 

isolated surgical site infection were Escherichia coli, Staphylococcus aureus, 

and Pseudomonas aeruginosa, which accounted for 15.3%, 8.5%, and 6.8% 

of infections , respectively . 
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RReevviieeww  
  B - Types of nosocomial infection and its impact :   
      
     The most common types of nosocomial infections that could occur in a 

hospital set up are:   

1. Surgical wound and other soft tissue infections. 

2. Urinary tract infections 

3. Respiratory infections 

4. Gastroenteritis 

5. Meningitis 
    Hospital-acquired infections add to functional disability and emotional 

stress of the patient and may, in some cases, lead to disabling conditions that 

reduce the quality of life. Nosocomial infections are also one of the leading 

causes of death (Ponce-de-Leon , 1991 ) . Organisms causing nosocomial 

infection can be transmitted to the community through discharged patients , 

staff , and visitors . If microorganisms are multiresistant they may cause 

significant disease in the community, organisms colonizing the catheter 

within the vessel may produce bacteraemia without visible axternal infection 

.  

• Urinary tract infections :  
     The most common group of bacteria responsible for urinary tract 

infections were Escherichia coli , Staphylococcus aureus , Klebsiella 

peneumoniae , Pseudomonas aeruginosa , Citrobacter , Enterococci bacteria  

and Proteus mirabilis , while rare bacterial causes of urinary tract infections 

UTIs include Ureaplasma urealyticum and Mycoplasma hominis , which are 

generally harmless organisms ( Kastumi et al., 2005 ) .  

       UTI is a bacterial infection that affects any part of the urinary tract. The 

main causative agent is E.coli . although urine contains a variety of fluids , 



 

 
7 

RReevviieeww  
salts and waste products , it usually does not have bacteria in it . When 

bacteria get into the bladder or kidney multiple in the urine , they cause a 

UTI . The most common type of UTI is a bladder infection which is also 

often called cystitis . Another kind of UTI is a kidney infection , known as 

pyelonephritis , and is much more serious . Although they cause discomfort , 

urinary tract infections can usually be quickly and easily treated with a short 

source of antibiotics  (Hudault et al., 2001) .  

      Fahmy et al. (2004)  reported that the microbial urinary count more than 

10 5 organism/ml urine coincide as an indicator for UTI. Although in many 

occasions it shows lower value or may be nil with eminent UTI. 

     UTIs were diagnosed in 29 percent of patients (18 males and 11 females). 

The most common causative bacterial strains were coagulase negative 

Staphylococci (31%) and Enterobacter spp (20.7%). Their results showed 

that all of Proteus spp, Pseudomonas spp, Klebsiella spp, and Enterococcus 

spp were resistant to most of tested antibiotics, so their research reflected 

that these multiple resistant bacteria can be accounted as the most cause of 

UTI in renal transplant recipients (Shirazi et al., 2005).  

      All over the world, Escherichia coli (E. coli) accounts for75% to 90% of 

UTI isolates, and Staphylococcus saprophyticus accounts for 5% to 15% of 

cases of uncomplicated cystitis(Gupta , 2003). 

      Antibiotics used in therapy of UTI were usually able to reach high 

urinary concentrations, which were likely to be clinically effective. 

Fluoroquinolones were preferred as initial agents for empiric therapy of UTI 

in areas where resistance was likely to be of concern (O’Donnell and 

Gelone,  2000 & Schaeffer, 2002). Ciprofloxacin was the most frequently 

prescribed fluoroquinolone for UTIs because of its availability in oral and 

intravenous formulations. Ciprofloxacin had shown an excellent activity 
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RReevviieeww  
against pathogens commonly encountered in complicated UTIs. (Kamberi 

et al., 1999 and King et al., 2000 ). Antimicrobial agents are, in some cases, 

becoming less effective because of resistance. As an antimicrobial agent 

becomes widely used, bacteria resistant to this drug eventually emerge and 

may spread in the health care setting. Many strains of pneumococci, 

staphylococci, enterococci, and tuberculosis are currently resistant to most 

or all antimicrobials which were once effective. Multiresistant Klebsiella 

and Pseudomonas aeruginosa are prevalent in many hospitals (Resources , 

1990). 

   Gupta et al. (2007) reported that urinary tract infections were among the 

most common bacterial infections caused by pathogens with an increasing 

resistance to several classes of antimicrobials including cotrimoxazole, beta-

lactams, amino glycosides, and fluoroquinolones. Multidrug resistance of 

three or more classes of antimicrobials in common uropathogens including 

Escherichia coli, Klebsiella pneumoniae, and Pseudomonas aeruginosa  ; 

resistance of these pathogens to co-trimoxazole, ampicillin, and 

ciprofloxacin were 90 to 96 percent, 92 to 98 percent, and 55 to 65 percent, 

respectively. Hence, no particular group of antibiotics can be presumed to be 

100 percent effective without antimicrobial susceptibility and minimal 

inhibitory concentration testing.  

   Endoscopes had been used widely for the diagnosis and therapy of medical 

disorders and were used increasingly for performing laparoscopic surgery . 

Endoscopes were contaminated routinely by microorganisms during clinical 

use . Failure to employ appropriate cleaning , disinfection , or sterilization of 

endoscopes had been responsible for multiple nosocomial outbreaks and 

serious , sometimes life-threatening infetion (Spach et al ., 1993) . 
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     The uses and types of endoscopes have been reviewed; Flexible 

endoscopes include the gastrointestinal endoscopes and bronchoscopes. Both 

share the common features of being fragile and heat-sensitive. In contrast to 

flexible endoscopes, rigid endoscopes, which include laparoscopes and 

arthroscopes, are small, smooth, easily cleanable, and generally have no 

lumens. With use, flexible endoscopes become more contaminated 

microbially (Alfa and Sitter , 1994 & Chu et al., 1998) than rigid endoscopes 

(Chan-Myers et al., 1997) because flexible endoscopes are used on heavily 

colonized body sites. 

   Kass (1997) emphasized the importance of avoiding catheterization when 

possible, demonstrating the presence of bacteria , in the anterior urethera of 

both male and female .  

   Harvey et al. (1997) reported that bladder catheterization or cytoscopy are 

common means by which bacteria are introduced into the bladder urine. 

Asingle bladder catheterization carries a 2 percent risk of initiating infection 

but an indwellaneg ballon catheter carries a 98 percent risk when left 3 days 

or longer . 

  Kibria et al. (2002) reported that medical equipment may act both as 

source and vector of nosocomial infection.  

C - Pathogenic organisms causing UTI : 

    Krieger et al. (2000) reported that Gram-negative bacilli caused 74 per 

cent of all urinary infections and recurrent infections in the hospital 

accounted for only 1 per cent. The most frequent pathogens were 

Escherichia coli (24 %), Pseudomonas aeruginosa (8 %), Streptococcus 

faecalis (7 %), Klebsiella pneumoniae (6 %) and Proteus mirabilis (6 %). 
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    The bacteria commenly encountered in the subjects free of urinary tract 

infections are : Coagulose negatives Staphylococci, Diphtheroid, Bacilli, 

Coliform, Bacilli, including E.coli , Klebsiella , Bacillus species , 

Enterococci, Pseudomonas, Proteus species, saprophytic yeast , saprophytic 

Neisseria, acid fast, alpha and beta heamolytic Streptococci (Blasser et al., 

1991) . 

    Tassios et al. (2000)  found that complicated (UTI) , which are related to 

physical or structural condition , were caused by a wider range of organisms. 

E. coli is still the most common organisms , but othrs have also been 

detected, including the following : Other  intestinal bacteria , including 

Klebsiella, P.mirabilis, and Citrobacter. Fungal organism, particularly 

Candida species , (Candida albicans) for example, causes the so-called 

"yeast infections" that also occur in the mouth , intestinal area, and vagina).  

    Other includes Pseudomonas aeruginosa , Enterobacter , and Serratia 

species, Gram-positive organism, including Enterococcus species and S. 

saprophyticus . 

  - Escherichia coli :  

   80 – 90 % of lower UTI are caused by E.coli whether it spread from the 

colon to the perineum and then invaded the urethera or it spreads via the 

shared lymphatic channels between GIT and UT,  both concepts were 

accepted. Usually infection with E.coli became chronic due to (lutency) in 

the deeper cells after sloughring of the superficial mucosa (Lau and 

Adetubi , 2001).  
 

 

 



 

 
11 

RReevviieeww  
    - Staphylococcus aureus :  
 - The 2nd major pathogen of kidney is  coagulase +ve staphylococci usually  

reached the UT via the blood stream (Smith and Dubos , 1994) . 

   - Staph epidermidis : Another common pathogen of UT particulary in 

nosocomial, Catheter acquired infection, most commenly spread from the 

perineum and lower urethera.  

- Staph. saprophyticus: one of the most sreiues causing nosocomial UTI in 

5-15% especial in women (Vazques-Aragon et al., 2003).  

 - Klebsiella: 
 About 80 genetically distinct types of klebsiella are distributed in air, water, 

soil, human and animal respiratory and GIT tracts. It is responsible for small 

number of UTI.  
 - Pseudomonas: 
    Usually infecion by Pseudomonas is Itrogenic whether introduced from 

blood or as ascending infection by contaminated catheter (Wood et 

al.,1989). Rare causes of UTI included enterococci, Proteus mirabilis, 

Candida species. 

I I - Sterilization of endoscopes :  

     Sterilization results in destruction of all forms of microbial life, whereas 

disinfection results in destruction of specific pathogenic microorganisms. In 

medical practice, an object should be disinfected or sterilized depending on 

its intended use. Items that come in direct contact with mucous membranes, 

such as endoscopes, require a high level of disinfection (Mohammad and 

Ali , 2009). 
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    Reprocessing of endoscopes comprises three steps: cleaning, 

disinfection and-if required-sterilisation. While the extents of disinfection 

and of sterilization are quantitatively defined, there were only imprecise 

(qualitative) definitions of cleaning. There were two main reasons for 

accurate cleaning. First organic and inorganic materials that remain on 

inner and outer surfaces will interfere with the efficacy of the disinfectants. 

In case of endoscopes this will lead to channel blockages; tand remained 

undisinfected. Second the bioburden found on endoscopes after use can be 

very high. Data available demonstrate that a bacterial burden of up to 10 9 

cfu/endoscope channel can be expected. Therefore it was necessary to 

perform a thorough cleaning. Studies using endoscopes showed a reduction 

in microbial counts by a factor of approximately 10 4 by cleaning (manual 

and mechanical). The tested cleaning processes showed different 

efficacies. Not all cleaning processes showed better results than water 

alone with regard to visible cleanliness and to a microbiological reduction 

E. faecium. The evaluation of cleanliness exclusively by visible inspection 

was not sufficient, particular for the lumens of endoscopes. The results also 

showed that a cleaning process may be very effective also in reducing 

micro-organisms present ( Martiny et al., 2004 ). 

  

A-Cleaning of endoscopes :  
     Effective cleaning is an essential pre-requisite to disinfection and 

sterilization and is vital to ensure removal of debris. In most cases a manual 

clean is necessary and should include brushing each channel at least three 

times prior to further processing in an AER.Thorough cleaning will ensure 

that adherent infectious agents are largely removed together with the organic 

matter that protects them. It also ensures better contact between the 
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disinfectant and any remaining infectious agents in subsequent stages of 

decontamination. Heat and some disinfectants, e.g. alcohol and aldehydes, 

are tissue fixatives and may cause lumens to block or the taps and moving 

parts of the endoscope to stiffen if the surfaces and channels are not 

thoroughly cleaned before sterilization/disinfection (MDA , 2002) . 

   A manual pre-cleaning such as external rinsing and/or brushing through 

the endoscope must be carried out in accordance with and depending on the 

process for the machine used. Whether or not it is necessary to brush out the 

channels depends on the type of machine. There are machines with an 

enzymatic pre-cleaner that do not form any biofilm, so that brushing can be 

omitted. In order to prevent organic matter from drying in and sticking to the 

scope, it must be rinsed and disinfected as quickly as possible (Martin, 1993  

and Committee , 1998)  

   Cleaning with warm water and a neutral or enzymatic detergent was 

recommended, though advice on suitable cleaning agents should be sought 

from the endoscope manufacturer and the AER manufacturer Ultrasonic 

washers may be used for most rigid endoscope components and accessories 

with the exception of the telescope. It should be noted that flexible 

endoscopes may be damaged if processed in ultrasonic washers. All lumens 

should be irrigated during ultrasonic cleaning, to remove dislodged organic 

matter. Irrigation pumps were available for flushing instrument lumens and 

components (MDA , 2002) . 
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B - Disinfection of endoscopes : 
 
     Any patient undergoing endoscopy may be infected with potentially 

transmissible infections such as HIV, hepatitis B, hepatitis C, Salmonella or 

mycobacteria. In addition immunocompromised patients may be at risk from 

organisms that would not pose a threat to patients with normal immune 

systems. The purpose of cleaning and disinfection therefore is to prevent the 

exposure of all individuals to potential pathogens (NHS Estates ,1997) .  

   Immersion in a suitable liquid chemical disinfectant is the most widely 

used procedure for the decontamination of flexible and heat sensitive rigid 

endoscopes. The most widely used agents (at present) are aldehydes, 

notably 2% activated glutaraldehyde, although other disinfectants are 

increasingly being used. 

    Selection and use of disinfectants had undergone several important 

changes (Simmons , 1983) .First, formaldehyde-alcohol had been deleted 

as a recommended chemical sterilant or high-level disinfectant because it 

was irritating and toxic and not commonly used. Second, several new 

chemical sterilants had been added, including hydrogen peroxide, peracetic 

acid (Mbithi et al., 1990 and Russell , 1990) and peracetic acid and 

hydrogen peroxide in combination. Third, 3% phenolics and iodophors had 

been deleted as high-level disinfectants because of their unproven efficacy 

against bacterial spores, M. tuberculosis, and/or some fungi (Best et al., 

1990). Fourth, isopropyl alcohol and ethyl alcohol had been excluded as 

high-level disinfectants (Simmons , 1983)  because of their inability to 

inactivate bacterial spores and because of the inability of isopropyl alcohol 

to inactivate hydrophilic viruses (i.e., poliovirus, coxsackie virus). ( Klein 

and DeForest ,1963) . Fifth, a 1:16 dilution of 2.0% glutaraldehyde,7.05% 
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phenol,1.20% sodium phenate (which contained 0.125% glutaraldehyde, 

0.440% phenol, and 0.075% sodium phenate when diluted) had been 

deleted as a high-level disinfectant because of a lack of bactericidal 

activity in the presence of organic matter; a lack of fungicidal, 

tuberculocidal and sporicidal activity; and reduced virucidal activity 

(Tyler  et al., 1990 and Best et al., 1990 ).  Sixth, the exposure time 

required to achieve high-level disinfection had been changed from 10-30 

minutes to 12 minutes or more depending on the FDA-cleared label claim 

and the scientific literature (Kovacs et al., 1999 and Best et al., 1990 ) .  A 

glutaraldehyde and an ortho-phthalaldehyde had an FDA-cleared label 

claim of 5 minutes when used at 35oC and 25oC, respectively, in an 

automated endoscope reprocessor with FDA-cleared capability to maintain 

the solution at the appropriate temperature.  

    In addition, many new subjects had been added to the guideline. These 

include inactivation of emerging pathogens, bioterrorist agents, and 

bloodborne pathogens; toxicologic, environmental, and occupational 

concerns associated with disinfection and sterilization practices; disinfection 

of patient-care equipment used in ambulatory and home care; inactivation of 

antibiotic-resistant bacteria; new sterilization processes, such as hydrogen 

peroxide gas plasma and liquid peracetic acid; and disinfection of complex 

medical instruments (e.g.,endoscopes) .  
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C - Disinfectants used for high level disinfection of  endoscopes : 
 
     Whilst steam under pressure is the preferred method of sterilization, 

liquid chemical disinfectants can be used in the decontamination of 

instruments which cannot withstand sterilization or disinfection by heat. 

However, chemical disinfection is a difficult process to control .  

Potential disadvantages of using chemical disinfectants 

• Risk of re-contamination of the endoscope and the transfer of infection with 

reusable disinfectants; 

• The need to determine the concentration of the active components of reused 

disinfectants; 

• Risk of exposing both users and patients to chemical substances potentially 

harmful to their health; 

• Rapid inactivation of many disinfectants by the presence of organic matter 

(remaining after cleaning), detergent and rinse water; 

• Difficulty in ensuring that all parts of the item are in contact with the 

disinfectant; 

• Development of organisms resistant to a disinfectant or its components; and 

• Incompatibility of certain disinfectants with some instrument materials 

(MDA , 2002 ). 

III - Characteristics of an ideal chemical sterilant used as a 

high-level disinfectant :  
     The characteristics of an ideal chemical sterilant used as a high-level 

disinfectant should include broad antimicrobial spectrum, rapid activity, 

material compatibility , lack of toxicity to humans and the environment, 

odorless, nonstaining, unrestricted disposal, prolonged reuse life and shelf 
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life, easy to use, resistant to organic material , ability to be monitored for 

concentration, and cost-effective ( Rutala and Weber , 1999) .  

   Before choosing a specific disinfectant the compatibility of the endoscope 

with the disinfectant should be checked to reduce the likelihood of causing 

damage to the endoscope during processing (MDA , 2002).  

A - Alcohols: 
 
    Overview: 

      In the healthcare setting, “alcohol” refers to two water-soluble chemical 

compounds ethyl alcohol and isopropyl alcohol that have generally 

underrated germicidal characteristics (Spaulding , 1964). These alcohols are 

rapidly bactericidal rather than bacteriostatic against vegetative forms of 

bacteria; they also are tuberculocidal, fungicidal, and virucidal but do not 

destroy bacterial spores. Their cidal activity drops sharply when diluted 

below 50% concentration, and the optimum bactericidal concentration is 

60%–90% solutions in water (volume/volume) (Ali et al., 2001). 

Mode of Action: 

     The most feasible explanation for the antimicrobial action of alcohol is 

denaturation of proteins. This mechanism is supported by the observation 

that absolute ethyl alcohol, a dehydrating agent, is less bactericidal than 

mixtures of alcohol and water because proteins are denatured more quickly 

in the presence of water (Morton , 1983 and Ali et al., 2001) .The 

bacteriostatic action was believed caused by inhibition of the production of 

metabolites essential for rapid cell division. 
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 Microbicidal Activity :  

      Ethanol or isopropanol at an appropriate concentration (typically 70% 

v/v), are the alcohols most commonly used for disinfection. Alcohol has 

good bactericidal, fungicidal properties, is active against most types of virus 

and has been shown to be tuberculocidal (Griffiths et al., 1999). Alcohol is 

fast acting but does not penetrate well into organic matter. It is therefore 

most effective when used on clean surfaces and is often used as a base for 

other bactericides.  

B - Aldehydes:  

• Glutaraldehyde 
   Overview : 

      Glutaraldehyde is a saturated dialdehyde that had gained wide 

acceptance as a high-level disinfectant and chemical sterilant (Cheung et al., 

1999)  Aqueous solutions of glutaraldehyde are acidic and generally in this 

state are not sporicidal. Only when the solution is “activated” (made 

alkaline) by use of alkalinating agents to pH 7.5–8.5 does the solution 

become sporicidal. Once activated, these solutions have a shelf-life of 

minimally 14 days because of the polymerization of the glutaraldehyde 

molecules at alkaline pH levels. This polymerization blocks the active sites 

(aldehyde groups) of the glutaraldehyde molecules that are responsible for 

its biocidal activity. However, antimicrobial activity depends not only on 

age but also on use conditions, such as dilution and organic stress . 

      Glutaraldehyde has excellent materials compatibility. In contrast to many 

disinfectants, it is highly resistant to neutralization by organic soil. 

Chemically stabilized solutions have a shelf life (i.e., a period during which 

they maintain adequate glutaraldehyde concentrations) of at least 14 days 
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and of 28 days when in-use dilution does not exceed 50 per cent. Compared 

with alkaline preparations, some acid solutions are more corrosive to metal. 

Acid solutions of glutaraldehyde (pH 3.0 to 6.3) are stable for long periods 

without loss of active aldehyde groups. 2% acid glutaraldehyde acts as a 

chemical sterilant and is acceptable for high-level disinfection (Michelle et 

al., 2000) .  

  Mode of Action: 

       The biocidal activity of glutaraldehyde results from its alkylation of 

sulfhydryl, hydroxyl, carboxyl, and amino groups of microorganisms, which 

alters RNA, DNA, and protein synthesis (Scott and Gorman , 2001).  

    Microbicidal Activity : 

     Glutaraldehyde has broad-spectrum antimicrobial activity (Rutala, 

1996). Several investigators have shown that 2%  aqueous solutions of 

glutaraldehyde, buffered to pH 7.5-8.5 with sodium bicarbonate, effectively 

killed vegetative bacteria in less than 2 minutes, fungi and viruses in less 

than 10 minutes, M tuberculosis in less than 20 minutes, and spores of 

Bacillus and Clostridium species in 3 hours. Microbiocidal activity is 

affected by age, dilution, and organic stress. Dilution during use is common, 

and one must ensure that endoscopes or other semicritical items are exposed 

to an acceptable concentration. Data suggest that 1% to 1.5% glutaraldehyde 

is the minimum effective concentration when used as a high-level 

disinfectant (Rutala et al., 1997) . Glutaraldehyde vapors are irritating to the 

eyes, nose, and throat, and, at a sufficient concentration, may cause 

epistaxis, allergenic contact dermatitis, asthma, and rhinitis (Weber and 

Rutala , 1998) .  

Glutaraldehyde had been found to exhibit cytotoxic and genotoxic 

potentials in cultured human cells. The potential hazards for staff are 
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considerable, and toxicity had been suspected in 35% of endoscopic 

units and harmful or potentially harmful effects in 63% (Health 

Circular,1991) .   

• Orthophthalaldehyde :  

Overview:  

      Ortho-phthalaldehyde (OPA), a member of the aldehyde family, has 

been introduced as a liquid chemical disinfectant for medical devices 

(Hession , 2003).  Ortho-phthalaldehyde is a high-level disinfectant that 

received FDA clearance in October 1999. It contains 0.55% 1,2-

benzenedicarboxaldehyde (OPA). OPA solution is a clear, pale-blue liquid 

with a pH of 7.5. 

Mode of Action : 

     Preliminary studies on the mode of action of OPA suggest that both OPA 

and glutaraldehyde interact with amino acids, proteins  of the 

microorganisms. However, OPA is a less potent cross-linking agent. This is 

compensated for by the lipophilic aromatic nature of OPA that is likely to 

assist its uptake through the outer layers of mycobacteria and gram-negative 

bacteria (Fraud et al., 2003) . OPA appears to kill spores by blocking the 

spore germination process (Cabrera-Martinez et al., 2002).  

  Microbicidal Activity : 

       OPA had demonstrated excellent microbiocidal activity in in vitro 

studies (Rutala , 1999). For example, it had shown superior compared with 

glutaraldehyde. The mean time required to effect a 6-log10 reduction for M. 

bovis using 0.21% OPA was 6 minutes, compared with 32 minutes using 

1.5% glutaraldehyde (Gregory et al., 1999) , when tested against a wide 

range of microorganisms, including glutaraldehyde-resistant mycobacteria 
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and Bacillus subtilis spores (Walsh et al., 1999). OPA showed good activity 

against the mycobacteria tested, including the glutaraldehyde-resistant 

strains. OPA had several potential advantages compared with 

glutaraldehyde. It required no activation, is not a known irritant to the eyes 

and nasal passages, had excellent stability over a wide range of pH (pH 3-9), 

did not require exposure monitoring, and has a barely perceptible odor. Like 

glutaraldehyde, OPA had excellent material compatibility. A potential 

disadvantage was that OPA stains proteins gray (including unprotected skin) 

and thus must be handled with caution (i.e., use of gloves, eye protection, 

fluid-resistant gowns when handling contaminated instruments, 

contaminated equipment, and chemicals) (Rutala , 1999). 

     Manufacturer’s data showed that OPA will last longer before reaching its 

minimum effective concentration limit (about 82 cycles) compared with 

glutaraldehyde (after 40 cycles) in an automatic endoscope reprocessor 

(Chen  , 1999).  

    The high-level disinfectant label claims for OPA solution at 20oC vary 

worldwide (e.g: 5 minutes in Europe, Asia, and Latin America; 10 minutes 

in Canada; and 12 minutes in the United States) (Williams et al., 1998) . 

FDA clearance was based on a “simulated-use” test requirement for a 6-

log10 reduction of resistant bacteria suspended in organic matter and dried 

onto an endoscope. Since this test does not include cleaning, an essential 

component of disinfection of reusable devices (e.g., endoscopes), it is likely 

that the time required for high-level disinfection of a medical device by OPA 

would be less than 12 minutes. Efficacy test results using mycobacteria 

support a 5-minute exposure time at room temperature for OPA with a 

greater than 5-log10 reduction. Canadian regulatory authorities require a 6-

log10 reduction in mycobacteria (this requires approximately 6 min) and 
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allow only 5-minute exposure time intervals; thus, the exposure time for 

Canadians was set at 10 minutes (Rutala and Weber , 1999). 

 

C - Hydrogen peroxide 
  Overview: 

      The literature contained several accounts of the properties, germicidal 

effectiveness, and potential uses for stabilized hydrogen peroxide in the 

health-care setting. It ascribe good germicidal activity to hydrogen peroxide 

and attest to its bactericidal, virucidal, sporicidal, and fungicidal properties 

(Rutala et al., 1993).  

   Mode of Action:  

       Hydrogen peroxide works by producing destructive hydroxyl free 

radicals that can attack membrane lipids, DNA, and other essential cell 

components. Catalase, produced by aerobic organisms and facultative 

anaerobes that possess cytochrome systems, can protect cells from 

metabolically produced hydrogen peroxide by degrading hydrogen peroxide 

to water and oxygen. This defense is overwhelmed by the concentrations 

used for disinfection (Omidbakhsh and Sattar , 2006) .   

Microbicidal Activity :  

     Hydrogen peroxide is an oxidizing agent that is being used to achieve 

high-level disinfection.. Inactivation of microorganisms is dependent on 

time, temperature, and concentration. A 10% concentration of hydrogen 

peroxide had been shown to inactivate 106 Bacillus species in 60 minutes, 

while a 3% concentration killed 106 Bacillus species in 150 minutes in 6 of 7 

trials (Wardle and Renninger , 1975). 

     The currently marketed product, Sporox (Reckitt & Colman, Montvale, 

NJ), is a premixed, ready-to-use chemical that contains 7.5% hydrogen 



 

 
23 

RReevviieeww  
peroxide and 0.85% phosphoric acid (to maintain a low pH) ( Greene ,1985 

and Monticello ,1994)  . The manufacturer’s recommended contact time for 

high-level disinfection was 30 minutes at 20ºC. Although the product was 

marketed at 6.0%, based on its minimum effective concentration, the 

concentration of the unused product was 7.5%. Manufacturer’s data 

demonstrate an ~106 reduction of Mycobacterium bovis within 20 minutes 

(Reckitt and Colman , 1997) The mycobactericidal activity of 7.5% 

hydrogen peroxide had been corroborated by (Sattar , 1997), who showed 

the inactivation of >105 multidrug-resistant M.tuberculosis after a 10-minute 

exposure (Sattar , 1997). Thirty minutes were required for >99.9% 

inactivation of polio and hepatitis A viruses (Reckitt and Colman , 1997).  

He also added the effectiveness of 7.5% hydrogen peroxide at 10 minutes 

was compared to 2% alkaline glutaraldehyde at 20 minutes in manual 

disinfection of endoscopes; no significant difference in germicidal activity 

was observed ( Sattar , 1997 ). There also were no complaints received from 

the nursing or medical staff in terms of odor or toxicity. Vesley et al. (1992) 

demonstrated that 7.5% hydrogen peroxide was more effective in killing or 

removing Bacillus subtilis spores in a 10-minute contact time when 

compared to 2% glutaraldehyde .  

     As with other chemical sterilants, dilution must be monitored by 

regularly testing the minimum effective concentration (ie, 6.0%). 

Compatibility testing of Sporox by Olympus (Melville, NY) found no 

significant functional changes observed with any tested endoscopes, but 

found some cosmetic changes (eg, discoloration of black anodized metal 

finishes) (Melville , 1998).  
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D - Peracetic Acid and Hydrogen Peroxide 
 Overview:  

       Peracetic, or peroxyacetic, acid was characterized by rapid action 

against all microorganisms. Special advantages of peracetic acid were that it 

lacks harmful decomposition products (i.e., acetic acid, water, oxygen, 

hydrogen peroxide), enhanced removal of organic material (Tucker et al., 

1996) ,  and leaves no residue. It remained effective in the presence of 

organic matter and sporicidal even at low temperatures . Peracetic acid can 

corrode copper, brass, bronze, plain steel, and galvanized iron but these 

effects can be reduced by additives and pH modifications. It is considered 

unstable, particularly when diluted; for example, a 1% solution lost half its 

strength through hydrolysis in 6 days, whereas 40% peracetic acid lost 1%–

2% of its active ingredients per month (Block , 2001b).  

     Two chemical sterilants were available that contained peracetic acid plus 

hydrogen peroxide (i.e., 0.08% peracetic acid plus 1.0% hydrogen peroxide; 

and 0.23% peracetic acid plus 7.35% hydrogen peroxide .  

 Mode of Action: 

     Little was known about the mechanism of action of peracetic acid, but it 

was believed to function similarly to other oxidizing agents that was , it 

denatured proteins, disrupts the cell wall permeability, and oxidized 

sulfhydryl and sulfur bonds in proteins, enzymes, and other metabolites 

(Block , 2001a). 

Microbicidal Activity :  

      Peracetic acid will inactivate gram-positive and gram-negative bacteria, 

fungi, and yeasts in <5 minutes at <100 ppm. In the presence of organic 

matter, 200–500 ppm was required. For viruses, the dosage range was wide 

(1200–2250 ppm), with poliovirus inactivated in yeast extract in 15 minutes 
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with 1,500–2,250 ppm. In one study, 3.5% peracetic acid was ineffective 

against HAV after 1-minute exposure using a carrier test (Mbithi et al., 

1990). The combination of peracetic acid and hydrogen peroxide inactivated 

all microorganisms except bacterial spores within 20 minutes. 

 

IV - Physical disinfectants:  
A - Dry hot air :  

    The use of disinfectants for decontamination of rigid endoscopes should 

be discouraged in favor of heat processes that can be more strictly 

controlled. As an alternative to the use of liquid chemicals, rigid 

endoscopes may be disinfected at a high level using various other methods 

such as slow temperature steam held at 73 °C-80 °C for a minimum of 10 

minutes and by processing in a thermal washer-disinfector, meeting the 

time/temperature relationships with holding temperatures of 73 °C for 3 

minutes, 80 °C for 1 minute, or 90 °C for 12 seconds (Campbell and 

Cripps , 1991 ).  

     Steam under pressure was preferred to the use of liquid chemical 

disinfectants for disinfection of all invasive or surgical endoscopes; 

however, it was unsuitable for heatsensitive instruments. It was important to 

note that instruments with narrow lumens, such as endoscopes, from which 

air cannot be readily displaced, liquid disinfection was less satisfactory than 

heat process. Flexible endoscopes are heat sensitive, and therefore chemical 

disinfection or sterilization should be performed at temperatures that are in 

accordance with the manufacturer instructions. Most flexible endoscopes are 

compatible with ethylene oxide and certain liquid chemical disinfectants.Dry 

heat coagulates the proteins in all organisms,caused oxidative free radical 
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damage, drying of cells, and can even burn cells to ashes, as seen in 

incineration (Campbell and Cripps , 1991).  

     Immersion of equipment in a fluid was generally a less reliable method of 

sterilization (or disinfection) than exposure to heat and it had the 

disadvantage that thorough rinsing was necessary after processing. All 

materials should be clean, and only surfaces wetted by glutaraldehyde will 

be satisfactory treated (Ayliffe et al., 2000) .  

    Overall, glutaraldehyde needed to be carefully controlled to prevent 

recontamination or deposition of particulate matter on instruments when 

they were rinsed to remove residual glutaraldehyde (Hadia and Mervat , 

2001)  in contrast with dry hot air, which does not need any rinsing and 

results in complete dryness. 

 
B - Ultraviolet rays: 

           Healthcare authorities are very concerned about nosocomial infection, 

and they are continuously seeking innovative methods to control the 

problem. Unfortunately, many of the microorganisms responsible for 

nosocomial infections are difficult to eradicate, and have become drug 

resistant. Notable examples are methicillin resistant Staphylococcus aureus 

(MRSA) and P. aeruginosa, both of which are found in many hospital 

buildings. MRSA is a major problem in many hospitals throughout the world  

(Farrington et al., 1990 and Kumari et al., 1997).  

       Over a number of years, short wave ultraviolet radiation (UV 200-280 

nm) had been used to disinfect air and surfaces in operating rooms, patient 

rooms, laboratories and so on, as well as air in ventilation ducts. Despite the 

well-documented effect of ultraviolet radiation on air quality, thus reducing 
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the occurrence of infections, this technology had been relatively little used. 

One advantage of this method is that the UV sources ensure a continuous 

reduction in the number of airborne microorganisms that were generated all 

the time (Banrud and Moan, 1999). 

       The germicidal properties of ultraviolet irradiation are due to the DNA 

absorption of the UV light, causing cross linking between neighboring 

pyrimidine nucleoside bases (thymine and cytosine) in the same DNA 

strand. Due to the mutated base, formation of the hydrogen bonds to purine 

bases on the opposite strand is impaired. DNA transcription and replication 

is thereby blocked, compromising cellular functions and eventually leading 

to cell death. The amount of cross linking is proportional to the amount of 

UV exposure. The level of mutations that can be reversed depends on the 

UV repair system present in the target microorganism. Once the threshold of 

cross linking has been exceeded, the number of crosslinks was beyond 

repair, and cell death was occurs (Miller et al., 1999 ). 

     The maximum bactericidal effect occurs at 240–280 nm. Mercury vapor 

lamps emit more than 90% of their radiation at 253 nm, which is near the 

maximum microbicidal activity. Inactivation of microorganisms results from 

destruction of nucleic acid through induction of thymine dimmers . Bacteria 

and viruses are more easily killed by UV light than are bacterial spores 

(Russell , 1999). 

      The D10 value for a microorganism is defined as the UV dose necessary 

to effect a 90% reduction in Colony Forming Units (CFUs) (Sztanyik, 

1974). The lethal effect of UV radiation on bacteria had been known for 

approximately 100 years. The activation spectrum peaks in the range 260 to 

270 nm and is similar to the absorption spectrum of nucleic acids, thus 

deoxyribonucleic acid (DNA) is the main target. The wavelengths of 
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ultraviolet (UV) radiation start a bit shorter than visible light and extend to 

low-energy x rays. UV wavelengths are on the order of 10–7 to 10–8 meter, 

and frequencies extend from 1015 to 1016 hertz. The atoms of many 

elements radiate energy in the ultraviolet range. Conventional low and 

medium pressure mercury discharge UV lamps have a strong spectral 

emission at 253.7 nm, close to the peak of the action spectrum, and can be 

used as an effective bactericidal agent. UV light at this wavelength is 

absorbed by nucleic acids with the formation of pyrimidine dimmers, 

resulting in damage to the DNA of the micro-organism which is lethal 

(Miller et al., 1999 ). 

 

C - Gamma irradiation: 
     Gamma radiation is one of the three types of natural radioactivity. 

Gamma rays are electromagnetic radiation, like X-rays.  The other two types 

of natural radioactivity are alpha and beta radiation, which are in the form of 

particles.   Gamma rays are the most energetic form of electromagnetic 

radiation, with a very short wavelength of less than one-tenth of a nanometer   

(NDT , 2010).  

      Gamma Radiation is a form of pure energy that is generally 

characterized by its deep penetration and low dose rates, Gamma Radiation 

effectively kills microorganisms throughout the product and its packaging 

with very little temperature effect , Gamma radiation has many benefits such 

as :   precise dosing , rapid processing , uniform dose distribution ,s ystem 

flexibility , dosimetric release and the immediate availability of product after 

processing. Gamma Radiation is a penetrating sterilant that kills 

microorganisms by attacking the DNA molecule or some closely associated 

functional component of its replicative process (Altman et al., 1970). Both 



 

 
29 

RReevviieeww  
direct and indirect mechanisms are instrumental in the disruption of the 

DNA bond, which results in the prevention of cellular division and, 

consequently, the propagation of life. Although Gamma rays are highly 

effective in killing microorganisms, they do not create residues, nor do they 

have sufficient energy to impart radioactivity (Scholla and Wells , 1997). 

Indirect effects that account for 53.82% of the radiobiological effect , largely 

result from interaction of radiation with water molecules through organic 

radicals can also participate (Block and Lomen , 1973). 

  The use of ionizing radiation for sterilization of medical products is now a 

well established technology . The efficiency of the sterilization process 

depend both on the number and radiation resistance of the contaminating 

microflora . Sterilization by ionizing radiation, primarily by cobalt 60 

gamma rays or electron accelerators, is a low-temperature sterilization 

method that has been used for a number of medical products (e.g., tissue for 

transplantation, pharmaceuticals, medical devices). There are no FDA-

cleared ionizing radiation sterilization processes for use in healthcare 

facilities. Because of high sterilization costs, this method is an unfavorable 

alternative to ETO and plasma sterilization in healthcare facilities but is 

suitable for large-scale sterilization. Some deleterious effects on patient-care 

equipment associated with gamma radiation due to oxidation in polyethylene 

and delamination and cracking in polyethylene knee bearings ( Williams et 

al ., 1998 ).  

     For over fifty years, Gamma Radiation has been highly regarded as a 

safe, cost-competitive methodology for the sterilization of healthcare 

products, components and packaging. Today, spurred in large measure by its 

compatibility with single-use, disposable medical devices, Gamma Radiation 

is being used by an everincreasing percentage of the healthcare industry. As 



 

 
30 

RReevviieeww  
a result, Gamma Radiation, which once accounted for only 5% of the 

sterilization market, has grown to nearly 50% (Scholla and Wells , 1997). 

     This property means that gamma radiation is often used to kill living 

organisms, in a process called irradiation. Applications of this include 

sterilizing medical equipment (as an alternative to autoclaves or chemical 

means), removing decay-causing bacteria from many foods or preventing 

fruit and vegetables from sprouting to maintain freshness and flavor 

(Wikipedia , 2010). 

    Amaral- Gurgel et al. (1999) reported that 3KGy was enough to destroy 

Staphylococcus aureus and 2 KGy inhibited its toxins production. Afifi and 

El Nashaby (2001) studied the effect of Gamma radiation on S. aureus and 

Salmonella sp. of some chicken meat. The results indicated that 3KGy dose 

of Gamma irradiation completely destroyed S.aureus and Salmonella sp. 

Spoto et al. (2000) evaluated the effect of Gamma radiation on reducing the 

population of S. aureus, E.coli and Salmonella typhimrium in ground 

chicken breast stored under refrigeration. Farkas et al. (2005) found that the 

3 kGy dose reduced the S. aureus count in tortellini below the detection limit 

(logCFU=0.26), and it remained undetectably low in the irradiated samples 

during all 28 days of storage, while the S. aureus count in the unirradiated 

samples increased up to 10 8 CFU/g during 8 days.  
 

V - Factors affecting the efficancy of disinfection and 

      sterilization : 
      The activity of germicides against microorganisms depends on a number 

of factors, some of which are intrinsic qualities of the organism, others of 

which are the chemical and external physical environment , these will be 

briefly reviewed (Favero and Bond , 2001). 
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 A - Number and Location of Microorganisms  
       When all other conditions remaining constant, the larger the number of 

microbes, the more time a germicide needs to destroy all of them. 

Researchers also have shown that aggregated or clumped cells are more 

difficult to inactivate than monodispersed cells (Gillis and Schmidt , 1983). 

    Medical instruments with multiple pieces must be disassembled and 

equipment such as endoscopes that have crevices, joints, and channels are 

more difficult to disinfect than are flat surface equipment because 

penetration of the disinfectant of all parts of the equipment is more difficult. 

Only surfaces that directly contact the germicide will be disinfected, so there 

must be no air pockets and the equipment must be completely immersed for 

the entire exposure period (Rutala and Weber ,  2004).  

B -  Innate Resistance of Microorganisms  
      Microorganisms vary greatly in their resistance to chemical germicides 

and sterilization processes (Russell , 1998) Intrinsic resistance mechanisms 

in microorganisms to disinfectants vary. For example, spores are resistant to 

disinfectants because the spore coat and cortex act as a barrier, mycobacteria 

have a waxy cell wall that prevents disinfectant entry, and gram-negative 

bacteria possess an outer membrane that acts as a barrier to the uptake of 

disinfectants (Russell , 2001). That is, to destroy the most resistant types of 

microorganisms (i.e., bacterial spores), the user needs to employ exposure 

times and a concentration of germicide needed to achieve complete 

destruction. Except for prions, bacterial spores possess the highest innate 

resistance to chemical germicides, followed by coccidia (e.g., 

Cryptosporidium), mycobacteria (e.g., M. tuberculosis), nonlipid or small 

viruses (e.g., poliovirus, and coxsackievirus), fungi (e.g., Aspergillus, and 

Candida), vegetative bacteria (e.g., Staphylococcus, and Pseudomonas) and 
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lipid or medium-size viruses (e.g., herpes, and HIV). The germicidal 

resistance exhibited by the gram-positive and gram-negative bacteria is 

similar with some exceptions (e.g., P. aeruginosa which shows greater 

resistance to some disinfectants) (Gebel et al., 2002). P. aeruginosa  also is 

significantly more resistant to a variety of disinfectants in its “naturally 

occurring” state than are cells subcultured on laboratory media (Favero and 

Bond , 2001). Rickettsiae, Chlamydiae, and mycoplasma cannot be placed 

in this scale of relative resistance because information about the efficacy of 

germicides against these agents is limited (Lee et al., 1985) Because these 

microorganisms contain lipid and are similar in structure and composition to 

other bacteria, they can be predicted to be inactivated by the same 

germicides that destroy lipid viruses and vegetative bacteria. A known 

exception to this supposition is Coxiella burnetti, which has demonstrated 

resistance to disinfectants (Scott and Williams , 1990) .  

 C - Concentration and Potency of Disinfectants  
      With other variables constant, the more concentrated the  disinfectant, 

the greater its efficacy and the shorter the time necessary to achieve 

microbial kill. Generally not recognized, however, is that all disinfectants 

are not similarly affected by concentration adjustments. For example, 

quaternary ammonium compounds and phenol have a concentration 

exponent of 1 and 6, respectively; thus, halving the concentration of a 

quaternary ammonium compound requires doubling its disinfecting time, but 

halving the concentration of a phenol solution requires a 64-fold (i.e., 26) 

increase in its disinfecting time (Russell , 2004).  

        Considering the length of the disinfection time, which depends on the 

potency of the germicide, also is important. This was illustrated by 

Spaulding who demonstrated using the mucin-loop test that 70% isopropyl 
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alcohol destroyed 104 M. tuberculosis in 5 minutes, whereas a simultaneous 

test with 3% phenolic required 2–3 hours to achieve the same level of 

microbial kill (Spaulding , 1968). 

D - Physical and Chemical Factors  
       Several physical and chemical factors also influence disinfectant 

procedures: temperature, pH, relative humidity, and water hardness. For 

example, the activity of most disinfectants increases as the temperature 

increases, but some exceptions exist. Furthermore, too great an increase in 

temperature causes the disinfectant to degrade and weakens its germicidal 

activity and thus might produce a potential health hazard.  

    An increase in pH improved the antimicrobial activity of some 

disinfectants (e.g., glutaraldehyde, quaternary ammonium compounds) but 

decreases the antimicrobial activity of others (e.g., phenols, hypochlorites, 

and iodine). The pH influences the antimicrobial activity by altering the 

disinfectant molecule or the cell surface (Russell , 2004).   

      Relative humidity is the single most important factor influencing the 

activity of gaseous disinfectants/sterilants, such as EtO, chlorine dioxide, 

and formaldehyde.  

     Water hardness (i.e., high concentration of divalent cations) reduces the 

rate of kill of certain disinfectants because divalent cations (e.g., 

magnesium, calcium) in the hard water interact with the disinfectant to form 

insoluble precipitates (Rutala , 1999). 

E - Organic and Inorganic Matter  
       Organic matter in the form of serum, blood, pus, or fecal or lubricant 

material can interfere with the antimicrobial activity of disinfectants in at 

least two ways. Most commonly, interference occured by a chemical 

reaction between the germicide and the organic matter resulting in a 
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complex that was less germicidal or nongermicidal, leaving less of the active 

germicide available for attacking microorganisms. Chlorine and iodine 

disinfectants, in particular, were prone to such interaction. Alternatively, 

organic material can protect microorganisms from attack by acting as a 

physical barrier (Lewis and Arens , 1995). 

        The effects of inorganic contaminants on the sterilization process were 

studied during the 1950s and 1960s (Doyle and Ernst , 1967). These and 

other studies showed the protection by inorganic contaminants of 

microorganisms to all sterilization processes results from occlusion in salt 

crystals (Gorham et al., 1998) .This further emphasized the importance of 

meticulous cleaning of medical devices before any sterilization or 

disinfection procedure because both organic and inorganic soils were easily 

removed by washing (Jacobs , 1998).  

 F - Duration of Exposure  
        Items must be exposed to the germicide for the appropriate minimum 

contact time. Multiple investigators had demonstrated the effectiveness of 

low-level disinfectants against vegetative bacteria (e.g., Listeria, E. coli, 

Salmonella, VRE, MRSA), yeasts (e.g., Candida), mycobacteria (e.g., M. 

tuberculosis), and viruses (e.g., poliovirus) at exposure times of 30–60 

seconds (Rice et al., 1999). The exact times for disinfecting medical items 

are somewhat elusive because of the effect of the aforementioned factors on 

disinfection efficacy. Certain contact times have proved reliable, but, in 

general, longer contact times are more effective than shorter contact times 

(Williams et al., 1998) .  

   Several investigators have demonstrated that cleaning endoscopic 

equipment is extremely effective in eliminating microbial contaminants 

(Chu et al., 1998). These studies have shown a mean 4.0-log reduction in 
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the level of microbial contaminants with cleaning alone. Cleaning is a very 

effective adjuvant, because it removes pathogenic microorganisms from 

inanimate objects, as well as organic and inorganic matter that may interfere 

with the microbiocidal activity of the sterilant. Thus, cleaning allows the use 

of shorter exposure times to achieve high-level disinfection (Rutala and 

Weber , 1999) . 

G - Biofilms  
       Microorganisms may be protected from disinfectants by production of 

thick masses of cells and extracellular materials, or biofilms (Anderson et 

al., 1990) Biofilms are microbial communities that are tightly attached to 

surfaces and cannot be easly removed. Once these masses form, microbes 

within them can be resistant to disinfectants by multiple mechanisms, 

including physical characteristics of older biofilms, genotypic variation of 

the bacteria, microbial production of neutralizing enzymes, and physiologic 

gradients within the biofilm (e.g., pH). Bacteria within biofilms are up to 

1,000 times more resistant to antimicrobials than are the same bacteria in 

suspension (Vickery et al., 2004). Although new decontamination methods 

are being investigated for removing biofilms, chlorine and monochloramines 

can effectively inactivate biofilm bacteria (Marion-Ferey et al., 2003) 

Investigators have hypothesized that the glycocalyx-like cellular masses on 

the interior walls of polyvinyl chloride pipe would protect embedded 

organisms from some disinfectants and be a reservoir for continuous 

contamination (Brown et al., 1995) Biofilms have been found in whirlpools, 

dental unit waterlines, and numerous medical devices (e.g., contact lenses, 

pacemakers, hemodialysis systems, urinary catheters, central venous 

catheters, endoscopes) (Donlan and Costerton , 2002). Their presence can 

have serious implications for immunocompromised patients and patients 
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who have indwelling medical devices. Some enzymes  and detergents 

(Vickery et al., 2004) can degrade biofilms or reduce numbers of viable 

bacteria within a biofilm, but no products are EPA registered or FDA cleared 

for this purpose.  
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   VI - Storage and preparation of endoscopes :  
       At the completion of an endoscopy session, the endoscope should be 

visually inspected, dismantled as necessary, leak tested, cleaned, and 

disinfected or sterilized as appropriate in accordance with the endoscope and 

AER manufacturers’ instructions. 

      A local policy should be developed for the storage of endoscopes in 

conjunction with the device manufacturer’s instructions. 

• Sterilized endoscopes 

      Sterilized endoscopes (i.e. rigid endoscopes that have been autoclaved) 

must be stored sealed in the container or packaging in which they were 

sterilized. Agreement should be sought between the user and the Sterile 

Service Department or other decontamination facility on a maximum 

shelflife for the packaged endoscope. Steps should be taken to ensure that 

stock rotation occursed. 

• Disinfected endoscopes 

       On completion of disinfection, the endoscope should be purged with 

compressed air to facilitate thorough drying. Alternatively, 70% alcohol may 

be used to dry internal surfaces and channels. The alcohol will evaporate and 

therefore the endoscope does not require subsequent rinsing. Lensed 

instruments should not be immersed in alcohol for periods in excess of 5 

minutes as this causes damage to lens cements. Consideration needs to be 

given to the quality of compressed air (microbial and particulate) to prevent 

recontamination of the endoscope. Other fixed and detachable 

nonautoclavable components should also be dried. 

   Flexible endoscopes should be stored suspended vertically in ventilated 

storage cabinets, to allow circulation of air. They should not be in contact 

with other endoscopes or flat surfaces. Ideally, control valves, distal hoods, 

caps and other detachable components should be stored separately. However, 
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it may be necessary to store a gastrointestinal endoscope and a bronchoscope 

fully assembled and available for out of hours emergency use. 

Before storage, the rubber seals of the suction and air/water valves should be 

lubricated sparingly with silicone oil or in accordance with the 

manufacturer’s instructions. 

• Endoscope reprocessing 
    Endoscopes which have been subjected to high-level disinfection should 

be reprocessed again in accordance with the manufacturer’s instructions, 

depending on the time elapsed since the previous disinfection procedure e.g: 

Greater than 3 hours (MDA , 2002). 

     Reuse is associated with several important disadvantages, related to the 

decline in concentration of the disinfectant. The useful life of the 

disinfectant is limited to the maximum storage time as indicated by the 

manufacturer of the agent and the number of times that the disinfectant is 

used. The active component disappears through use and the disinfectant is 

diluted by the rinse water that remains in the basin. A demonstrated risk 

of reduced concentration through reuse of a disinfectant is growth of 

Mycobacterium cheloneï and other mycobacteria. The maximum number 

of processes must be determined by measuring the concentration, and 

must then be monitored by means of a process counter (Caesar et al., 

1998). 

      To reduce nosocomial transmission of microorganisms by endoscopy a 

standard reprocessing procedure must be systematically followed. 

1. Immediately after use, the air-water channel should be cleared with forced 

air, and tap water or detergent suctioned or pumped through the 

aspiration/ biopsy channel(s) to remove organic debris. 

2. All detachable parts (e.g. hoods and suction valves) should be removed 

and soaked in a detergent solution, and the external parts of the 

endoscopes gently wiped. 
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3. All accessible channels should then be irrigated with tap water or 

detergent solution, brushed (using sterile or single use brush) and purged. 

4. Before any immersion, the endoscope must be leak-tested. After pre-

treatment and mechanical cleaning the endoscope should be cleaned and 

disinfected, either manually or automatically. In both cases, the complete 

cycle includes several stages: 

 5. Cleaning using an approved detergent (this solution cannot be reused). 

6. Rinsing (tap water is sufficient for this in-between rinsing stage). 

7. Disinfection. Using an approved, high level disinfectant. Regarding CJD 

risk, a disinfectant with proteinfixative properties (i.e. aldehyde-based 

products) should not be used. A non-fixative disinfectant should be 

selected. 

8. Rinsing: The level of microbial purity of the water used depends on the 

further use of the endoscope (bacteriologically controlled water or sterile 

water). 

9. Drying: If the endoscope is not stored, this drying stage includes only air-

blowing the channel to remove residual water (WHO , 2002) .  

 

VII - Virulence factors of pathogenic bacterial isolates :  
    The virulence factor concept has unquestionably led to the identification 

of important microbial attributes of virulence that have greatly furthered our 

understanding of microbial pathogenesis. Furthermore, the approach of 

defining virulence factors by the use of the molecular postulates , Falkow, 

(2004) had provided an experimentally rigorous approach to the study of 

virulence in certain microbes. Nevertheless, the virulence factor concept had 

significant limitations for a global understanding of microbial virulence. 

    The microbial attributes that confered the potential for virulence fall 

primarily within several categories, including the ability to enter a host; the 

ability to evade host defenses; the ability to grow in a host environment; the 
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ability to counteract host immune responses; the ability to acquire iron and 

nutrients from the environment and the ability to sense environmental 

change. However, attempting to fit virulence factors within neat categories 

of function was probably a futile exercise since some categories overlap and 

some attributes can be assigned to more than one group. For example, 

enzymes that digest host tissue damage the host, generate nutrients and can 

promote entry, and mechanisms that permit a microbe to evade phagocytosis 

enable survival in a host. When the outcome of these adaptations caused host 

damage, the microbe was a pathogen and its virulence was a relative 

measure of the damage it can induce. The microbial determinants that 

mediate damage in the context of microbial pathogenicity and virulence are 

the virulence factors (Arturo and Liise-anne ,2009).  

   Numerous enzymes had been implicated in microbial virulence. Enzymes 

that were considered virulence factors were generally active against host 

components and contribute to virulence by damaging host tissues. Tissue 

damaged makes the host permissive for microbial infection. Enzyme 

virulence factors that damaged tissue included proteases, neurominidases 

and phospholipases. These enzymes damage cells and provide nutrients by 

digesting substrates into smaller components that can be assimilated by 

microbes. However, they also altered host cellular receptors in a manner that 

can subvert the binding of their usual ligands, such as complement, and alter 

microbial behavior to promote invasiveness, serum resistance and evasion of 

host immune mechanisms. Other enzymes, such as urease, contribute to 

virulence by facilitating survival inside phagocytic cells (Cox et al., 2000). 

    Certain virulence factors specifically favor the development of 

pyelonephritis, others favor cystitis, and others favor asymptomatic 

bacteriuria. The currently defined virulence factors clearly contribute to the 

virulence of wild-type strains but were usually insufficient in themselves to 
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transform an avirulent organism into a pathogen, demonstrating that other 

as-yet-undefined virulence properties await discovery ( Johnson , 1991) . 

     Pseudomonas is the most common cause of infections of burn injuries 

and of the external ear (otitis externa), and was the most frequent colonizer 

of medical devices (e.g., catheters). Pseudomonas can, in rare circumstances, 

being one of the most common agents isolated in several studies (Diekema 

et al., 1999). Pyocyanin was a virulence factor of the bacteria and had been 

known to cause death in C. elegans by oxidative stress (Prithiviraj et al., 

2005). One in ten hospital-acquired infections were from Pseudomonas. 

Cystic fibrosis patients were also predisposed to P. aeruginosa  infection of 

the lungs. P. aeruginosa  may also be a common cause of "hot-tub rash" 

(dermatitis), caused by lack of proper, periodic attention to water quality. 

Pseudomonas was also a common cause of post-operative infection in radial 

keratotomy surgery patients. The organism is also associated with the skin 

lesion ecthyma gangrenosum.  

     Infection with Pseudomonas species commonly occured in hospitalized 

patients and represents an important cause of morbidity and mortality in 

patients compromised by other diseaes . Pseudomonas aeruginosa  produced 

a large number of extracellular factirs which had the potential to contribute 

to it's virulence  (Liu ,1974) . Some of these like protease , lipase , gelatinase 

, hemolycin and exotoxin had been suggested to be involved in pathogenicity   

(Carney et al., 1973) .  

     In Staphylococcus aureus, many exoproteins were synthesized and 

secreted at the end of exponential growth under the control of a global 

regulatory determinant known as agr (Recsei et al., 1986). The agr response 

involved induction of the synthesis of many secreted proteins, including 

toxic shock syndrome toxin-1 (TSST-1), a-, (3- and 8-hemolysins, and serine 

protease, and reciprocal repression of the synthesis of surface proteins, such 
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as protein A, coagulase and probably fibronectin binding protein (Lindberg 

et al., 1990). 

    Uropathogenic strains of Escherichia coli were characterized by the 

expression of distinctive bacterial properties, products, or structures referred 

to as virulence factors because they help the organism overcome host 

defenses and colonize or invade the urinary tract. Virulence factors of 

recognized importance in the pathogenesis of urinary tract infection (UTI) 

included adhesins (P fimbriae, certain other mannose-resistant adhesins, and 

type 1 fimbriae), the aerobactin system, hemolysin, K capsule, and resistance 

to serum killing. In general, the more virulence factors a strain expressed , 

the more severe an infection it was able to cause ( Johnson , 1991) . 

 

VIII - Prevention of nosocomial infection 
1- Reducing person-to-person transmission 
   1.1 Hand decontamination 

      The importance of hands in the transmission of hospital infections had been 

well demonstrated (Larson , 1988), and can be minimized with appropriate hand 

hygiene (Larson , 1995). Compliance with handwashing, however, was 

frequently suboptimal. This is due to a variety of reasons, including: lack of 

appropriate accessible equipment, high staff-to-patient ratios, allergies to 

handwashing products. Simple hygiene procedures may be limited to hands and 

wrists; surgical procedures include the hand and forearm. Procedures will vary 

with the patient risk assessment : 

• Routine care (minimal): 

    Handwashing with non-antiseptic soap , or quick hygienic hand 

disinfection (by rubbing) with alcoholic solution . 
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• Antiseptic handcleaning (moderate) –aseptic care of infected patients 

      By hygienic handwashing with antiseptic soap following    

manufacturers instructions (e.g. one minute) , or quick hygienic hand 

disinfection: as previously 

• Surgical scrub (surgical care): 

      Surgical hand and forearm washing with antiseptic soap and 

sufficient time and duration of contact (3–5 minutes) , or surgical hand 

and forearm disinfection: simple handwash and drying followed by two 

applications of hand disinfectant, then rub to dry for the duration of 

contact defined by the product. 

 1.2 Personal hygiene 
      All staff must maintain good personal hygiene. Nails must be clean and 

kept short. False nails should not be worn. Hair must be worn short or 

pinned up. Beard and moustaches must be kept trimmed shortand clean. 

1.3 Clothing 
   1.3.1 Working clothes 

        Staff can normally wear a personal uniform or street clothes covered by 

a white coat. In special areas such as burn or intensive care units, uniform 

trousers and a short-sleeved gown are required for men and women. In other 

units, women may wear a shortsleeved dress. 

 1.3.2 Shoes 

      In aseptic units and in operating rooms, staff must wear dedicated shoes, 

which must be easy to clean. 

 1.3.3 Caps 

     In aseptic units, operating rooms, or performing selected invasive 

procedures, staff must wear caps or hoods which completely cover the hair. 
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1.3.4 Masks  

   Masks of cotton wool, gauze, or paper are ineffective. Paper masks with 

synthetic material for filtration are an effective barrier against 

microorganisms ( Pratt , 2001 ).  

1.3.5 Gloves 

     Gloves are used for: 

§ Patient protection: staff wear sterile gloves for surgery, care for 

immunocompromised patients, invasive procedures which enter body 

cavities. 

§ Non-sterile gloves should be worn for all patient contacts where hands 

are likely to be contaminated, or for any mucous membrane contact. 

§ Staff protection: staff wear non-sterile gloves to care for patients with 

communicable disease transmitted by contact, to perform bronchoscopies 

or similar examinations. 

§ Hands must be washed when gloves are removed or changed. 

§ Disposable gloves should not be reused. 

§ Latex or polyvinyl-chloride are the materials most frequently used for 

gloves. Quality, i.e. absence of porosity or holes and duration of use vary 

considerably from one glove type to another. Sensitivity to latex may 

occur, and the occupational health programme must have policies to 

evaluate and manage this problem (Pratt , 2001). 

 

2 - Preventing transmission from the environment 
  To minimize the transmission of microorganisms from equipment and the 

environment, adequate methods for cleaning, disinfecting and sterilizing 

must be in place. Written policies and procedures which are updated on a 

regular basis must be developed for each facility. 
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- Cleaning of the hospital environment 
§ Routine cleaning is necessary to ensure a hospital environment which is 

visibly clean, and free from dust and soil. 

§ Ninety per cent of microorganisms are present within “visible dirt”, and 

the purpose of routine cleaning is to eliminate this dirt. Neither soap nor 

detergents have antimicrobial activity, and the cleaning process depends 

essentially on mechanical action. 

§ There must be policies specifying the frequency of cleaning and 

cleaning agents used for walls, floors, windows, beds, curtains, 

screens, fixtures, furniture, baths and toilets, and all reused medical 

devices. 

§ Methods must be appropriate for the likelihood of contamination, and 

necessary level of asepsis. 

     This may be achieved by classifying areas into one of four    hospital 

zones (Ducel , 1979): 

         - Zone A: no patient contact. Normal domestic cleaning (e.g.  

administration, library). 

        - Zone B: care of patients who are not infected, and not highly 

susceptible, cleaned by a procedure that does not raise dust. Dry 

sweeping or vacuum cleaners are not recommended. The use of a 

detergent solution improves the quality of cleaning. Disinfect any 

areas with visible contamination with blood or body fluids prior to 

cleaning. 

        - Zone C: infected patients (isolation wards). Clean with a 

detergent/disinfectant solution, with separate cleaning equipment for 

each room. 

       - Zone D: highly-susceptible patients (protective isolation) or protected 

areas such as operating suites, delivery rooms, intensive care units, 
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premature baby units, casualty departments and haemodialysis units. Clean 

using a detergent/ disinfectant solution and separate cleaningequipment. 

 All horizontal surfaces in zones B, C and D, and all toilet areas should be 

cleaned daily (Pratt , 2001 and Ducel , 1979) .   
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MATERIALS AND METHODS 
 

1. Samples Collection: 
     Bacterial isolates were collected from new surgical hospitals in Zagazig 

University .  Microorganisms were isolated from endoscopy before and after 

operation by washing them with sterile saline solution (8.5 g/l NaCl) , while  

samples were collected from urine and blood of both patients who had to 

undergo urological endoscopy and operation.  

    Fresh uncentrifuged urine samples were taken from patient (who did not 

receive any antibiotic for 48 hr.) collected in sterile wide mouth containers 

under complete aseptic condition. Five ml samples were subjected 

immediately for examination to determine the number of bacterial flora or 

kept at 4o C (Warren, 1996 and NCCLS , 2001). 

    Also , five ml blood sample was drawn in all patient for blood culture at the 

completion of the procedure. All samples were collected in sterile disposable 

containers , (taken to the laboratory without delay) and then subjected to the 

bacteriological assay within two hours. 

 

2. Isolation and purification of bacterial isolates :  
     A - Isolation of bacterial isolates : 
      All previously mentioned collected samples were immediately transfered 

to laboratory. Sample streaked on nutrient agar for obtaining single colony . 

Media used for isolation were :  

Nutrient Agar  (g/l)                             (Collee and Marr, 1989) 

Yeast extract      2  

Peptone      5  

Sodium chloride     5  
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Agar      15   

Distilled water     1000 ml 

pH was adjusted at 7.4 

Dissolve the ingredients in 1 l of distilled water; bring to the boil, with 

frequent agitation to dissolve. Sterilize by autoclaving for 15 min. at 

121ºC , this medium was used for cultivation of natural bacterial flora and 

P.aeroginosa .  

Blood agar                              (Farrell and Qlobinson,1972) 

For blood agar 5% of sterile blood was added to the sterilized nutrient 

agar cooled to 45ºC , it was suitable for determination of the typical 

haemolytic reactions which was important diagnostic criteria for 

Streptococci , Staphylococci , and other organisms .  

MacConkey agar   (g/l)                             (Sonnenwirth, 1980) 

This was prepared, sterilized according to manufacturer’s instructions and 

used as primary plating medium for cultivation and isolation of coliform 

organisms , and also isolation of Salmonella and Shigella sp. , Gram-

negative bacilli. 

Peptone      20   

Lactose      10   

Bile salts      1.5    

Sodium chloride     5       

Neutral red      0.03    

Agar      15    

Distilled water    1000 ml 

pH 7.1-7.3 
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B - Purification of bacterial isolates :  
    The bacterial isolates were streaked for several consecutive times on 

nutrient agar medium until pure single colonies were obtained . The 

colonies were then isolated and checked by microscopic examination by 

using Gram’s stain. The purified isolates were then maintained on slants 

of nutrient agar medium . All the slant cultures were stored in refrigerator 

with regular transfer every month . 

 

3 - Determination of total bacterial counts : 

    Serial dilutions were made of a solution containing an unknown 

number of bacteria, plate these bacteria and determine the total number of 

bacteria in the original solution by counting the number of colony 

forming units (CFU’s)  and comparing them to the dilution factor.  Each 

colony forming unit represents a bacterium that was present in the diluted 

sample.  The numbers of colony forming units (CFU’s) were divided by 

the product of the dilution factor and the volume of the plated diluted 

suspension to determine the number of bacteria per ml that were present 

in the original solution. Aliquet of 1ml of the original solution was 

pipetted into test tube 10-1  This bacterial suspension should be mixed 

thoroughly before proceeding to the next step.  By using sterile pipette 1 

ml of the diluted bacterial suspension was withdrawn from the test tube 

10-1  and pipette it into the second test tube 10-2 .  This was continued in 

the sme fashion until serially dilution the original bacterial suspension 

into test tube 10-4 .  .   In test tube 1 bacteria was diluted 10 fold, a 1:10 or 

1 x 10-1 dilution, in test tube  bacteria diluted from the original tube to 

obtain a 1 x 10-3 dilution . 
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4 - Identification of most pathogenic bacterial isolates: 
     Identification involved the following steps : 

   A – Morphological examination:  
    To observe the colonies morphology , including shape, size , surface 

structure , edge , color and opacity . 

    

  B - Microscopic examination ( Gram’s stain ): 
     The Gram’s stain is the most widely used staining procedure in 

bacteriology. It divides bacteria into two great categories Gram -positive and 

Gram -negative, moreover, the Gram reaction is correlated with certain other 

cell properties of an organism , e.g: shape , size , arrangement and staining 

reaction .    

• Preparation of bacterial smear for staining: 

A small drop of water was transferred to a clean and dry glass slide with a 

loop (sterilized by direct heat and cooled). The loop was resterilized and 

used to pick off a little of the bacterial growth (the colony to be 

examined) and transferred to the drop of water on the slide. The loop was 

used to emulsify the bacterial growth with the water drop and spreading 

of the emulsion in the form of smear. The slide was left to dry in air and 

then it was gently heat fixed by passing it twice through the Bunsen's 

flame. This caused the bacteria adhere firmly to the slide. 

• Gram's stain (Cheesbrough, 2000): 

      Content 

          Crystal violet :  g/100ml 

              Crystal violet                                           2 

               Ethyl alcohol, 95%                                  20  

               Ammonium oxalate                                 0.8                                      
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               Distilled water                                         100 ml 

            

  Gram's iodine solution : g/100ml 

                         Potassium iodide                                     2  

                         Iodine crystals                                         1   

                         Distilled water                                          100 ml 

                Decolorizer : 

              Acetone                                                  50 ml 

               Ethyl alcohol, 95%                                 50 ml 

               Counterstain: g/100ml 

              Safranin                                                    2.5  

               Ethyl alcohol, 95%                                  100  

               Ammonium oxalate                                  0.8                                       

               Add 10 ml todistilled water                      100 ml 

- Procedure :  

    In this method, a heat fixed smear was prepared from 24 hours old 

bacterial culture. Few drops of crystal violet was added and left for 1-2 

minutes. Gram's iodine was added and left for 1 minute. The slide was 

rinsed under the tap followed by washing with ethyl alcohol. After which, 

few drops of safranin was added for 10 seconds. Finally, the slide was 

rinsed with running water and blot dried. 

The bacterial smear was then examined under oil immersion lens to 

observe the shape, form (grouping of cells) and detection wether the cells 

are Gram positive or negative. 
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C - Physiological biochemical tests for identification of 

      bacterial isolates: 
     Media for bacterial identification according to Bergey's manual , (Holt 
et al., 1994). 
 
  
C.1- Indole production test                                  (Baron et al., 1994) 

This test determines the ability of an organism to produce indole  from 

the amino acid tryptophan. 

• Contents : g/l 

Peptone                                                                           20  

NaCl                                                                               5 

The contents were suspended in one liter of distilled water, 

Sterilize by autoclaving at 121 ْC for 15 minutes . 

 

Ehrlichs reagent . 

p-Dimethylaminobenzaldehyde                                   2 g  

Absolute ethyl alcohol                                               190 ml 

HCl (concentrated)                                                     40 ml 

 

• Procedure : 

The peptone broth medium was inoculated with bacterial culture 

(24 hours ) and incubated at 37dC for 18-24 hours. At the end of 

incubation , 1 ml of xylol was added followed by 15 drops of Ehrlichs 

reagent down the inner wall of the tube . The positive reaction was 

characterized by formation of fushia ring . 
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C.2 -  Methyl red test (M.R)                          (Koneman et al., 1997 ) 

This test determined the ability of an organism to grow in phosphate 

buffered glucose peptone medium to produce sufficient acid to reduce the 

pH of the media from 7.5 to about 4.4 or below.                                                  

• Content :  g/l 

   Peptone                                                                        5.0                             

   K2HPO4                                                                      5.0   

   Glucose                                                                        5.0                                                     

   Distilled water                                                             1000ml 

    pH adjusted at 7.5 

    Dispense and autoclave at 121oC for 15 minutes 

• Procedure  

The organism was inoculated on glucose phosphate peptone , after 

incubation at 37o C for 24 hours. Few drops of the methyl red indicator 

were added. A positive test gave a bright red colour and a negative test 

gives a yellow colour. 

 

C.3- Voges- proskauer's reaction (V.P.)         (Collee and Marr, 1996 )  

This test detects indirectly the presence of acetoin (acetyl methyl 

carbinol) and 2,3 butandiol substances which are formed during the  

butandiol  fermentation  of glucose. 

• Contents : g/l 

    VP broth media   

    Peptone                                                                        5.0                            

    K2HPO4                                                                      5.0   

    Glucose                                                                        5.0                                                      

    Distilled water                                                             1000ml 

     pH adjusted at 7.5 
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(Reagents) : 

1- α-Naphthol 5 %  

    (5g of α-Naphthol dissolved in 100 ml absolute ethyl alcohol ).                

2- Potassium hydroxide 40% (oxidizing agent ) 

     ( 40 g KOH dissolved in 100 ml Distilled water  )   

• Procedure : 

The organism was grown on glucose phosphate peptone medium 

for 24 hours, then concentrated potassium hydroxide was added. The  red 

colour produced indicate positive results. 

 

C.4- Nitrate reduction test                 (Collee and Miles, 1989) 

   This test determined the ability of an organism to reduce nitrate to 

nitrite by the help of nitrate reductase enzyme and further on to nitrogen 

and oxygen. 

• Content :  g/l                                                                        

Beef extract                                           3  

Peptone             5    

Potassium nitrate                    1  

Distilled water         1000 ml 

(Reagents) : 

     Reagent A: 

     α-Naphthylamine                                   5 g  

     Acetic acid                                           8 g 

     Reagent B:  

    Sulfanilic acid                                        8 g  

    Acetic acid (5N), 30 %                          1 liter 
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• Procedure : 

      Nitrate medium was inoculated with bacterial culture ( 24 hours ) and 

incubation at 37o C for 18-24 hours . At the end of incubation , 1 ml of 

reagent A followed by 1 ml of reagent B were added to the tested medium 

. The positive reaction was characterized by formation of stable deep red 

dye immediately.  

 

C.5- Citrate utilization test          (Baron and Finegold, 1990) 

   This test determines the ability of an organism to utilize citrate as  sole 

carbon source for growth and ammonium salt as sole nitrogen source.  

    Contents: g/l 

Magnesium sulphate                                                    0.2 

Ammonium dihydrogen phosphate                                1 

Dipotassium phosphate                                                 1 

Sodium citrate                                                               2 

Sodium chloride                                                            2 

Bromothymol blue                                                        0.08 

Agar                                                                            15.0 

         Distilled water                                      1000 ml 

The medium was dispensed in tubes (5ml each), and autoclaved at 

121° C for 15 min.  

The organism was inoculated to the surface of an agar slant of the 

medium. The tube was incubated for 24 hours or up to 4 days at 37° C. 

The change in the color of the indicator ( Bromothymol blue ) from green 

to blue indicated a positive result. 
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C.6 - Urease test        (Bowden, 1990 & Wolfgang et al., 1998) 

    This test determined the ability of an organism to produce urease 

enzymes which splits the compound urea ((NH4)2CO) into CO2 and 

ammonia.  

                                                            

• Contents : g/l 

Peptone                                                                         30.0  

HCl                                                                               5.0  

Potassium dihydrogen phosphate                                   1.0  

Phenol red (0.25% )                                                       2 ml 

Agar                                                                             20.0  

Glucose  (10% )                                                           100 ml 

Urea  ( 20%)                                                                100 ml 

Distilled water                                                              1000 ml 

Phenol red ( 0.25%) was prepared by dissolving 0.25 g in 5 ml of 

absolute ethanol and 95 ml of distilled water was added and mixed well.  

 

• Methods  : 

   The dry ingredients were mixed in water and heated to100° C to 

dissolve the chemicals and allowed to cool to 50- 55° C and the phenol 

red solution was added and mixed well , dispensed in screw capped 

bottles and sterilized  in autoclave at 121°C for 15 minutes with caps 

loosened, when the medium has cooled. 

    A christensens urea agar slope was inoculated with the bacterial isolate 

and incubated at 35  o C for 28 hours . The development of deep pink color 

in the upper half of the slope was an indication of positive  test. 
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C.7-Oxidative-Fermentation test            (Wolfgang et al.,1998). 

• content: g/l 

             Peptone                                                2 

             Sugars                                                  10 

             Bromothymol blue                                 0.03 

             Sodium chloride                                    5 

             Dipotassium phosphate                         0.3 

             Distilled water to                                   1000 ml 

          Final pH = 7.1               

Sugars as ( D-glucose, Lactose,Maltose,Sucrose,D-Mannitol) 

• Procedure : 

     Two tubes containing the medium were required for each sugar.The 

tubes ; contain inverted durhams tubes were inoculated with the tested 

organisms . One tube of each pair was covered with a 1 cm layer of sterile 

mineral oil (fermentation test) , while the other was not covered 

(oxidation test ). Tubes were incubated at 37° C and examined daily for 

gas formation and change in medium color (yellow and blue color 

represented positive and negative Oxidative-Fermentation tests , 

respectively ).    

 

C.8 - Oxidase Test         (MacFaddin, 1976 and Forbes et al., 1998a )  

The Oxidase test determines the presence of oxidase enzymes. 

• Media :  

    Use either nutrient agar or tryptone soy agar plates to streak cultures 

and produce separated colonies uses these colonies as  inoculum for 

oxidase testing on impregnated filter paper, do not use any medium that 

include a carbohydrate in its formulation , use only tryptic soy agar 

reagent is dropped on colonies the tryptic soy agar medium consists of : 
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Content:  g/l  

Tryptone                                                                         15 

Soy tone                                                                          5 

Sodium chloride                                                               5 

Agar                                                                                15 

Water (reagent- grade )                                                     1000 ml 

The pH should be 7.3 +  0.2 before sterilization at 121° C for 15 min. 

• Reagents :  

Tetra methyl p-phenylenediamine dihydrochloride , 1%  aqueous 

solution , freshly prepared or refrigerated for no longer than 1 week. 

Impregnate a filter paper strip (Whatman no .1) with this solution. 

Alternatively , prepare a 1% solution of dimethyl p-

phenylenediamine hydrochloride, single use reagent ampules ,  

commercially available , are convenient and economical , but use them 

with caution . When the reagent is to be dropped directly on colonies , use 

tryptic soy agar plates because nutrient agar plates give inconsistent 

results ; when smearing apportion of a picked colony on reagent-

impregnated filter paper , do not transfer any medium with culture 

material. 

• Procedure :  

     Remove some of a colony from agar plate with a platinum wire , a 

wooden or plastic applicator stick , or a glass rod and smear on test strip. 

Do not iron or other reactive wire because it will cause false positive 

reaction. A dark purple or violet colour that develops with 10 seconds 

indicates a positive, oxidase test. Test positive and negative cultures 

concurrently if the liquid reagent is used , drop it on colonies on the 

culture plates. Oxidase positive develop a pink colour that successively 

become maroon , dark red finally black. 
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C.9-Triple sugar iron (TSI) test       (Baron and Finegold, 1990) 

• Contents : g/l 

Yeast extract                                                                  3  

Beef extract                                                                    3  

Peptone                                                                          20  

Sodium chloride                                                             5  

Lactose                                                                          10  

Sucrose                                                                          10  

Dextrose                                                                        1 

Ferric citrate                                                                  0.3  

Sodium thiosulfate                                                        0.3  

Phenol red                                                                     0.024  

Agar                                                                              12 

Distilled water                                                              1000  ml 

  

  The medium ingredients were suspended in one liter of distilled water 

and boiled to dissolve completely , sterilized by autoclaving at 121  o C 15 

minutes (pH 7.4 + 0.2 ) . 

 

     Tubes of TSI agar were inoculated with the isolated colony of the 

organism by stabbing of the butt and zigzag line on the slant. Upon 

removing the inoculating wire from the deep of the tube, the slant surface 

was streaked with a back and forth motion. Tubes were  incubated for 18 

-24 hours at 37  o  C, and then examined . Yellow color indicated acid 

production while black color indicated H2S production. 
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C.9 - Coagulase test                                  (Cheesbrough, 2000)  

    Plasma was diluted to 10 times in physiological saline and 0.5 ml of 

the diluted plasma was placed in a small tube. A colony of the test 

organism was emulsified in the diluted plasma . The tubes were incubated 

at 37  o  C and checked every 30 min for up to 4 hours for clot formation by 

tilling the tube. 

 

C.10-Catalase test                                (Forbes et al., 1998 b) 

 Most bacteria that utilize O2 in their respiration (aerobes and 

facultative)produce hydrogen peroxide which is toxic to their own 

enzyme systems. Their survival in the presence of H2O2 is possible 

because they produce an enzyme called catalase, which converts the 

hydrogen peroxide to water and oxygen: 

2H2O2 -- catalase -------------------→ 2H2O + O2 

It has been postulated that the death of strict anaerobes in the presence of 

oxygen is due to the suicidal act of H2O2 production in the absence of 

catalase production. 

     This test was used to differentiate between (catalase +ve) producing 

catalase enzyme catalyzing evolving of oxygen gas during energy 

generating metabolism and other non producing catalase organisms 

(streptococci). 

  

• Procedure:  

   Few drops of hydrogen peroxide were applied on a clean slide. The 

colony was picked by platinum loop immersed in hydrogen peroxide . 

Rapid bubbling or effervescence indicated positive results. 
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C.11-Gelatin liquefaction                    ( Collee and  Marr, 1996) 

• Contents : g/l  

          Gelatin                                                                         150 

Lab Lemco' powder                                                      1 

Yeast extract                                                                 2  

Peptone                                                                        5 

Sodium chloride                                                            5 

Distilled water                                                               1000  ml 

pH was adjusted at 4 before sterilization. 

• Procedure:  

  Thirteen grams of the ingredients were added to 1 liter of distilled water, 

mixed well and distributed into final container , sterilized by autoclaving 

at 121  o  C for 15 minutes.  The medium was formed of 15% gelatin in 

nutrient broth . It was poured in tubes as deep agar. Gelatin melts at 24  o  

C and fluid at 37  o  C. An inoculum of bacterial isolate was dipped in 

gelatin tube and was incubated at 37  o  C over night. Then transferred to 

the refrigerator. Gelatin liquefaction was detected in case of positive 

results compared with uninoculated gelatine tube. 

 

C.12 - Motility test                           (Washington, 1985 ) 

The motility test measures whether an organism is motile in a 

semi-solid medium . 

-  Medium : 

The motility test medium consists of : g/l 

Beef extract                                                                        3 

Peptone                                                                              10 

Sodium chloride                                                                  5 

Agar                                                                                   4 

Distilled water                                                                     1000ml 
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   The ingredients were Dissolved in 1L distilled water, adjusted at pH 7.4 

and distributed about 8 ml per tube. Sterilized for 15 mint. 

 -Procedure :  

Inoculate by stabbing in the center of the medium , using an 

inoculating needle , to a depth of 5mm . Incubate for 1 to 2 days at 35  o  C. 

if negative , incubate an additional 5 days at 22 to  25  o  C . 

   Diffuse growth the medium from the point of inoculation indicates 

positive motility.  Negative test , growth is visible only along the stab line 

and the surrounding medium stays clear. alternatively , prepare the 

medium without agar  and examine a young culture using the handing 

drop slide technique for motile organisms . 

 

5 - Antibiotic treatment: 
5.1. Antibiotic disks: 

Ten antibiotics were selected for carrying out the antimicrobial 

susceptibility test. The antibiotic disks used in this research were 

purchased from Oxoid.  

The name of antibiotic disks, the code and potency and the 

standard evaluation of inhibition zones according to Jacques (1980) and 

NCCLS (1999)  were represented as the following : 
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Antibiotic 

Antibiotic  

code 

Potency  

ug 

Resistant 

(R)in 

mm 

Intermediat 

(I)in mm 

Sensitive 

(S)in 

mm 

Ciprofloxacin Cip 5 ≤ 15 16 – 20 ≥ 21 

Ofloxacin OFX 5 ≤ 14 15 – 21 ≥ 22 

Gentamycin GN 10 ≤ 12 13 – 14 ≥ 15 

Cephalexin Cl 30 ≤ 14 15 – 17 ≥ 18 

Cefoxitin FOX 30 ≤ 14 15 – 17 ≥ 18 

Cefoclar CEC 30 ≤ 14 15 – 17 ≥ 18 

Imipenem IPM 10 ≤ 13 14 – 15 ≥ 16 

Azithromycin AZM 15 ≤ 13 14 – 17 ≥ 18 

Chloramphenicol C 30 ≤ 12 13 – 17 ≥ 18 

Amoxicillin AX 25 ≤ 15 16 – 22 ≥ 23 

 

5.2. Antibiotic susceptibility test :  

     Antibiotic susceptibility test for all isolates was done by disk diffusion 

technique using commercially available antibiotic disk as recommended 

by ( Bauer et al., 1966). 

   The experiment was carried out by inoculation of the pure colonies of 

the tested organisms into 5 ml of sterile nutrient broth and incubated at 

37º C for 24 h. at pH 7 . The density of bacterial suspension was visually 

equivalent to that of a standard barium sulphate (0.5 McFarland) ( 0.05 

ml barium chloride + 9.95 ml sulphoric acid ) (Barry and Thornsberry, 

1985). 
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6. Determination of the minimum inhibitory concentrations and 

minimum bactericidal concentrations of different  antibiotic 

against selected isolates: 

    Not all the above mentioned antibiotics were tested by this method 

against most resistant isolates. Only two antibiotics were used 

Ciprofloxacin 1 gm (raw material ) from Epico company and Ofloxacin 

250 mg from Al Ameria company . MICs and MBCs were determined by 

using the standard broth dilution technique (Washington , 1985). 

   The stock solution of Ciprofloxacin and Ofloxacin antibiotic was 

diluted with sterile double strength broth to obtain an appropriate dilution 

needed for each experiment (as micrograms per milliliter). 

   In test tubes, two serial fold dilutions of each antibiotic were made from 

the diluted stock solution using  nutrient broth as diluent. To each tube 

0.5ml nutrient broth containing tested organism (24hr. age ) was added. 

With each group of tests, tubes of uninoculated medium with and without 

antibiotic were included to act as a control to ensure sterility and clarity 

of the medium. A third control tube containing inoculated medium but 

without antibiotic was also included to ensure the ability of the organism 

to grow on the medium. All the tubes were incubated at 37 °C for 24 

hours and examined for turbidity as an indicator of bacteria growth 

(Bauer et  al., 1966 ).   

     The minimum inhibitory concentration (MIC) is defined as the lowest 

concentration that inhibits a visible growth in liquid media (Goldstein et 

al., 1978). One hundred microliter (µl) was taken from each MIC 

concentration as well as the lower concentrations and introduced onto 

nutrient agar to determine the MBC. The plates were incubated at 37°C 

for 24 hours (Iroegbu and Nkere, 2005).  



..  

 
 

65 

MMaatteerriiaallss  aanndd  MMeetthhooddss 

    The minimum bactericidal concentration (MBCs) defined as the lowest 

concentration at which no growth occurs on solid media were determined 

by introducing serial concentrations of the antibiotic including less and 

more than MIC into wells in seeded agar plates with tested bacteria 

(Moreira et al., 2005). 

 

 7. Selection of the most resistante isolates to 2 Glutaraldehyde: 
    The bacterial isolates were tested for antimicrobial sensitivity and 

susceptibility to 2% glutaraldehyde as the disinfectant . Bacterial isolates 

were cultivated on nutrient agar ( containing 2% glutaraldehyde) by using 

spread method . Then the most resistant isolated bacterial species that 

resisted glutaraldehyde were chosen to identefied and study the effect of 

different concentrations of commercial disinfectants . 

 

 8. Effect of different concentrations of different commercial   

     disinfectants on selected isolates :   
    Different disinfectants  were tested for its effect on the viability of 

bacterial isolates as following :   

    Ethanol (97%) was obtained from the laboratory chemicals of Faculty 

of Science,Zagazig University ,  It was the product of El-Nasr Company 

for Chemicals Manufacture, Cairo, Egypt. (97% ) ethanol was diluted to 

different concentration ( 50 , 60 and 70%) using sterile distilled water .  

     Glutaraldehyde (2.2%)  was manufactured by New Pharm Co. for 

drug trading , Cairo , Egypt.  Glutaraldehyde was used to study effect of 

different concentrations 2.2 , 1.5 and 1%  , it was diluted with sterile 

distilled water .  
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    Hydrogen peroxide (10%) manufactured by El-Ameria Company for 

Chemicals Manufacture , Cairo , Egypt. Hydrogen peroxide was diluted 

to  8, 7.5 and 6.5  using sterile distilled water to demonstrate the different 

effects of different concentrations of hydrogen peroxide on bacterial 

isolates .   

   P3-oxonia (30%) was manufactured by Ecolab Deutschland and 

GmbH. The composition of ingredients of this product according 

recommendation 89/542/EEC . as following : 30% disinfectants and 

further ingredients organic acids , the 30% disinfectants composed of 

(15% hydrogen peroxide , 10%acetic acid , 5%peracetic acid ). P3-oxonia 

was diluted to (0.15 , 0.3 and 0.45) using sterile distilled water . 

    Orthophthalaldehyde (0.55%) was  manufactured by Fisher Scientific 

, UK Limited , Bishop Meadow Road , Lough borough , Leics LE115 RG 

UK. ( 0.55, 0.3 and 0.1%) of orthophthalaldehyde was used to study the 

effect of different concentrations on the bacterial isolates, 

orthophthaladehyde was diluted by dissolving it firstly using lowest 

amount of organic solvent such as ethanol then diluted using sterile 

distilled water .  

All previous dilutions carried out according to the following equation :  

C V = C* V*   where  

C : concentration before dilution  

V : volume before dilution  

C* : concentration after dilution 

V* : volume after dilution 

• Procedures:  

Sterile test tubes containing 9 ml of required certain concentration of 

disinfectants were prepared , then inoculate each tube with 1 ml of tested 

bacterial suspension for different period  ( 5, 10, 15, 20 & 30 min. ). The 
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tested bacteria was classified into two groups the first one was included 

the most resistant bacterial isolates in this study (P.aeruginosa , E. 

coli ,S.aureus, S.. epidermidie). The second group included the identified 

pathogenic bacteria (Listeria monocytogenus , Proteus , Klebseilla 

pneumonia , Salmonella typhi ,Bacillus cereus and  Shigella  dysenteriae ) 

for each certain  disinfectant concentration and certain exposure time , 

sterile swab was dipped into tested tube and gently pressed the swab 

against inside the tube to get rid of any excess , then gently rub the wet 

swab against the surface of nutrient agar plate , incubate for 24 hr at 37° 

C , then observe the number of bacterial isolates. 

 

9. Effect of dry hot air on tested isolates : 
     Urological endoscopy contaminated artificially by mixture of most 

resistant bacterial suspension  (P.aeruginosa , E. coli ,S.aureus, S.. 

epidermidie ) , another endoscopy was contaminated by using suspension 

of different strains of pathogenic bacteria such as (Listeria 

monocytogenus , Proteus , Klebseilla pneumonia , Salmonella 

typhi ,Bacillus cereus and  Shigella dysenteriae)  , then disinfect the 

endoscopy in dry hot oven at different temperature ( 60, 70, 80, 90 & 

120° C ) for 15 min. Sterile swab rubbed against the surface of tested 

endoscopy and then swab rubbed into surface of nutrient agar plates . The 

plates were incubated at 37º C for 24 hours. The growth of the tested 

isolates were determined visually.  

   

 10. Effect of ultraviolet on tested isolates : 
   The two types of ultraviolet radiation (short wave length 254nm & long 

wave length 365nm) were used in this study . Urinary tract endoscopy 

contaminated artificially by mixture of most resistant bacterial suspension  
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(P.aeruginosa , E. coli ,S.aureus, S.. epidermidie ) , another endoscopy 

was contaminated by using suspension of different strain of pathogenic 

bacteria such as (Listeria monocytogenus , Proteus , Klebseilla 

pneumonia , Salmonella typhi ,Bacillus cereus and  Shigella 

dysenteriae)  , then exposed  endoscopy to Ultra Violet radiation at 20 cm 

distance from UV lamp ( short wave length & long wave length ) for 5, 

10 , 20 ,30 ,40 and 60 min. 

Sterile swab was rubbed against the surface of irradiated endoscopy and 

then swab was rubbed into surface of nutrient agar plates . The plates 

were incubated at 37º C for 24 hours. The growth of the tested isolates 

were determined visually. 

11.  Effect of Gamma radiation on the viability of the 

selected isolates :  

    The source used for the irradiation process was cobalt - 60 Gamma 

cells 220, located at the National Center for Radiation Research and 

Technology, Nasr City, Cairo, Egypt. This source provided an average 

exposure rate of 2.85 kGy / 1 hour at the time of the experiments. The 

three tested organisms S. aureus , P. aeruginosa and E.coli were cultured 

and prepared in sterile saline solution , which consists of 8.5 g NaCl per 

1000 ml distilled water . 5ml aliquots were distributed in sterile plug 

capped test tubes and exposed to gamma radiation at doses of 2, 4, 6, 8 

and 10 KGy for S. aureus and 2, 4, 6 and 8 kGy for P. aeruginosa and 

E.coli. After irradiation, appropriate dilution of 0.1ml of the unirradiated 

bacterial cells (control) and irradiated ones were serially dilution and 

plated onto nutrient's agar plates.The plateswere incubated for 24 hr at 

37° C. The dose response curves were graphically represented. Similary , 

enzyme activities of irradiated and unirradiated (0kGy) cultures were 

determined as mentioned before using the agar well diffusion method . 
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12. Effect of Gamma radiation and certain tested 

disinfectants on the enzyme activities (Virulence factors): 

          This method is according to Klaenhammer (1988). 

- Materials: 

      The purified and identified bacterial isolates confirmed as species 

related to genus Staphylococcus aureus, P.aeruginosa & E. coli as a 

control and irradiated strains with gamma rays ( 2, 4 ,6 ,8 and 10 kGy) , 

glutaraldehyde (1,1.5 and 2.2%) and hydrogen peroxide (6.5,7.5 and 8%) 

were examined for their capability of producing extracellular degrading 

enzymes and virulence factors.  

- Media: 

• Hydrolysis of lecithin was detected on egg yolk agar (Nutrient agar 

supplemented with 10% egg yolk emulsion). 

• Haemolytic activity was determined on blood agar (Nutrient agar 

supplemented with 10% human blood). 

• Hydrolysis of proteinase was detected on Casein agar (Nutrient 

agar supplemented with 20% casein or skim milk).  

      The plates were incubated at 37oC for 24 hours.  

- Methods: 

       Determination of the enzymatic activities of different Staphylococcus 

aureus, P.aeruginosa & E. coli  were performed using agar diffusion 

assay according to Klaenhammer (1988). 

(1) Wells of 0.5 cm diameter were cut into the plates of nutrient agar 

media of each test previously mentioned. 



..  
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(2) Wells previously prepared were separately filled with 0.2 ml of the 

suspension of the tested irradiated and control strains. Plates were  

incubated at 37°C for 24 hours. 

         The plates were examined for a clear zone in the nutiernt agar 

surrounding the well.  
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EXPERIMENTAL RESULTS 
 

1- Distribution of collected isolates : 
    Bacterial isolates were collected from endoscopy before and after 

operations , urine and blood of 20 patients who undergo urological 

endoscopic operation  in new Surgical Hospitals , Zagazig Univesity 

Hospital , Zagazig , Egypt in which 135 bacterial isolates were 

determined . Table (1) which included the isolates number , Media used 

for isolation , the reaction against Gram's stain , cell shapes and 

arrangements as seen under oil immersion lens of light microscope for 

isolates isolated from endoscopy before operation (39 isolates). Tables (2) 

, (3) and (4) appeared also the same characters of isolates that achieved 

after operation (45 isolates) , urine (22 isolates) and blood of patients (29 

isolates) respectively. The selected isolates indicated that bacteria isolated 

from endoscopy before and after operation represented 28.89% and 

33.33% of total isolates respectively the excess (4.44%) may be due to 

operation or environmental condition , while those from patients urine 

and blood represented 16.29%  and 21.48% of total isolates respectively . 
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Table (1): Shape and arrangement of bacterial isolates  collected from endoscopy before  

operation and thier reaction against Gram's stain : 

Isolate 
No. 

Media Gram stain Shape of cell  and 
arrangement 

1 + ve  Bacilli short rods   
2 - ve  Bacilli short rods 
3 + ve Bacilli short rods 
4 + ve Cocci in pairs 

11 + ve Cocci in cluster 
23 + ve Cocci in cluster 
24 - ve  Bacilli  in chain  
35 + ve Cocci in cluster 
36 + ve  Bacilli short rods  
52 - ve Bacilli in chain 
53 + ve  Bacilli short rods 
74 + ve Cocci in cluster 
75 + ve  Bacilli short rods  
83 + ve  Cocci in cluster  
95 - ve  Bacilli in chain  
96 + ve Cocci singly 
97 + ve Bacilli in chain  
98 + ve Bacilli in chain 

112 - ve  Bacillishort rods  
113 + ve  Bacilli short rods 
125 

 
N

ut
ri

en
t A

ga
r 

+ ve Cocci singly 
25 - ve Bacilli short rods  
37 - ve Bacilli short rods 
84 - ve Bacilli in chain  
99 - ve Bacilli short rods  

100 - ve Bacilli in chain  
114 - ve Bacilli in chain  
115 - ve Bacilli in chain  
126 

 
M

ac
C

on
ky

 A
ga

r 

- ve Bacilli short rods  
5 + ve Bacilli in chain  

12 + ve Bacilli in chain  
26 + ve Cocci in cluster 
27 - ve Bacilli short rods 
38 + ve  Bacilli in chain 
85 - ve Bacilli short rods 
86 + ve Cocci in cluster 

101 + ve Cocci in cluster 
116 - ve Bacilli in chain 
127 

 
Bl

oo
d 

A
ga

r 

- ve Bacilli short rods 
Table (2): Shape and arrangement of bacterial isolates  collected from endoscopy 
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after  operation and thier reaction against Gram's stain : 

Isolate No. Media Gram stain Shape of cell  and arrangement 
6 + ve  Cocci in cluster  

13 - ve  Bacilli short rods 
14 - ve Bacilli short rods 
39 + ve Bacilli in chain  
40 + ve Cocci in cluster 
54 - ve Bacilli short rods 
80 - ve  Bacilli  short rods  
64 + ve Cocci in pairs 
66 - ve  Bacilli short rods  
71 + ve Cocci in cluster 
72 + ve  Bacilli short rods 
77 - ve Bacilli in chain 
87 + ve  Cocci in cluster  
93 - ve  Bacilli short rods  
94 + ve  Bacilli in chain  

102 + ve Cocci singly 
103 + ve Bacilli in chain  
117 + ve Cocci in cluster 
128 

 
N

ut
ri

en
t A

ga
r 

+ ve Cocci singly 
41 - ve Bacilli in chain  
56 - ve Bacilli short rods 
57 - ve Bacilli short rods  
67 - ve Bacilli short rods  
68 - ve Bacilli in chain  
76 - ve Bacilli short rods 
88 - ve Bacilli short rods  

118 - ve Bacilli in chain 
119 - ve Bacilli in chain  
129 

 
M

ac
C

on
ky

 A
ga

r 

- ve Bacilli short rods  
28 + ve Cocci in cluster 
29 + ve Cocci in pair 
42 - ve Bacilli in chain 
43 + ve Cocci in cluster 
50 + ve Cocci singly 
51 - ve Bacilli short rods 
58 + ve Bacilli in chain 
59 + ve Bacilli in chain  
69 + ve Cocci in cluster 
70 + ve Bacilli short rods 
78 + ve Cocci in cluster 
89 - ve Bacilli short rods 

104 - ve  Bacilli in chain 
105 - ve Bacilli short rods 
130 + ve Cocci in cluster 
131 

 
Bl

oo
d 

A
ga

r 

- ve Bacilli short rods 

 
Table (3): Shape and arrangement of bacterial isolates collected from urine of 
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patients and their reaction against Gram's stain : 

 

Isolate 
No. 

Media Gram stain Shape of cell  and 
arrangement 

15 + ve  Cocci in cluster  

16 + ve  Bacilli short rods 

30 + ve Cocci in pair 

44 + ve Cocci in cluster  

55 + ve Bacilli short rods 

79 - ve Bacilli short rods 

106 - ve  Bacilli  in chain  

120 + ve Bacilli in chain 

132 

 
N

ut
ri

en
t A

ga
r 

+ ve Cocci in cluster 

17 - ve Bacilli in chain  

18 - ve Bacilli short rods 

61 - ve Bacilli short rods  

60 - ve Bacilli in chain  

107 - ve Bacilli in chain  

121 - ve Bacilli short rods 

133 

 
M

ac
C

on
ky

 A
ga

r 

- ve Bacilli in chain  

19 + ve Bacilli short rods 

45 + ve Cocci in cluster 

81 - ve Bacilli in chain 

108 - ve Bacilli short chain 

122 + ve Cocci in cluster 

134 

 
   

   
 B

lo
od

 A
ga

r 

- ve Bacilli short rods 
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Table (4): Shape and arrangement of bacterial isolates collected from blood of 

patients and their reaction against Gram's stain : 

 

Isolate 
No. 

Media Gram stain Shape of cell  and 
arrangement 

7 + ve  Cocci in cluster  
8 + ve Bacilli in chain  
9 + ve Cocci in pairs 

20 - ve  Bacilli  short rods  
21 + ve Bacilli in chain 
22 + ve  Cocci singly  
31 - ve Bacilli short rods 
32 + ve  Cocci in cluster 
46 - ve Bacilli in chain 
47 + ve  Bacilli short rods  
62 + ve  Bacilli short rods 
82 + ve  Bacilli in chain  
90 + ve Bacilli short rods 

109 - ve Bacilli in chain  
123 + ve Cocci in cluster 
135 

 
N

ut
ri

en
t A

ga
r 

- ve Bacillli in chain 
48 - ve Bacilli in chain  
65 - ve Bacilli short rods 
91 - ve Bacilli short rods  

110 

 
MacConky 

Agar 
- ve Bacilli short rods  

10 + ve Cocci in cluster 
33 + ve Bacilli short rods 
34 + ve Cocci in pirs 
49 + ve Cocci in cluster 
63 - ve Bacilli in chain  
73 - ve Bacilli short rods 
92 + ve Cocci in cluster 

111 - ve Bacilli short rods 
124 

 
B

lo
od

 A
ga

r 

- ve Bacilli short rods 

 

+ ve       Gram positive 

- ve         Gram negative 
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1.1 – Distribution of collected isolates according to Gram's stain       

reaction and source of isolation : 

     The results in table (5 ) and fig .(1) showed that the 135 isolates were 

distributed as 70 Gram positive bacterial isolates (51.85%) and 65 Gram 

negative bacterial isolates (48.15%) . the Gram positive isolates were 

collected from endoscopy before and after operation , urine and blood of 

patients as 22 , 22 , 10 and 16 isolates had percentages;16.29% , 16.29%, 

7.4% and 11.85% of the total isolates, respectively. 

The Gram negative bacterial isolates were collected from endoscopy 

before and after operation , urine and blood of patients as 17 , 23 , 12 and 

13 isolates had percentages; 12.59%, 17.03%, 8.8% and 9.6% of the total 

isolates, respectively.   

  

Table (5) : Distribution of collected bacterial isolates according to   

Gram's stain reaction and source of isolation. 

Gram positive 

isolates 

Gram negative 

isolates 

Total  

Source of infection  

No. % No. % No. % 

Endoscopy befor 

operation 

22 16.29 17 12.59 39 28.89 

Endoscopy after 

operation 

22 16.29 23 17.04 45 33.33 

Urine of patients 10 7.4 12 8.89 22 16.29 

Blood of patients 16 11.85 13 9.63 29 21.48 

Total 70 51.85 65 48.15 135 100 
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Fig. (1): Distribution of collected bacterial isolates according to their 

Gram's stain reaction and source of isolation . 
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1.2- Distibution of Gram positive bacterial iaolates according to 

their morphological characteristics and shape of cells .  
    The results in table (6) and Fig. (2) showed that the cluster coccoid 

bacteria represented 36.36% , 45.45% , 50% and 37.5 of total Gram 

positive isolates collected from endooscopy before and after operation , 

urine and blood of patients respectively. Also they represented the highest 

percentage 41.43% of the total Gram positive isolates. Also Gram 

positive cocci and diplococci represented 13.64% , 22.73% , 10% and 

18.75% of Gram positive bacteria isolated from endoscopy before and 

after operation , urine and blood of patients respectively. on other hand 

bacilli short rods represented 21.43% of the total Gram positive isolates . 

while the bacilli in chain form represented 20% of total Gram positive 

isolates .  
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Table(6): Percentage of the collected Gram positive isolates 

according to morphological characteristics of the cell and 

their sources.  

Gram positive bacteria 

Endoscopy 

before 

operation 

Endoscopy 

after 

operation 

Urine of 

patients 

Blood of 

patients 

Total 

 

Cell shape & 

arrangement 

No. % No. % No. % No. % No. % 

Cocci in 

cluster 

8  36.36 10 45.45 5 50 6 37.50 29 41.43 

Cocci and 

diplococci 

3 13.64 5 22.73 1 10 3 18.75 12 17.14 

Bacilli short 

rods 

6 27.27 2 9.09 3 30 4 25.00 15 21.43 

Bacilli in 

chain 

5 22.73 5 22.73 1 10 3 18.75 14 20.00 

Total 22 100 22 100 10 100 16 100 70 100 

 

 
 

Fig.(2): Percentage of Gram positive isolates according to their shape 

of cell and arrangements. 
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1.3- Distibution of Gram negative bacterial iaolates according to 

their morphological characteristics and shape of cells .  
     The results in Table (7) and Fig. (3) showed that Gram negative short 

rods  represented 52.9%, 69.56%, 41.7% and 61.53% of total Gram 

negative isolates collected from endooscopy before and after operation , 

urine and blood of patients respectively. On the other hand bacilli in 

chain represented 47.06%, 30.43%, 58.3% and 38.46% of total Gram 

negative isolated from endoscopy before and after operation , urine and 

blood of patients respectively. The results indicated that short rods bacilli 

represented 58.46% of total Gram negative bacterial isolates . The bacilli 

in chain form represent 41.53% of total Gram negative collected 

isolates.Generally , it was clear that the highest frequency of bacterial 

distribution was achived by Gram negative short rods (58.46%), and 

coccoid bacteria either in cluster or diplococci were not detected in all 

examined specimens . 

       

Table(7): Percentage of the collected Gram negative isolates according to 

morphological characteristics of the cell and their sources.  

Gram positive bacteria 
Endoscop

y befor 
operation 

Endoscopy 
after 

operation 

Urine of 
patients 

Blood of 
patients 

Total 
 

Cell shape & 
arrangement 

No
. 

% No. % No. % No. % No
. 

% 

Cocci in 
cluster 

- - - - - - - - - - 

Cocci and 
diplococci 

- - - - - - - - - - 

Bacilli short 
rods 

9 52.9 16 69.56 5 41.7 8 61.53 38 58.46 

Bacilli in 
chain 

8 47.06 7 30.43 7 58.3 5 38.46 27 41.53 

Total 17 100 23 100 12 100 13 100 65 100 

-   not detected 
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Fig.(3) : Percentage of Gram negative isolates according to their shape of cell and 

cell arrangements. 

2- Antibiotic susceptibility test:  
     The experiment was carried out to study the susceptibility of the different 

bacterial isolates collected from different clinical specimens toward different 

10 antibiotics discs by using a standardized disc diffusion method . The 

antibiotics used in this study were obtained from high lab center as 

following; ciprofloxacin (Cip, 5 µg), ofloxacin (OFX, 5µg), Gentamycin 

(CN, 10 µg) , Cephalexin (Cl, 30 µg) , Cefoxitin (FOX, 30 µg) , Cefoclar 

(CEC, 30 µg) , Imipenem (IPM, 10 µg) , Azithromycin (AZM, 15 µg) , 

Chloramphenicol (C, 30 µg ) and Amoxicillin (AX, 25 µg).  

     Not all bacterial isolates were carried out to this study , all bacterial 

isolates were classified into different groups according to similarity in the 

reaction against Gram's stain , cell shapes  and arrangements as seen 

under oil immersed lens of light microscope and media used for isolation. 

35 isolates were selected from these groups to carry out this study . 

Antibiotic activity against 35 selected isolates were showed in Table (8 & 

9) and Fig. (4). The data revealed that all isolates were more susceptible 

to Imipenem 100% , so that it represented the most effective antibiotic 

follwed by Ciprofloxacin and Ofloxacin had 51.4% , 42.9% susceptible 

percentage respectively . On the other hand the data showed that (85.7%) 

of bacterial isolates were resistant to Cefoxitin followed by Cephalexin 

(74.3%). 
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Table (8): Evaluation of inhibition zone for  selected bacterial isolates against 

different antibiotics 

Inhibition zone (mm) of Tested antibiotics Isolat
e No. 

Source 
of 

isolates Cip OFX CN CL FOX CEC IPM AZM C AX 
6 
 

Endo.
2 

20 27 12 6 0 10 44 24 12 4 
7 blood 22 16 14 6 2 16 30 8 24 0 
11 Endo.

1 
14 14 12 10 6 4 46 10 4 6 

15 urine 18 2 26 0 0 24 34 14 24 16 
23 Endo.

1 
24 28 14 20 2 16 26 0 10 18 

30 Urine 10 18 12 19 20 24 46 14 30 20 
31 Blood 34 32 20 0 0 0 40 6 10 0 
34 Blood 18 12 14 0 0 4 40 14 0 0 
37 Endo.

1 
26 20 10 6 0 6 34 10 0 0 

38 Endo.
1 

20 26 24 6 0 26 40 20 2 20 
43 Endo.

2 
26 24 8 0 0 0 30 0 24 0 

44 Urine 0 16 0 20 18 10 40 0 4 0 
52 Endo.

1 
24 16 14 0 0 0 30 0 20 4 

60 Endo.
2 

14 0 6 0 0 0 26 0 0 0 
65 Blood 14 14 14 0 0 24 30 18 14 16 
66 Endo.

2 
24 22 20 18 0 0 44 16 20 14 

77 Endo.
2 

26 28 8 18 2 16 20 0 24 18 
80 Urine 22 2 4 0 0 0 26 0 4 0 
81 Urine 18 24 6 16 18 18 26 6 20 18 
82 Blood 30 0 14 30 16 0 34 14 0 24 
85 Endo.

1 
20 22 10 18 2 20 44 0 4 10 

88 Endo.
2 

22 14 16 0 0 0 20 0 10 0 
89 Endo.

2 
26 24 18 2 0 0 20 0 20 0 

90 Blood 40 20 16 0 0 0 40 10 10 0 
93 Endo.

2 
20 18 6 0 0 6 26 0 0 0 

97 Endo.
1 

24 28 26 4 0 24 40 6 20 6 
98 Endo.

1 
30 20 20 10 0 10 40 12 30 10 

100 Endo.
1 

22 6 14 18 20 18 30 0 12 20 
104 Endo.

2 
24 16 16 6 14 0 44 10 24 6 

107 Urine 16 14 14 10 10 4 18 14 0 10 
111 Blood 30 22 20 4 2 22 22 22 6 18 
116 Endo.

1 
14 12 10 0 0 0 26 14 0 0 

126 Endo.
1 

18 10 14 10 0 10 36 20 16 0 
128 Endo.

2 
14 12 10 6 0 0 30 0 24 8 

132 urine 28 24 18 0 2 0 20 4 18 0 

Endo.1    Endoscopy befor operation          Endo.2     Endoscopy after operation     
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Table (9): Susceptibility of selected bacterial isolates to different antibiotics.  

Tested antibiotics 
Isolate  

no. 
Source of 
isolates Cip OFX CN CL FOX CEC IPM AZM C AX % of 

resistance 

6 
 

Endo.2 I S R R R R S S R R 60 
7 blood S I I R R I S R S R 40 

11 Endo.1 R R R R R R S R R R 90 
15 urine I R S R R S S I S I 30 
23 Endo.1 S S I S R I S R R I 30 
30 Urine R I R S S S S I S I 20 
31 Blood S S S R R R S R R R 60 
34 Blood I R I R R R S I R R 60 
37 Endo.1 S I R R R R S R R R 70 
38 Endo.1 I S S R R S S S R I 30 
43 Endo.2 S S R R R R S R S R 60 
44 Urine R I R R S R S R R R 70 
52 Endo.1 R S I R R R S R S R 60 
60 Endo.2 R R R R R R S R R R 90 
65 Blood R R I S R S S S I I 30 
66 Endo.2 S S S S R R S I S R 30 
77 Endo.2 S S R S R I S R S I 30 
80 Urine S R R R R R S R R R 80 
81 Urine I S R I S S S R S I 20 
82 Blood S R I S I R S I R S 30 
85 Endo.1 I S R S R S S R R R 50 
88 Endo.2 S R S R R R S R R R 70 
89 Endo.2 S S S R R R S R S R 50 
90 Blood S I S R R R S R R R 60 
93 Endo.2 I S R R R R S R R R 70 
97 Endo.1 S S S R R S S R S R 40 
98 Endo.1 S I S R R R S R R R 60 

100 Endo.1 S R I S S S S R R I 30 
104 Endo.2 S I S R R R S R S R 50 
107 Urine I R I R R R S I R R 60 
111 Blood S S S R R S S S R I 30 
116 Endo.1 R R R R R R S I R R 80 
126 Endo.1 I R I R R R S S I R 70 
128 Endo.2 R R R R R R S R S R 80 
132 urine S S S R R R S R S R 50 

R: Resistant                            I: Intermediate                       S:Susceptible 
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Table (10) : Susceptibility of  bacterial isolates to different 

antibiotics. 

Antibiotic Code Conc.µg  Resistant

% 

Intermediate

% 

Susceptible

% 

Ciprofloxacin Cip 5 22.9 25.7 51.4 

Ofloxacin OFX 5 37.1 20.0 42.9 

Gentamycin CN 10 40.0 25.7 34.3 

Cephalexin Cl 30 74.3 2.9 22.9 

Cefoxitin FOX 30 85.7 2.9 11.4 

Cefoclar CEC 30 65.7 8.6 25.7 

Imipenem IPM 10 0.00 0.00 100 

Azithromycin AZM 15 65.7 20.0 14.3 

Chloramphenicol C 30 57.1 5.7 37.1 

Amoxicillin AX 25 71.4 25.7 2.9 
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Fig. (4) : Suscepility of bacterial isolates to different antibiotics. 
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3. Selection of the most resistance isolates to 2%Glutaraldehyde: 

   The examined bacterial isolates which were previously tested for its 

antimicrobial sensitivity were also tested for its susceptibility to 

glutaraldehyde which usually used for disinfection of endoscopes , to 

choose the most resistant isolates which tolerated both 2% and 1% 

glutaraldehyde in nutrient agar as a culture medium , The results showed 

in Table (11). 

     Four isolates of No. (11, 60 , 126 and 128) isolated from endoscopy 

before operation , urine , endoscopy before operation and endoscopy after 

operation , respectively, were selected as most resistant isolates for 

further investigations.  
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Table (11): The tolerance of examined isolates to 2% and 1%   

glutaraldehyde as a disinfectant . 

concentration of glutraldehyde         
  Isolate  No.  2 % 1% 

 ـــــ ـــــ 6
 ـــــ ـــــ 7

11 ++ +++ 
 ـــــ ـــــ 15
 ـــــ ـــــ 23
30 ± + 
 ـــــ ـــــ 31
 ± ـــــ 34
 ـــــ ـــــ 37
 ـــــ ـــــ 38
 ـــــ ـــــ 43
 + ـــــ 44
 ـــــ ـــــ 52
60 + ++ 
 ـــــ ـــــ 65
ـــ ــ 66  ± 
 ـــــ ـــــ 77
 ـــــ ـــــ 80
 ـــــ ـــــ 81
 ـــــ ـــــ 82
 ـــــ ـــــ 85
 ـــــ ـــــ 88
 ـــــ ـــــ 89
90 ± + 
 ـــــ ـــــ 93
 ـــــ ـــــ 97
 ـــــ ـــــ 98

 ـــــ ـــــ 100
 ـــــ ـــــ 104
 ـــــ ـــــ 107
 ـــــ ـــــ 111
116 ± + 
126 + ++ 
128 + ++ 
 ـــــ ـــــ 132

 
  no growth     ±  slightly growth       +   moderate growth     ++  heavy growth  ـــــ  
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4. Identification of most resistant selected isolates : 
 
      The cultural , morphological and physiological characteristics of the 

selected four isolates which had the higher level of resistance against both 

different antibiotics and glutraldehyde were studied according to Krieg 

and Holt (1984). A highly specific and selective media ; Baired-Parker , 

and MacConky were used for isolation and enumeration the tested 

isolates. Table (12) indicated that isolte No. 11 was known as 

Staphylococcus aureus Zag11 . The isolate No. 60 , 126 and 128 were 

identified and named; Pseudomonas aeruginosa Zag60 , Escherichia coli 

Zag126 and Staphylococcus epidermidis Zag128 respectively. 
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Table (12): Morphological and biochemical tests for identification of most 
resistant bacterial isolates. 

Number of isolates  Biochemical 
tests 11 60 126 128 

Gram stain  + ve - ve - ve + ve 

Spore forming - ve - ve - ve - ve 

Shape Cocci Rod Rod Cocci 

Arrangement Irregular 
Clusters Short rods Short rods Cells in pair or 

tetroid 

Color of colonies 

Yellow raised 
circular 

colonies 6-8m 
smooth surface 

and entire 

White/cramycolonies on 
MacConkey agar 

medium , produce blue 
green pigment on 

nutrient agar 

Pink colonies on 
MacConkey 
agar medium 

Grayish white 
colonies on 
nutrient agar 

medium 
smooth,mucoid
, circular entire 

Catalase + ve - ve - ve + ve 

Indole - ve - ve + ve - ve 

MR - ve - ve + ve - ve 

VP - ve - ve - ve - ve 

Nitrate 
reduction + ve + ve + ve + ve 

Citrate 
Utilization - ve - ve - ve - ve 

Urease + ve + ve - ve + ve 

Oxidase - ve + ve - ve - ve 

H2S - ve - ve - ve - ve 

Coagulase + ve - ve - ve - ve 

Gelatin 
liguification  - ve + ve + ve - ve 

Motility Non motile Motile Motile Non motile 

Carbohydrate 
utilization  

Glucose + ve + ve + ve + ve 

Lactose + ve  + ve + ve + ve  

Sucrose + ve - ve + ve + ve 

Maltose + ve - ve + ve + ve 

D-sorbitol - ve - ve + ve - ve 

D-Mannitol + ve + ve + ve + ve 

D-Xylose - ve - ve + ve - ve 

D-Mannose + ve - ve + ve + ve 

Identification S. aureus P. aeruginosa E.coli S.epidermi
dis 



    

 88 

RReessuullttss 

5. Determination of minimum ihibitory concentration and 

minimum bactericidal concentration of selected antibiotics.  
     In this experiment the minimum inhibitory concentrations (MICs) and 

the minimum bactericidal concentrations (MBCs) of Ciprofloxacin (Cip) 

& Ofloxacin (OFX) for the four selected more resistant isolates 

Staphylococcus aureus Zag11,Pseudomonas aeruginosa Zag60 , 

Escherichia coli Zag126 and Staphylococcus epidermidis Zag128 were 

determined.  

      The results in Table (13) and Fig. (5 & 6) showed that the MIC for 

tested isolates were more resistant to OFX than Cip , except S. 

epidermidis Zag128 which indicated the same MIC. The MICs of Cip 

were 10 µg / ml for P.s aeruginosa Zag60 and S. epidermidis Zag128  

while for S. aureus Zag11 and E. coli Zag126 were 20 & 5 µg / ml 

respectively . On the other hand the results showed that MBCs of Cip 

were 30 , 40 , 10 and 10 µg / ml for S.aureus Zag11,P.aeruginosa Zag60 

, E.coli Zag126 and S.epidermidis Zag128 respectively . Also MBCs of 

OFX were 30 , 40 , 30 and 20 µg / ml for S.aureus Zag11,P.aeruginosa 

Zag60 , E.coli Zag126 and S.epidermidis Zag128 respectively.  

 

Table (13) : MIC and MBC of the examined isolates for Cip and OFX. 

 

       

Antibioti
c Ciprofloxacin (Cip) Ofloxacin ( OFX ) 

Isolates 
No. 

 
S.aureus   
Zag.11 

 
P.aeruginos

a Zag60 

 
E.coli 

Zag126 

 
S.epidermidis 

Zag128 

 
S.aureus 
Zag.11 

 
P.aeruginosa 

Zag60 

 
E.coli 

Zag126 

 
S.epidermidis 

Zag128 

MIC 
(µg / ml) 20 10 5 10 30 20 10 10 

MBC 
(µg / ml) 30 40 10 10 30 40 30 20 
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Fig.(5): MIC and MBC of examined isolates for Cip.  
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Fig.(6): MIC and MBC for selected isolates for OFX. 
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6. Determination of total bacterial count using serial dilution 

method: 
 

    Enumeration of the four tested isolates which were associated with 

specimens and selected for these studies and represented in Table (14) 

were detected by serial dilution method.This method is the ideal method 

for enumerating microorganisms in a given population because it only 

identified the living organisms in that population , and provided 

statistically accurate and repeatable results.  

This number of bacterial isolates present in 1 ml of bacterial suspension , 

the total bacterial count carried out according to the following eqation : 

 

 
   

        Where : CFU means colony forming unit. 

  

 

Table(14): bacterial count using serial dilution method.  

             

Bacterial isolates  Bacterial Count 

(× 103 ) CFU/ml 

S. aureus Zag11 118 

P. aeruginosa Zag60 150 

E. coli Zag126 125 

S. epidermidis Zag128 130 

 

Number of CFU 

Volume plated (ml) x total dilution used 

Number of CFU 

ml 
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7. Physicl and Chemical disinfection :  
   Permanently treated the examined endoscopy surfaces remained 

chemically inert and retained their biocidal activity after exposure to 

physical and chemical stresses such as chemical with different 

concentration (Glutaraldehyde, Hydrogen peroxide, Orthophthalaldehyde, 

Ethanol and P3-oxonia) , physical such as thermal treatment (60,70,80,90 

and 120°C), and irradiated with ultra violet and gamma rays.  

7.1. Bactericidal action of  glutaraldehyde 
   7.1.1. Bactericidal action of  2.2% glutaraldehyde with different 

duration time : 

      In this experiment, 2.2 % glutaraldehyde was tested against the most 

common pathogenic bacterial isolates in the present study E.coli Zag126 ,  

S. epidermidis Zag128 , S.aureus Zag11 and P.aeruginosa Zag60 for 

different exposure times (5 , 10 , 15 , 20 , 30 min.) .The obtained results 

were represented in table (15) & Fig. (7) revealed that 2.2% 

glutaraldehyde was an excellent disinfectants for the four tested isolates 

after duration for 15 min. , while 10 min. was effective with two isolates 

only (E.coli Zag126, S. epidermidis Zag128) in this study. On other hand 

bacterial isolates can be arranged according to its sensitivity to 2.2% 

glutaraldehyde, as follows:  E.coli Zag126 > S. epidermidis Zag128 > 

S.aureus Zag11 > P.aeruginosa Zag60 .  
Table (15): Bactericidal action of 2.2% glutraldehyde on the tested isolates:   

                                   CFU/ml  Bacterialisolates 
 
               Duration time min.      0 5     10    15     20     30 

P.aeruginosa Zag60 150×103   82     12 ــــ ــــ ــــ 

E. coli Zag126 125×103  10 ــــ ــــ ــــ ــــ 

S. aureus Zag11 118×103  65       6 ــــ ــــ ــــ 

S. epidermidis Zag128 130×103     40 ــــ ــــ ــــ ــــ 
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Fig ( 7): Bactericidal action of 2.2% glutraldehyde on the tested isolates 

 

7.1.2. Bactericidal action of  1.5% glutaraldehyde with different 

duration time: 

    1.5 % glutaraldehyde was tested against the most common pathogenic 

bacterial isolates (E.coli Zag126 ,  S. epidermidis Zag128 , S.aureus 

Zag11 , P.aeruginosa Zag60 ) to demonstrated the effect of different 

concentration of glutaraldehyde on tested with different exposure time  in 

this experiment ( 5 , 10 , 15 , 20 , 30 min. ) . The results represented in 

Table 16 and Fig. 8 revealed that 1.5% glutaraldehyde was not sufficient 

to inhibit 3 out of 4 tested isolates ; it was effective only with ,  S. 

epidermidis Zag128.  which did not show any growth, while the rest of 

isolates showed relatively lower growth. With increasing the time to 20 

min. a complete inhibition was achived with the tested isolates.  From 

previous results  1.5% glutaaraldehyde for 20 min. was satisfy to inhibit 

the tested isolates which were associated with the examined endoscopy at 

the time of experiment.  
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Table (16): Bactericidal action of 1.5% glutraldehyde on the bacterial 

isolates: 

                                   CFU/ml Bacterialisolates 
 
               Duration time min.      0 5     10    15     20     30 

P.aeruginosa Zag60 150×103    90     62    32 ــــ ــــ 

E. coli Zag126 125×103    35     15     6 ــــ ــــ 

S. aureus Zag11 118×103   120     70    10 ــــ ــــ 

S. epidermidis Zag128 130×103    55     27 ــــ ــــ     ــــ 
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Fig ( 8) : Bactericidal action of 1.5 % glutraldehyde on the tested isolates. 

 

7.1.3. Bactericidal action of  1% glutaraldehyde at different exposure 

periods on the bacterial isolates : 

   1% glutaraldehyde was examined against the tested bacterial isolates 

(E.coli Zag126 ,  S. epidermidis Zag128 , S.aureus Zag11 , P.aeruginosa 

Zag60 ) to detect the required exposure time needed when glutaraldehyde 

diluted to 1% .   The obtained results were represented in Table (17) & 

Fig. (9). The different exposure periods were tested in this experiment (5 , 
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10 , 15 , 20 , 30 min.) . At concentration 1% glutaraldehyde 30 min. was 

enough to inhibit all tested bacterial isolates since S.aureus Zag11  & S. 

epidermidis Zag128 showed growth when exposed for 20 min. Generally, 

it could be concluded that when disinfectant was reused, care must be 

taken during the successive cycles that the concentration of disinfectant 

remained at the level that achieved sterility according to duration time.  

 

Table (17 ): Bacericidal action of 1% glutraldehyde on the bacterial isolates: 

                                   CFU/ml Bacterialisolates 
 
               Duration time min.      0 5     10    15     20     30 

P.aeruginosa Zag60 150×103    130     72     42 ــــ ــــ 

E. coli Zag126 125×103    88     55     23 ــــ ــــ 

S. aureus Zag11 118×103    97     40    19      6 ــــ 

S. epidermidis Zag128 130×103    110     80    35     13 ــــ 
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    Fig (9) : Bactericidal action of 1.5 % glutraldehyde on the tested isolates. 
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7.1.4. Bactericidal action of  different concentration of glutaraldehyde : 

    From previous results , the concentrations of 2 , 1.5 and 1 % of 

glutaraldehyde for different exposure time  were tested against the 

bacterial isolates. The comparison between the lethal exposure riods of 

different concentration of glutaraldehyde are represented in Table (18) & 

Fig. (10) . The results revealed that the lower lethal exposure periode 15 

min. was achieved with the highest concentration of glutaraldehyde 

(2.2%), with reverse the highest exposure periode 30min. with the lower 

concentration (1%), and also 20 min with 1.5% glutaraldehyde . so we 

can conculud that the best concentration of glutaraldehyde used to inhibit 

bacteria was 2.2% for 15 min. , it was satisfy to inhibit bacteria if the 

glutraldehyde concentration is still at recommended concentration 2.2%  

and not diluted.  
Table (18 ): Lethal exposure time of different concentration of  glutaraldehyde for the 

tested isolates :        

Tested isolates %of Glutaraldehyde 
  
                   Lethal exposure time   P.aeruginosa   E. coli    S. aureus S. epidermidis 

2.2          15      10        15           10 

1.5         20      20       20          15 

1         20     20       30          30 
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Fig.(10):Lethal exposure time of different concentration of 

glutaraldehyde for the tested isolates .      

  7.2. Bactericidal action of  Hydrogen Peroxide 
  7.2.1. Bactericidal action of  8% Hydrogen Peroxide at different 

exposure periods on the bacterial isolates: 
      In this experiment, the bactericidal effectivness of  8 % hydrogen 

peroxide was examined against the bacterial isolates (E.coli Zag126 ,  S. 

epidermidis Zag128 , S.aureus Zag11, P.aeruginosa Zag60). The 

obtained results were represented in Table (19) & Fig. (11). The different 

exposure periods was tested in this experiment ( 5 , 10 , 15 , 20 and 30 

min. ) . At 8% hydrogen peroxide for 5 min E.coli Zag126  did not show 

any growth, while the S. epidermidis Zag128, P.aeruginosa Zag60 and 

S.aureus Zag11  showed relatively lower growth. Increasing of the 

duration time to 10 min. was accompanied with a complete inhibitory 

effect against the all the tested bacterial isolates which did not indicate 

any growth . On the other hand tested bacterial isolates can be arranged 

according its sensitivity to 8% hydrogen peroxide, as follows:  

 E.coliZag126 > P.aeruginosaZag60 > S.aureusZag11 >. S. epidermidisZag128 

   From previous results 10 min. was satisfy to inhibit all the tested 

isolates with 8% hydrogen peroxide which achieved high level 

disinfection .  
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Table (19 ): Bactericidal action of  8% Hydrogen Peroxide on the bacterial 

isolates: 

                                   CFU/ml Bacterialisolates 
 
               Duration time min.      0 5     10    15     20     30 

P.aeruginosa Zag60 150×103    16     ــــ ــــ ــــ ــــ 

E. coli Zag126 125×103 ــــ ــــ ــــ ــــ ــــ 

S. aureus Zag11 118×103    65     ــــ ــــ ــــ ــــ 

S. epidermidis Zag128 130×103     40 ــــ ــــ ــــ ــــ 
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Fig (11) : Bactericidal action of 8% Hydrogen Peroxide on the tested 

isolates 

 

 



    

 98 

RReessuullttss 

7.2.2. Bactericidal action of  7.5% Hydrogen peroxide at 

different exposure periods on the tested isolates : 
    Hydrogen peroxide was examined against the tested bacterial isolates 

(E.coli ,  S. epidermidis , S.aureus , P.aeruginosa ) to demonstrate the 

effect of different concentration of hydrogen peroxide on tested bacteria . 

The obtained results are represented in Table (20) & Fig. (12). The effect 

of 7.5% hydrogen peroxide for different exposure periods (5 , 10 , 15 , 

20 , 30 min.) was tested in this experiment. At 7.5% hydrogen peroxide 

for 10 min. E.coli Zag126 and S. epidermidis Zag128 were completely 

inhibited and did not show any growth, while the P.aeruginosa Zag60 

and S.aureusZag11 showed relatively lower growth. Increasing the 

duration periode to 15 min. was accompanied with complete inhibitory 

effect against all the tested isolates.  From previous results  7.5% 

hydrogen peroxide for 15 min. was enough to inhibit the tested isolates . 

 

 

Table (20 ): Bactericidal action of 7.5% hydrogen peroxide on the bacterial 

isolates:  

                                   CFU/ml Bacterialisolates 
 
               Duration time min.      0 5     10    15     20     30 

P.aeruginosa Zag60 150×103    76      27 ــــ ــــ ــــ 

E. coli Zag126 125×103    32      ــــ ــــ ــــ ــــ 

S. aureus Zag11 118×103    60      15 ــــ ــــ ــــ 

S. epidermidis Zag128 130×103    25      ــــ ــــ     ــــ ــــ 
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Fig (12 ) : Bactericidal action of 7.5 % hydrogen peroxide on the 

tested isolates. 

 

 

7.2.3. Bactericidal action of  6.5% hydrogen peroxide at different 

exposure periods on the tested isolates : 
     Hydrogen peroxide 6.5% was examined against the tested bacterial 

isolates (E.coli Zag126 ,  S. epidermidis Zag128 , S.aureusZag11 , 

P.aeruginosa Zag60) to detect the required exposure periode needed for 

complete disinfection when hydrogen peroxide diluted to 6.5% .   The 

obtained results were represented in Table (21) & Fig. (13). The different 

exposure periode tested in this experiment was 5 , 10 , 15 , 20 & 30 min.  

At 6.5% hydrogen peroxide 20 min. was enough to inhibit all the tested 

isolates, on the other hand  S.aureus Zag11  show growth with exposure 

periode 15 min. 
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Table ( 21): Bactericidal action of 6.5% hydrogen peroxide on the tested 

isolates: 

                                   CFU/ml Bacterialisolates 
 
               Duration time min.      0 5     10    15     20     30 

P.aeruginosa Zag60 150×103    126     40 ــــ ــــ ــــ 

E. coli Zag126 125×103     70     27 ــــ ــــ ــــ 

S. aureus Zag11 118×103    115     57     16 ــــ ــــ 

S. epidermidis Zag128 130×103    85     35    ــــ ــــ ــــ 
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  Fig ( 13) : Bactericidal action of 6.5 % hydrogen peroxide on the tested isolates. 

7.2.4. Bactericidal action of  different concentrations of hydrogen 

peroxide on the tested isolates : 
   From previous results , the concentrations of 8 , 7.5 and 6.5 % of 

hydrogen peroxide for different exposure periode  were tested against the 

bacterial isolates of the present work. The lethal effect depend on both 

duration time and concentration of disinfectant as represented in  Table 

(22) & Fig. (14) . It was observed that the increasing in exposure time 

was accompanied with a compelet inhibitory effect against all the tested  

isolates.  At 6.5% hydrogen peroxide for 20 min. all bacterial isolates did 
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not show any growth, while at 7.5 % hydrogen peroxide for 15 min. was 

satisfied for disinfection . Where achieved  for 10 min. , so the best 

concentration of hydrogen peroxide as a disinfectant was 8%  for 10 min.  

Generally, we could conclud that the inactivation of microorganisms 

dependent on time duration and agent concentration .  

Table (22 ): Lethal exposure time of different concentration of Hydrogen 

peroxide for tested isolates :  

Tested isolates %of Hydrogen peroxide 
  
                   Lethal exposure time   P.aeruginosa   E. coli    S. aureus S. epidermidis 

8          10      5       10          10 

7.5          15     10       15          10 

6.5         15      15        20          20 
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Fig.(14): Lethal exposure time of different concentration of hydrogen peroxide 

for tested isolates 

7.3. Bactericidal action of  Orthophthaladehyde ( OPA) 
7.3.1. Bactericidal action of  0.55% Orthophthaladehyde at different 

exposure periods on the tested isolates: 

      In this experiment, 0.55 % Orthophthaladehyde was tested against the 

bacterial isolates (E.coli Zag126 ,  S. epidermidis Zag128 , S.aureus 

Zag11 , P.aeruginosa Zag60). The obtained results were represented in 

Table (23) & Fig. (15). The different exposure periods was tested 5 , 10 , 

15 , 20 , 30 min.. At 0.55% orthophthaladehyde for 5 min did not show 
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any growth especially with E.coli Zag126, while the S. epidermidis 

Zag128, P.aeruginosa Zag60 and S.aureus Zag11 showed relatively 

lower growth. Increasing of the duration periode to 10 min. was 

accompanied with a clear increase in the inhibitory effect against the 

tested bacterial isolates indicated non growth . On the other hand bacterial 

isolates could be arranged according to its sensitivity to 0.55% 

orthophthaladehyde, as follows:  

E.coliZag126 > P.aeruginosaZag60 > S. epidermidisZag128> S.aureusZag11 

 From previous results 10 min. was enough to inhibit the tested isolates 

with orthophthaladehyde concentration 0.55% was recommended.  

 

Table (23 ): Bactericidal action of  0.55% Orthophthaladehyde on 

the tested isolates: 

 

                                   CFU/ml Bacterialisolates 
 
               Duration time min.      0 5     10    15     20     30 

P.aeruginosa Zag60 150×103    15     ــــ ــــ ــــ ــــ 

E. coli Zag126 125×103 ــــ ــــ ــــ ــــ ــــ 

S. aureus Zag11 118×103    32     ــــ ــــ ــــ ــــ 

S. epidermidis Zag128 130×103     29 ــــ ــــ ــــ ــــ 
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Fig (15 ) : Bactericidal action of 0.55% Orthophthaladehyde on the tested 

isolates 

 

7.3.2. Bactericidal action of  0.3% Orthophthaladehyde at different 

exposure time on the tested isolates : 

        Orthophthaladehyde 0.3 %  was tested against the bacterial isolates 

(E.coli Zag126,  S. epidermidisZag128 , S.aureusZag11 , P.aeruginosa 

Zag60) to demonstrate the effect of different concentrations of 

Orthophthaladehyde on tested bacteria . The obtained results are 

represented in Table (24) & Fig. (16). The different exposure periods 5 , 

10 , 15 , 20 , 30 min.  was tested in this experiment. E.coli Zag126 0.3% 

orthophthaladehyde for 10 min. , it did not show any growth, while the S. 

epidermidisZag128 , P.aeruginosaZag60 and S.aureusZag11 showed 

relatively lower growth. Increasing of the time to 15 min. was 

accompanied with a complete inhibitory effect against the tested isolates.  

From previous results  0.3% orthophthaladehyde for 15 min. was enough 

to inhibit all the tested isolates . 
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Table (24 ): Bactericidal action of 0.3% orthophthaladehyde on the 

tested isolates: 

                                   CFU/ml Bacterialisolates 
 
               Duration time min.      0 5     10    15     20     30 

P.aeruginosa Zag60 150×103     23      6 ــــ ــــ ــــ 

E. coli Zag126 125×103     42      ــــ ــــ ــــ ــــ 

S. aureus Zag11 118×103     20      15 ــــ ــــ ــــ 

S. epidermidis Zag128 130×103     39      9 ــــ ــــ     ــــ 
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Fig (16 ) : Bactericidal action of 0.3 % Orthophthaladehyde on the 

tested isolates. 
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7.3.3. Bactericidal action of  0.1% Orthophthaladehyde at different 

exposure periods on the tested isolates : 

   Orthophthaladehyde 0.1%  was tested against the tested bacterial 

isolates (E.coli Zag 126 ,  S. epidermidis Zag 128 , S.aureus Zag11 , 

P.aeruginosa Zag60 ) to detect the required exposure periode needed 

when Orthophthaladehyde diluted to 0.1% .The obtained results were 

represented in Table (25) & Fig. (17). The different exposure periods 5 , 

10 , 15 , 20 and 30 min. was tested in this experiment. At 0.1% 

Orthophthaladehyde 20 min. was enough to inhibit all tested isolates 

while  S.aureusZag11 and S. epidermidisZag126  showed growth with 

exposure periode 15 min. 

Table (25 ): Bactericidal action of 0.1% Orthophthaladehyde on the 

bacterial isolates: 

                                   CFU/ml Bacterialisolates 
 
                Duration time min.      0 5     10    15     20     30 

P.aeruginosa Zag60 150×103     29      13      8 ــــ ــــ 

E. coli Zag126 125×103     15      ــــ ــــ ــــ ــــ 

S. aureus Zag11 118×103      35     20      6 ــــ ــــ 

S. epidermidis Zag128 130×103     23      3      ــــ ــــ ــــ 
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 Fig (17 ) : Bactericidal action of o.1 %Orthophthaladehyde on the tested isolates. 

7.3.4. Bactericidal action of  different concentration of 

Orthophthaladehyde (OPA) on the tested isolates : 

      From previous results , the concentrations of 0.55 , 0.30 and 0.10 % 

of Orthophthaladehyde for different exposure periods  were tested against 

the bacterial isolates of the present work. The comparison between the 

lethal exposure periode of different concentration of Orthophthaladehyde 

were represented in Table (26) & Fig. (18) . It was observed that the 

increasing in exposure time was accompanied with a clear increase in the 

inhibitory effect against the tested isolates. exposure to 0.1% of 

orthophthaladehyde for 20 min. was sufficient to achieve a complete 

inhibition for all bacterial isolates, while it was at 0.3 % for 15 min.. On 

the other hand at the highest concentration 0.55% was achieved with the 

lowest exposure time 10 min., so we can said that the best concentration 

of Orthophthaladehyde as a disinfectant was 0.55%  for 10 min. was 

enough to inhibit all tested bacteria . 
    Table (26 ): Lethal exposure periode of different concentration of OPA for 

tested isolates : 

Tested isolates %of OPA 
  
                   Lethal exposure time   P.aeruginosa   E. coli    S. aureus S. epidermidis 

0.55         10       5        10          10 

0.30         15       10        15          15 

0.10         20       10         20          15 
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Fig. (18): Lethal exposure periode of different   concentration of 

OPA for tested isolates 

7.4. Bactericidal action of  Ethanol  
7.4.1. Bactericidal action of  70% Ethanol at different exposure time 

on the tested isolates: 

      In this experiment, 70 % ethanol was examined against the bacterial 

isolates (E.coliZag126 ,  S. epidermidisZag128 , S.aureusZag11 , 

P.aeruginosaZag60 ). The results were represented in Table (27) & Fig. 

(19). The duration of exposure periode which tested in this experiment 

was 5 , 10 , 15 , 20 and 30 min. , exposure to 70% ethanol for 10 min the 

S. epidermidisZag128, P.aeruginosaZag60 and S.aureusZag11  showed 

relatively lower growth, except E.colizag126 which completely inhibited, 

while with increasing the duration of exposure time to 15 min. a complete 

inhibition for all the tested isolates were observed . On other hand the 

tested  isolates could be arranged in this experiment  according to its 

sensitivity to 70% ethanol, as follows:  

E.coli Zag126 > S.epidermidis Zag128 > S.aureus Zag11 > P.aeruginosaZag60  

   From previous results 15 min. was enough to inhibit the tested isolates 

in case of ethanol concentration 70% .  
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Table (27): Bactericidal action of  70% ethanol for the tested isolates: 

                                   CFU/ml Bacterialisolates 
 
                Duration time min.      0 5     10    15     20     30 

P.aeruginosa Zag60 150×103    77    16 ــــ ــــ ــــ 

E. coli Zag126 125×103   50 ــــ ــــ ــــ ــــ 

S. aureus Zag11 118×103    84      15 ــــ ــــ ــــ 

S. epidermidis Zag128 130×103    42      7 ــــ ــــ ــــ 
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Fig ( 19) : Bactericidal action of 70% Ethanol for the tested isolates 

 

7.4.2. Bactericidal action of  60% Ethanol at different exposure 

periods on the tested isolates : 

     Ethanol 60%  was examined against the bacterial isolates (E.coli 

Zag126 ,  S. epidermidisZag128 , S.aureusZag11 , P.aeruginosaZag60 ) 

to demonstrate the effect of 60% ethanol on tested bacteria . The obtained 
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results were represented in table (28) & Fig. (20). The tested exposure 

time was 5 , 10 , 15 , 20 and 30 min. , exposure to 60% ethanol for 15 

min. P.aeruginosaZag60 only showed relatively slightly growth while the 

other tested isolates did not show any growth . Increasing of  the duration 

time to 20 min. was accompanied with complete inhibitory effect against 

the tested isolates. These results indicated that  60% ethanol for 20 min. 

was satisfied to inhibit the tested isolates . 

 

 

 

 

Table ( 28): Bactericidal action of 60% Ethanol on the tested isolates: 

                                   CFU/ml Bacterialisolates 
 
                Duration time min.      0 5     10    15     20     30 

P.aeruginosa Zag60 150×103     80     30       9 ــــ ــــ 

E. coli Zag126 125×103      37     7 ــــ ــــ ــــ 

S. aureus Zag11 118×103      63      30 ــــ ــــ ــــ 

S. epidermidis Zag128 130×103      40      22 ــــ ــــ     ــــ 
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Fig (20 ) : Bactericidal action of 60 % ethanol on the tested isolates. 

7.4.3. Bactericidal action of  50% Ethanol at different exposure 

periods on the tested isolates : 

   Ethanol 50%  was examined against the tested bacterial isolates (E.coli 

Zag126 ,  S. epidermidisZag128 , S.aureusZag11 , P.aeruginosaZag60 )  

to detect the required exposure periods needed when ethanol diluted to 

50% .   The obtained results were represented in table (29) & Fig. (21). 

The tested exposure periods were 5 , 10 , 15 , 20 and 30 min. .  From the 

previous results obtained it  clear that the 50% ethanol is not effective as 

a disinfectant for all tested isolates even exposed for 30 min. 

Table ( 29): Bactericidal action of 50% ethanol on the bacterial 

isolates: 

                                   CFU/ml Bacterialisolates 
 
                Duration time min.      0 5     10    15     20     30 

P.aeruginosa Zag60 150×103    89     60      13      9      3 

E. coli Zag126 125×103    90     19      23 ــــ ــــ 

S. aureus Zag11 118×103    98     66      54      4 ــــ 

S. epidermidis Zag128 130×103    78     73      61 ــــ ــــ 
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Fig (21 ) : Bactericidal action of 50 % ethanol on the tested isolates. 

7.4.4. Bactericidal action of  different concentration of ethanol on the 

tested isolates : 

    From previous results , exposure to 70 , 60 and 50 % ethanol for 

different exposure periods  were tested against the tested bacterial isolates 

in the present work. The lethal exposure time of different concentration of 

ethanol were represented in Table (30) & Fig. (22) . From results it was 

observed that  increasing in exposure periode was accompanied with a 

clear increase in the inhibitory effect against the tested bacterial isolates.  

The dilution of ethanol to 50%  will be uneffective for inhibition of the 

tested bacterial isolates even the exposure periode was 30 min. ,  while 

duration  at 60 % ethanol for 20 min. was satisfied to inhibit all the tested 

bacterial isolates . On other hand at the highest concentration (70%), the 

lowest exposure time was achieved at 15 min. , so we could concluded 

that the best concentration of ethanol to be used as disinfectant was 70%  

for 15 min. it was satisfied to inhibit all the asspciated bacteria .  
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Table ( 30): Lethal exposure time of different concentration of ethanol for 

tested isolates  

Tested isolates %of Ethanol 
  
                   Lethal exposure time   P.aeruginosa   E. coli    S. aureus S. epidermidis 

70         15          10           15          15 

60         20          15           15          15 

50         > 30          20           30          20 
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Fig.(22): Lethal exposure time of different concentration of ethanol on tested 

isolates 

7.5. Bactericidal action of  P3-oxonia 
7.5.1. Bactericidal action of  0.45% P3-oxonia at different exposure 

periods on the tested isolates: 

     P3-oxonia is a composed of  (15% hydrogen peroxide , 10%acetic acid 

, 5%peracetic acid ) with further ingredients organic acids used as a 

disinfectant .  In this experiment, 0.45 % P3-oxonia was examined against 

the tested bacterial isolates (E.coli Zag126 ,  S. epidermidisZag128 , 

S.aureusZag11 , P.aeruginosaZag60 ). The obtained results were 

represented in Table (31) & Fig. (23). The different exposure periods in 

this experiment was 5 , 10 , 15 , 20 and 30 min. ,exposure to 0.45%   P3-

oxonia for 10 min E.coliZag126 & S. epidermidisZag128 were 

completely inhibited while P.aeruginosaZag60 and S.aureusZag11  
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showed relatively lower growth. Increasing of the exposure time to 15 

min. was accompanied with a complete inhibitory effect against the tested 

bacterial isolates which indicated by non growth . On the other hand 

bacterial isolates could be arranged according to its sensitivity to 0.45% 

P3-oxonia, as follows:  

 E.coliZag126 , S.aureusZag11 > S. epidermidisZag128 > P.aeruginosaZag60  

 Scince 15 min. was satisfied to inhibit the tested isolates in case of 

0.45% P3-oxonia concentration . 

Table (31 ): Bactericidal action of  0.45% P3-oxonia on the bacterial isolates: 

                                   CFU/ml Bacterialisolates 
 
                Duration time min.      0 5     10    15     20     30 

P.aeruginosa Zag60 150×103     47    6 ــــ ــــ ــــ 

E. coli Zag126 125×103      60 ــــ ــــ ــــ ــــ 

S. aureus Zag11 118×103      54      ــــ ــــ ــــ ــــ 

S. epidermidis Zag128 130×103      42      4 ــــ ــــ ــــ 
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Fig ( 23) : Bactericidal action of 0.45% P3-oxonia on the tested isolates 
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7.5.2. Bactericidal action of  0.30 % P3-oxonia at different exposure 

periods on the tested isolates : 

    P3-oxonia 0.30 %  was examined against the tested bacterial isolates 

(E.coliZag126,S.epidermidisZag128,S.aureusZag11,P.aeruginosaZag60 )

to demonstrate the effect of 0.30% P3-oxonia on tested bacteria . The 

obtained results were represented in Table (32) & Fig. (24). The tested 

exposure periode was  5 , 10 , 15 , 20 and 30 min. , exposure to  0.30% 

P3-oxonia for 15 min. S.aureusZag11 only show relatively slight growth 

while it completely inhibited the other tested isolates the rest of isolates. 

Increasing the time to 20 min. was accompanied with complete inhibitory 

effect against all the tested bacterial isolates.  From previous results  0.3% 

P3-oxonia for 20 min. was enough to inhibit the tested isolates . 

 

 

 

 

 

Table (32 ): Bactericidal action of 0.30% P3-oxonia on the bacterial 

isolates: 

                                   CFU/ml Bacterialisolates 
 
                Duration time min.      0 5     10    15     20     30 

P.aeruginosa Zag60 150×103     110     65      ــــ ــــ ــــ 

E. coli Zag126 125×103      90     43 ــــ ــــ ــــ 

S. aureus Zag11 118×103      63      22       9 ــــ ــــ 

S. epidermidis Zag128 130×103      40      17 ــــ ــــ     ــــ 
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Fig (24) : Bactericidal action of 0.30% P3-oxonia on the bacterial 

isolates. 

7.5.3. Bactericidal action of  0.15% P3-oxonia at different exposure 

periods on the bacterial isolates : 

    Concentration of 0.15% P3-oxonia was tested against the tested 

bacterial isolates (E.coliZag126,S.epidermidisZag128,S.aureusZag11, 

P.aeruginosaZag60 ) to detect the required exposure periode needed 

when it diluted to 0.15% .The obtained results were represented in Table 

(33) & Fig. (25). The tested exposure periode was 5 , 10 , 15 , 20 and 30 

min. .  From the previous results it is clear that the 0.15% P3-oxonia for 

30 min. was effective for inhibition all the tested bacterial isolates .  

Table (33): Bactericidal action of 0.15% P3-oxonia on the bacterial isolates: 

                                   CFU/ml Bacterialisolates 
 
                Duration time min.      0 5     10    15     20     30 

P.aeruginosa Zag60 150×103     86     42      17      3      ــــ 

E. coli Zag126 125×103      93     30      22 ــــ ــــ 

S. aureus Zag11 118×103      115      51      55      4 ــــ 

S. epidermidis Zag128 130×103     78      43       43      3 ــــ 
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Fig (25 ) : Bactericidal action of 0.15% P3-oxonia on the tested isolates. 

7.5.4. Bactericidal action of  different concentration of P3-oxonia on 

the tested isolates : 

    From previous results , the concentrations of 0.45 , 0.30 and 0.15 % of 

P3-oxonia for different exposure periods were tested against the tested 

bacterial isolates of the present work. The comparison between the lethal 

exposure time of different concentration of P3-oxonia were represented in 

Table (34) & Fig. (26) . From results it was observed that the Increasing 

in exposure periode was accompanied with a clear increase in the 

inhibitory effect against all the tested bacterial isolates.  The 

concentration of P3-oxonia when diluted to 0.15%  will require 30 min. 

exposure time for inhibiting all the tested bacterial isolates , while at 0.3 

% P3-oxonia for 20 min. was satisfied to inhibit all bacterial isolates . On 

other hand at the highest concentration (0.45%), the lowest exposure time 

influence was recorded (15 min.) , so we could suggested that it was the 

best concentration to inhibit all the tested bacteria . It was enough  that 

exposure to 0.45% of P-3oxonia for 15 min. without dilution was the 

most efficient .  
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Table (34): Lethal exposure periods of different concentration of P3-

oxonia on tested isolates : 

Tested isolates %of P3-oxonia 
  
                   Lethal exposure time   P.aeruginosa   E. coli    S. aureus S. epidermidis 

0.45         15      10         15          10 

0.30        15      15         20         15 

0.15         20             20         30          30 
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Fig. (26): Lethal exposure time of different concentration of P3-  

oxonia ontested bacterial isolates 

 

7.6. Bactericidal activity of different chemical disinfectants on 

contaminated endoscopy with the bacterial isolates  : 

When urinary tract endoscopy was artificially contaminated with a mixture 

of the tested bacterial isolates suspension (65×103 CFU/ml) (E.coliZag 

126,S.epidermidisZag128,S.aureusZag11, P.aeruginosaZag60 ) and then 
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disinfected by using one of the tested chemical disinfectants for different 

exposure periode , to compare between their effect on the contaminated 

endoscopy.The results of this study illustrated in the table (35) . from 

previous results , we could say that the 8% Hydrogen peroxide & 0.55% 

Orthophthalaldehyde show the lowest exposure periode 20 min. On the other 

hand the 2.2% Glutaraldehyde &  70% Ethanol inhibited the tested bacterial 

isolates through 30 min. the P3-oxonia indicated the highest exposure 

periode (60 min. ) to inhibit all the tested bacterial isolates . 

 

Table (35) : Bactericidal activity of different chemical disinfectants 

on contaminated endoscopy with bacterial isolates  : 

 

Duration of exposure time (min. ) Chemical 

Disinfectants 5 10 20 30 60 

Glutaraldehyde 2.2% ++ ++ ± ــــ ــــ 

Hydrogen peroxide 

8% 
 ــــ ــــ ــــ + ++

Orthophthalaldehyde 

0.55% 
ــــ ++ ++  ــــ ــــ 

Ethanol 70% +++ ++ ± ــــ ــــ 

P3-oxonia 0.45 %  +++ ++ + ± ــــ 

 

Where : 

+++    full field  

++      heavy growth   

+        moderate growth  

±       slightly growth  

 no growth       ــ   
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7.7. Bactericidal activity of different chemical disinfectants on 

artificially contaminated endoscopy with certain identified 

pathogenic bacterial isolates  : 
Urinary tract endoscopy was artificially contaminated with a mixture of 

certain identified pathogenic bacterial suspension (85×103 CFU/ml)    

(Listeria monocytogenus , Proteus , Klebseilla pneumonia , Salmonella 

typhi ,Bacillus cerus and  Shigella dysenteriae). Disinfection was 

achieved by using different chemical disinfectants for different exposure 

eriods  (5, 10, 15, 20 and 30 min.). A comparison was carried out to clear 

the efficiency of each one ( Table 36) . It was clear that 8% Hydrogen 

peroxide & 0.55% Orthophthalaldehyde showed the lowest exposure 

periode ; 30 min. On the other hand the 2.2% Glutaraldehyde , 0.45% P3-

oxonia 70% Ethanol inhibit bacterial isolates after exposure for 60 min. 

We could consider these results as an advise in case of epidemic or 

endemic hazard or any of unsanitizer or unhygienic condition.  

Table (36 ): Bactericidal activity of different chemical disinfectants on artificially 

contaminated endoscopy with certain identified pathogenic bacterial isolates :     

Duration of exposure time (min. ) 
Chemical Disinfectants 

5 10 20 30 60 

Glutaraldehyde 2.2% +++ ++ + + ــــ 

Hydrogen peroxide 8% +++ ++ ± ــــ  ــــ 

Orthophthalaldehyde 
ــــ + ++ ++ 0.55%  ــــ 

Ethanol 70% +++ ++ ++ + ــــ 

P3-oxonia 0.45 %   +++ ++ ++ + ــــ 

Where : 

+++    full field                   + moderate growth  

   ++     heavy growth            ±       slightly growth            ــ   no growth 
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7.8. Comparison between characters of different chemical disinfectants :  
     No product possesses all of the characteristics of an ideal high-level 
disinfectant. Major disadvantages of currently available products include 
material incompatibility (eg, peracetic acid with hydrogen peroxide with 
trade name P3-oxonia) and human health toxicity (eg, glutaraldehyde). 
Infection control professionals should assess their institutional 
requirements carefully (eg, number of endoscopes processed per day, 
training, turnaround time required), obtain current cost information 
(including purchase costs, operating costs, equipment repair, and costs 
associated with providing safe chemical use), and know state laws 
regarding disposal restrictions (William  and David , 1999) . On the 
other hand , the ideal chemical disinfectants does not exist, as all products 
have limitation, Table (37) reviews the characters of all chemical 
disinfectants used in this study.  
Table (37) : characters of different chemical disinfectants.  

Chemical disinfectants  
Characters  Glutaraldehyde Hydrogen 

peroxide 
Orthophth
alaldehyde Ethanol P3-oxonia  

Recommended 
concentration 2.2 % 8% 0.55 % 70% 0.45% 

Lethal 
Exposure time  60 min. 30 min. 30 min. 60 min. 60 min.  

Activation  
Yes (acidic 
glutaraldehyde 
activated to 
alkaline ) 

No No No No 

Dissolving Distilled water Distilled 
water  

Lowest 
amount of 
ethanol then 
complete to 
certain 
dilution using 
distilled 
water  

Distilled 
water 

Distilled 
water 

Chemical 
Formula C5H8O2 H2O2 

C6H4(CHO)2  
 C2H5OH 

H2O2 & 
peracetic 
acid 

Cost Cheap Cheap Expensive Cheap  Cheap 

Availability  Yes Yes No Yes Yes 

Trade name  Cidex Hydrogen 
peroxide  Cidex OPA Ethyl 

alcohol  P3-oxonia 
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7.9. Bactericidal effect of thermal treatment : 
    In this experiments the effect of dry hot air for 15min.  on the 

contaminated urological endoscopy, at different temperature ( 60, 70, 80, 

90 & 120°C ) was studied . The results were showen in Table (38) . 

   The first endoscopy contaminated with mixture of most resistant 

bacterial isolates (79×103 CFU/ml) (P.aeruginosaZag60 , E.coli 

Zag126 ,S.aureusZag11, S.epidermidieZag128 ), another endoscopy was 

contaminated by using suspension of different strain of certain 

pathogenic bacteria (53×103 CFU/ml)  such as (Listeria monocytogenus , 

Proteus , Klebseilla pneumonia , Salmonella typhi ,Bacillus cereus and  

Shigella dysenteriae) . The growth of most resistant isolates was 

decreased gradually by increasing temperature (60,70 and 80°C) while 

90°C was the lethal temperature with exposure for 15 min. On the other 

hand 120°C for 15 min. was lethal to the endoscopy contaminated with 

selscted pathogenic bacteria for the presence of B.cereus which is spore 

former.    

Table (38): Effect of thermal treatment on bacteri contaminated 

endoscopy :     

Thermal treatment ( °C ) 
Tested bacteria 

60 70 80 90 120 

most resistant 

bacteria isolates 
 ــــ ــــ ± ++  +++

identified 

pathogenic bacteria 
+++  ++ 

++ 

 
 ــــ ±

 

Where : 
+++    full field                            +   moderate growth  

++      heavy growth                     ±  slightly growth            ــ  no growth 
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7.10. Antibacterial activity of Ultra violet :  
In this experiments the effect of ultraviolet radiation (short wave 

length 254nm & long wave length 365nm) on the contaminated 

urological endoscopy, for different exposure periods  5, 10, 15, 20, 30, 40 

& 60 min. at 20cm distance from UV lamp was studied . The results are 

shown in Table (39 and 40) . 

     The first endoscopy contaminated with mixture of most resistant 

bacterial isolates (43×103 CFU/ml) (P.aeruginosaZag60, E.coli 

Zag126 ,S.aureusZag11, S.epidermidieZag128 ) , another endoscopy was 

contaminated by using suspension of different strains of certain 

pathogenic bacteria such as (Listeria monocytogenus , Proteus , 

Klebseilla pneumonia , Salmonella typhi ,Bacillus cerus and  Shigella 

dysenteriae) (33×103 CFU/ml) . At exposure for five minutes the growth 

was very weak . The leathal periodeat which there was no growth of all 

tested bacterial isolates was detected after exposure for 10 min. with short 

wave length UV lamp, On the other hand when long wave length lamp 

was used the lethal time was detected at 60 min. , it may be due to the 

penetration force of the short than the long UV wave length at distance 

20cm.On other hand the endoscopy contaminated with different strains of 

identified pathogenic bacteria showed that by increasing in exposure time 

the bacterial growth decreased gradually . The leathal exposure time at 

which there was no growth of tested bacteria  was 30 minutes when short 

wave length lamp was used , but when the long wave lamp was used the 

lethal time was 60 minutes at distance 20 cm . Generally it was clear that 

the latter endoscopy required longer time for complete disinfection with 

both short and long wave length lamp at 20 cm than the former one , this 

could be expected due to the presence of B.cerus as spore former with 

second contaminated endoscopy .  
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Table (39) : Sensitivity of most resistant bacterial isolates against 

different types of U.V 

 

Exposure periods (min.)  

Type of U.V 5 10 15 20 30 40 60 
Short wave 

length  
 ــــ ــــ ــــ ــــ ــــ ــــ ±

Long  wave 

length 
 ــــ ± ± + + + ++

Distance is 20cm  

 

Table (40) : Sensitivity of certain pathogenic bacterial isolates against 

different types of U.V 

 

Exposure periods (min.)  

Type of U.V 5 10 15 20 30 40 60 
Short wave 

length  
 ــــ ــــ ــــ ± + ++ ++

Long  wave 

length 
 ــــ ± + + ++ ++ ++

Distance is 20cm 

 

Where : 

+++    full field  

++      heavy growth   

+        moderate growth  

±       slightly growth  

  no growth       ــ   
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7.11. Bactericidal effect of Gamma rays on the viability of tested 

isolates : 
    In this experiments we studied the effect of gamma radiation (cobalt-

60) at different exposure doses(2, 4, 6, 8 and 10 kGy) for tested S. aureus 

Zag11 and (2, 4, 6 and 8 kGy) for P. aeruginosa Zag60 and E.coli 

Zag126 then the dose response curves were graphically represented as 

showen in Table (41) and figure (27).  

  The survival number of irradiated cells at each  irradiated dose of the 

incubation for 24 hr at 30°C . Curve was plotted between log survival 

numbers and irradiation doses.  The results of irradiated  S.aureus Zag11 

showed that by increasing in doses the total bacterial counts gradually 

decreased , if compared with uniradiated one .The leathal dose at which 

there was no growth of S. aureus Zag11 was 6.0 KGy. The dose  response 

curve of tested S. aureus Zag11 belonged to type A which followed a 

simple exponential relation with constant slope over the whole dose range 

with D10 value (2.5 kGy ) (Table 40 and Fig. 27a) .  

  The result of P. aeruginosa Zag60 showed that by increasing in doses 

the total bacterial counts gradually decreased if compared with 

unirradiated one. The leathal dose at which there was no growth of P. 

aeruginosa was 4 kGy. The dose response curve of tested P. aeruginosa 

Zag60  belonged to type A with D10 value (2.5 kGy ) (Table 40 and Fig. 

27 b) .  

 Concerning E.coliZag126 , the irradiated E.coliZag126 showed that by 

increasing in doses the total bacterial counts decreased ,if compared with 

unirradiated one. The leathal dose at which there was no growth of E.coli 

was 4 kGy. The dose response curve of tested E.coliZag126 belonged to 

type A with D10 value (2 kGy ) (Table 40 and Fig. 27 c).  
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Table ( 41 ) :Bactericidal effect of Gamma rays on the viability of 

tested isolates : 
 

   S.aureus Zag11  P. aeruginosa Zag60      E.coliZag126 Dose 

(kGy)  

 
Number of 

viable cells 
Log count 

Number of 

viable cells 
Log count 

Number of 

viable cells 
Log count 

     0 27 x 103 4.4 20 x 102 3.3 15x 103 4.2 

     2 3 x 102 2.5 80 1.9 64 1.8 

     4 40 1.6 0 0 0 0 

     6 0 0 0 0 0 0 

     8 0 0 0 0 0 0 

   10 0 0     

 

 

Fig. ( 27 ) : Effect of Gamma Radiation  on tested isolates . 
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7.12. The effect of Gamma rays , Glutaraldehyde and Hydrogen 

peroxide on virulence factors of tested isolates :  
Also the capability of the previous tested bacteria to produce its 

virulence factors after exposure to increas doses of each gamma radiation 

(0 up to 10 kGy) , glutaraldehyde (1, 1.5 and 2.2%) and hydrogen 

peroxide (6.5 , 7.5 and 8%) as physical and chemical disinfectant were 

examined .  

The  results in Table (42 ,43 and 44) revealed the correlation between 

zone diameters due to virulence factors ( lecithinase , hemolysin and 

protease ) produced by tested disinfectant treated isolates and untreated 

one , the results revealed that the dose 2 kGy was sufficient to dpress 

lecithinase activity for both tested E.coli Zag126 and S.aureus Zag11 

while 4 kGy for P. aeruginosa Zag60 with respect to hemolysin ; 2 KGY 

for E.coli Zag126 and P. aeruginosa Zag60 and 4kGy for S.aureus Zag11 

for complete depreeion of hemolysin . On the other hand , 2kGy prevent 

the capability of both E.coli Zag126 and P. aeruginosa Zag60 to produce 

proteinase , while 6 kGy with  S.aureus Zag11 Genrally , it could be 

suggested that the irradiation with 4 kGy prevent the growth (Gram 

negative bacteria) and virulence effect of both E.coli Zag126 and P. 

aeruginosa Zag60 while 6 kGy for S.aureus Zag11 (Gram positive 

bacteria) . The result revealed that the 2.2% glutaraldehyde and 8% 

hydrogen peroxide was sufficient to depress virulence factors activity for 

all tested isolates .  
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Table(42): The effect of Gamma rays on virulence factors of tested isolates 
 

 
 
 

 

 

   Lecithinase enzyme    Hemolysin enzyme      Protease enzyme Diameter of  

Inhibition  

Zone cm 

Gamma  

rays dose 

(KGY) 

   

S.aureus 

Zag11 

 

 P.aeruginosa 

Zag60 

     

E.coli 
Zag126 

   

S.aureus 

Zag11 

 

 P.aeruginosa 

Zag60 

     

E.coli 
Zag126 

   

S.aureus    

Zag11 

 

 P.aeruginosa 

Zag60 

     

E.coli 

Zag126 

     0    0 1.0  0.6 0.6 0.8 0 1.0 0.4 0 

     2    0 0.6 0 0.4 0 0 0.6 0 0 

     4    0 0 0 0 0 0 0.2 0 0 

     6    0 0 0 0 0 0 0 0 0 

     8    0 0 0 0 0 0 0 0 0 

    10    0 0 0 0 0 0 0 0 0 

   Lecithinase enzyme    Hemolysin enzyme      Protease enzyme Diameter of  

Inhibition  

Zone cm 

Gamma  

rays dose 

(KGY) 

   

S.aureus 

Zag11 

 

 P.aeruginosa 

Zag60 

     

E.coli 
Zag126 

   

S.aureus 

Zag11 

 

 P.aeruginosa 

Zag60 

     

E.coli 
Zag126 

   

S.aureus    

Zag11 

 

 P.aeruginosa 

Zag60 

     

E.coli 

Zag126 

     0    0 1.0  0.6 0.6 0.8 0 1.0 0.4 0 

     2    0 0.6 0 0.4 0 0 0.6 0 0 

     4    0 0 0 0 0 0 0.2 0 0 

     6    0 0 0 0 0 0 0 0 0 

     8    0 0 0 0 0 0 0 0 0 

    10    0 0 0 0 0 0 0 0 0 

   Lecithinase enzyme    Hemolysin enzyme      Protease enzyme        Diameter of  

Inhibition  

Zone cm 

 

glutaraldehyde  

concentration% 

   

S.aureus 

Zag11 

 

 P.aeruginosa 

Zag60 

     

E.coli 
Zag126 

   

S.aureus 

Zag11 

 

 P.aeruginosa 

Zag60 

     

E.coli 
Zag126 

   

S.aureus    

Zag11 

 

 P.aeruginosa 

Zag60 

     

E.coli 

Zag126 

0 0 1.0 0.6 0.6 0.8 0 1.0 0.4 0 

1 0 0.8 0.2 0.4 0.4 0 0.8 0 0 

1.5 0 0.4 0 0.2 0.4 0 0.6 0 0 

2.2 0 0 0 0 0 0 0 0 0 
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Table(44): The effect of Hydrogen peroxide on virulence factors of 

tested isolates  
   Lecithinase enzyme    Hemolysin enzyme      Protease enzyme        Diameter of  

Inhibition  

Zone cm 

 

H2O2  

concentration% 

S.aureus 

Zag11 

 

P.aeruginosa 

Zag60 

E.coli 

Zag126 

S.aureus 

Zag11 

 

P.aeruginosa 

Zag60 

E.coli 

Zag126 

S.aureus    

Zag11 

 

P.aeruginosa 

Zag60 

E.coli 

Zag126 

0 0 1.0 0.6 0.6 0.8 0 1.0 0.4 0 

6.5 0 0.6 0 0.4 0.4 0 0.6 0.2 0 

7.5 0 0 0 0.2 0.2 0 0.2 0 0 

8 0 0 0 0 0 0 0 0 0 
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Discussion 
     The purpose of endoscope disinfection is , on the one hand to prevent 

microorganisms from being transmitted by the endoscope , on the other 

hand , to prevent growth of microorganisms in between endoscope 

sessions . In addition , the transmission of blood borne microorganisms 

must be prevented . The effective use of disinfectants is part of a 

multibarrier strategy to prevent health-care-associated infections .   

  Harvey et al. (1997) reported that bladder catheterization or cytoscopy 

are common means by which bacteria are introduced into the bladder 

urine. also Kibria et al. (2002) reported that medical equipment may act 

both as source and vector of nosocomial infection. 

  The most common group of bacteria responsible for urinary tract 

infections were Escherichia coli , Staphylococcus aureus , Klebsiella 

peneumoniae , Pseudomonas aeruginosa , Citrobacter , Enterococci 

bacteria , and Proteus mirabilis , while rare bacterial causes of urinary 

tract infections UTIs include Ureaplasma urealyticum and Mycoplasma 

hominis , which are generally harmless organisms (Kastumi et al., 2005).  

      Endoscopic procedures carry a risk of microbial infection. Estimating 

this risk accurately is difficult because ascertaining that a given infection 

results from a contaminated endoscope is not possible. Infection may not 

be apparent until the patient has been discharged from hospital, and the 

contaminated endoscope may not be recognized as the source of infection 

(Weber and Rutala , 2001) . 

     Usually 80 – 90 % of lower UTI are caused by E.coli weather it 

spreads from the colon to the perineum and then invades the urethera or it 

spreads via the shared lymphatic channels between GIT and UT,  both 

concepts are accepted. Usually infection with E.coli becomes chronic due 

to (lutency) in the deeper cells after sloughring of the superficial mucosa 
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(Lau and adetubi , 2001).  

      The 2nd major pathogen of kidney in  coagulase +ve staphylococci 

usually it reaches the UT via the blood stream (Smith and Dubos, 1994). 

Staph. epidermidis , another common pathogen of UT particulary in 

nosocomial, catheter acquired infection, most commenly spread from the 

perineum and lower urethera. Staph. Saprophyticus , one of the most 

sreiues causing nosocomial UTI in 5-15% espicall in women (Vazques-

Aragon et al., 2003).  

    Usually infecion by Pseudomonas is Itrogenic weather introduced from 

blood or as ascending infection by contaminated catheter (Wood et al., 

1989).  

      The present study was initiated by collection of 135 bacterial isolates, 

isolated from urinary tract endoscope ( before and after operation),  urine 

and blood of patient who undergo urinary tract endoscopy operation . 

From the result endoscopy after operation in this study showed the 

highest number of bacterial isolates (33.33%) followed by endoscopy 

before operation (28.89%) , patients blood (21.48%) and the last one is 

urine of patients (16.29%). 

   Abdul Mannan et al . (2000) reported that, incidence of bacteremia 

following transurethral surgery was 24% whereas 16% developed 

symptoms (rigors and fever). While in another which used suitable 

antibiotics resulted in marked reduction of sepsis syndrome (4%). Similar 

studies conducted by Robinson (1982) showed 36% incidence of 

bacteraemia after endourology. Murphy et al. (1984) also showed very 

high incidence of bacteraemia (60 %) after urological endoscopy without 

pre-operative antibiotics and suitable antimicrobials reduced the 

incidence to 21%. 

    In this study the bacterial isolates were purified and initial 

morphologically identified by Gram's stain as 70 Gram positive 
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bacterial isolates (51.85%) and 65 Gram negative bacterial isolates 

(48.15%). Gram positive cocci still predominate as a cause of nosocomial 

and community acquired infections (Yamaguchi et al., 2002) . 

Grifoni and Pierangeli (2002) reported that microorganisms for the 

nosocomial urinary tract infections, the group of the "Gram negative 

facultative pathogens" was more frequent (40%), followed by 

Pseudomonas aeruginosa and Candida  species. Krieger et al. (2000) 

recorded that the most frequent pathogens were Escherichia coli (24 %), 

Pseudomonas aeruginosa (8 %), Streptococcus faecalis (7 %), Klebsiella 

pneumoniae (6 %) and Proteus mirabilis (6 %).  

   Urinary tract infections were diagnosed in 29 percent of patients. The 

most common causative bacterial strains were coagulase negative 

Staphylococci (31%) and Enterobacter spp (20.7%).  

The increased occurrence of antimicrobial-resistant microorganisms is a 

medical concern . Currently, there are no data to show that antibiotic-

resistant bacteria are less sensitive to the liquid chemical germicides that 

antibiotic-sensitive bacteria at currently used germicide contact 

conditions and concentrations ( Rutala , 1997 ). Several studies have 

found antibiotic-resistant hospital strains of common healthcare-

associated pathogens (i.e., Enterococcus, P. aeruginosa, Klebsiella 

pneumoniae, E. coli, S. aureus, and S. epidermidis) to be equally 

susceptible to disinfectants as antibiotic-sensitive strains (Rutala et al., 

2000). 

      Ciprofloxacin is the most frequently prescribed fluoroquinolone for 

UTIs because of its availability in oral and intravenous formulations. 

Ciprofloxacin had shown an excellent activity against pathogens 

commonly encountered in complicated UTIs. It is well absorbed from oral 

doses and is rapidly excreted from the body under normal conditions 

(Kamberi et al., 1999, O’Donnell and Gelone, 2000, and King et al., 
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2000 ). 

     In this study the antibiotic susceptibility pattern of 35 selected isolates 

to 10 different antibiotics was investigated by using disc diffusion 

method. Antibiotics include the following : Cip , OFX , CN , Cl , FOX , 

CEC , IPM , AZM , C and AX . The results revealed all isolates were 

susceptible to Imipenem (100%) , so that it represented the most effective 

antibiotic follwed by Ciprofloxacin and Ofloxacin were had (51.4%) , 

(42.9%) susceptible percentage respectively . On the other hand the data 

showed that (85.7%) of bacterial isolates were resistant to Cefoxitin . 

  The present results showed that the most resistant bacterial isolates were 

S.aureus, E. coli, P. aeruginosa, and S. epidermides , this was in 

agreement with Nongyao et al. (2005) who reported that the three most 

common pathogens isolated surgical site infection were Escherichia coli, 

Staphylococcus aureus, and Pseudomonas aeruginosa , which accounted 

for 15.3%, 8.5%, and 6.8% of infections respectively. 

 Shirazi et al.(2005)  showed that all of Proteus spp, Pseudomonas spp, 

Klebsiella spp, and Enterococcus spp were resistant to most of tested 

antibiotics, so their research reflected that these multiple resistant bacteria 

can be accounted as the most cause of UTI in renal transplant recipients.  

    Glutaraldehyde is a saturated dialdehyde that has gained wide 

acceptance as a high-level disinfectant and chemical sterilant (Cheung  et 

al., 1999)  . The biocidal activity of glutaraldehyde results from its 

alkylation of sulfhydryl, hydroxyl, carboxyl, and amino groups of 

microorganisms, which alter RNA, DNA, and protein synthesis (Scott 

and Gorman , 2001). Glutaraldehyde has broad-spectrum antimicrobial 

activity (Rutala , 1996) . Rutala et al.(2000) revealed that aqueous 

solutions of glutaraldehyde are acidic and generally in this state are not 

sporicidal. Only when the solution is "activated" (made alkaline) by use 

of alkalinating agents to pH 7.5 to 8.5 does the solution become 
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sporicidal. Once "activated" these solutions have a shelf-life of minimally 

14 days because of the polymerization of the glutaraldehyde molecules at 

alkaline pH levels. This polymerization blocks the active sites (aldehyde 

groups) of the glutaraldehyde molecules that are responsible for its 

biocidal activity. 

    Several investigators had shown that 2%  aqueous solutions of 

glutaraldehyde, buffered to pH 7.5-8.5 with sodium bicarbonate, 

effectively killed vegetative bacteria in less than 2 minutes, fungi and 

viruses in less than 10 minutes, M tuberculosis in less than 20 minutes, 

and spores of Bacillus and Clostridium species in 3 hours. Microbiocidal 

activity is affected by age, dilution, and organic stress. Dilution during 

use is common, and one must ensure that endoscopes or other semicritical 

items are exposed to an acceptable concentration. Rutala (1997)  

suggested that 1% to 1.5% glutaraldehyde is the minimum effective 

concentration when used as a high-level disinfectant. Glutaraldehyde 

vapors are irritating to the eyes, nose, and throat, and, at a sufficient 

concentration, may cause epistaxis, allergenic contact dermatitis, asthma, 

and rhinitis (Weber and Rutala , 1998) .  

   Dilution of glutaraldehyde during use commonly occurs and studies 

show a glutaraldehyde concentration decline after a few days of use in an 

automatic endoscope washer. Data suggested that 1.0% to 1.5% 

glutaraldehyde was the minimum effective concentration for >2% 

glutaraldehyde solutions when used as a high-level disinfectant (Mbithi 

et al., 1993).. 

     The present results revealed that the most effective concentration of 

glutaraldehyde was 2.2% at 15 min for inhibition vegetative bacteria and 

60 min. to be effective against all bacterial iolates contaminat the 

urological endocopy . 

    The literature contains several accounts of the properties, germicidal 
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effectiveness, and potential uses for stabilized hydrogen peroxide in the 

healthcare setting. It ascribe good germicidal activity to hydrogen 

peroxide and attest to its bactericidal, virucidal, sporicidal, and fungicidal 

properties (Rutala et al., 1993).  

   Hydrogen peroxide works by producing destructive hydroxyl free 

radicals that can attack membrane lipids, DNA, and other essential cell 

components. Catalase, produced by aerobic organisms and facultative 

anaerobes that possess cytochrome systems, can protect cells from 

metabolically produced hydrogen peroxide by degrading hydrogen 

peroxide to water and oxygen. This defense is overwhelmed by the 

concentrations used for disinfection (Omidbakhsh and Sattar, 2006) . 

    Hydrogen peroxide is an oxidizing agent that now is being used to 

achieve high-level disinfection.. Inactivation of microorganisms is 

dependent on time, temperature, and concentration. A 10% concentration 

of hydrogen peroxide had been shown to inactivate 106 Bacillus species 

in 60 minutes, while a 3% concentration killed 106 Bacillus species in 

150 minutes in 6 of 7 trials (Wardle and Renninger , 1975). 

     The obtained results indicate that hydrogen peroxide 10% had a 

remarkable effect against all tested bacteria at 30 min. 

The manufacturer’s of hydrogen peroxide recommended contact 

periode for high-level disinfection was 30 minutes at 20ºC . Hydrogen 

peroxide is a rapid oxidizer, which facilitates removal of organic debris 

and is relatively free of toxic fumes. Although hydrogen peroxide is a 

potent antimicrobial agent, it can damage rubber and plastics, and 

corrodes copper, zinc, and brass. As with other chemical sterilants, 

dilution must be monitored by regularly testing the minimum effective 

concentration (i.e., 6.0%) (Michelle et al., 2000).  

     Ortho-phthalaldehyde (OPA), a member of the aldehyde family, had 

been introduced as a liquid chemical disinfectant for medical devices 
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(Hession , 2003). OPA appeared to kill spores by blocking the spore 

germination process (Cabrera-Martinez et al., 2002) , When tested 

against a wide range of microorganisms, including glutaraldehyde-

resistant mycobacteria and Bacillus subtilis spores (Walsh et al., 1999), it 

is likely that the time required for high-level disinfection of a medical 

device by OPA would be less than 12 minutes. Efficacy test results using 

mycobacteria support a 5-minute exposure periode at room temperature 

for OPA with a greater than 5-log10 reduction. Canadian regulatory 

authorities require a 6-log10 reduction in mycobacteria (this requires 

approximately 6 min) and allowed only 5-minute exposure periode 

intervals; thus, the exposure periode for Canadians was set at 10 minutes 

(Rutala, 1999). 

The results in our study demonstrated that the 0.55% orthophthaldehyde 

at 30 min. was effective against all tested bacterial isolates .   

    OPA has several potential advantages compared to glutaraldehyde. It 

has excellent stability over a wide pH range (pH 3-9), is not a known 

irritant to the eyes and nasal passages, does not require exposure 

monitoring, has a barely perceptible odor, and requires no activation. 

OPA, like glutaraldehyde, has excellent material compatibility. A 

potential disadvantage of OPA is that it stains proteins gray (including 

unprotected skin) and thus must be handled with caution (Rutala , 1999). 

In the healthcare setting, "alcohol" refers to two water-soluble chemical 

compounds whose germicidal characteristics are generally underrated: 

ethyl alcohol and isopropyl alcohol (Spaulding , 1964).  

 From the results of our study the most effective concentrations of 

ethanol were 70 % at 15 min. for endoscopy disinfection . Ali et al.(2001) 

showed that alcohols are rapidly bactericidal rather than bacteriostatic 

against vegetative forms of bacteria; they also are tuberculocidal, 

fungicidal, and virucidal but do not destroy bacterial spores. Their cidal 
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activity drops sharply when diluted below 50% concentration, and the 

optimum bactericidal concentration is 60%–90% solutions in water 

(volume/volume) . Also Griffiths et al. (1999) reported that ethanol or 

isopropanol at an appropriate concentration (typically 70% v/v), are the 

alcohols most commonly used for disinfection. On the other hand the 

most feasible explanation for the antimicrobial action of alcohol is 

denaturation of proteins. This mechanism is supported by the observation 

that absolute ethyl alcohol, a dehydrating agent, is less bactericidal than 

mixtures of alcohol and water because proteins are denatured more 

quickly in the presence of water (Morton, 1983 and Ali et al., 2001).  

    Peracetic acid is a highly biocidal oxidizer that maintains its efficacy in 

the presence of organic soil. It removes surface contaminants (primarily 

protein) on endoscopic tubing (Malchesky , 2001) . Peracetic acid to 

sterilize medical, surgical, and dental instruments chemically (e.g., 

endoscopes, arthroscopes) was introduced in 1988 ( FDA and CDC , 

1999). 

    Peracetic, or peroxyacetic, acid is characterized by rapid action against 

all microorganisms. Special advantages of peracetic acid were that it 

lacks harmful decomposition products (i.e., acetic acid, water, oxygen, 

hydrogen peroxide), enhanced removal of organic material and leaves no 

residue (Tucker et al., 1996) . They also added that peracetic acid 

remains effective in the presence of organic matter and was sporicidal 

even at low temperatures. It could corrode copper, brass, bronze, plain 

steel, and galvanized iron but these effects can be reduced by additives 

and pH modifications. , Peracetic acid will inactivate gram-positive and 

gram-negative bacteria, fungi, and yeasts in <5 minutes at <100 ppm , in 

the presence of organic matter , 200-500 ppm was required (Mbithi  et 

al., 1990 ).  

    The combination of peracetic acid and hydrogen peroxide inactivated 
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all microorganisms except bacterial spores within 20 minutes. 

     From the present study the P3-oxonia which consists of hydrogen 

peroxide and Peracetic acid (15% plus 5% respectively) was effective in 

urological endoscopy disinfection at 0.45% for 60 min to inhibit all  the 

tested bacterial isolates .   

    The use of disinfectants for decontamination of rigid endoscopes 

should be discouraged in favor of heat processes that can be more strictly 

controlled. A 0.08% peracetic acid plus 1.0% hydrogen peroxide product 

was effective in inactivating a glutaraldehyde-resistant mycobacteria. 

(Stanley , 1998) . The combination of peracetic acid and hydrogen 

peroxide had been used for disinfecting hemodialyzers (Fleming et al., 

1991) .The percentage of dialysis centers using a peracetic acid-hydrogen 

peroxide-based disinfectant for reprocessing dialyzers increased from 5% 

in 1983 to 56% in 1997 (Tokars et al., 2000).  

   Dry heat coagulates the proteins in all organisms, causes oxidative free 

radical damage , drying of cells , and can even burn cells to ashes , as 

seen in incineration (Campbell and Cripps , 1991).   

   From our study we found that the 120°C for 15 min. was satisfied to 

disinfect the contaminated endoscopy which used in study.  

    The germicidal properties of ultraviolet irradiation are due to the DNA 

absorption of the UV light, causing cross linking between neighboring 

pyrimidine nucleoside bases (thymine and cytosine) in the same DNA 

strand (Miller et al., 1999 ). Due to the mutated base, formation of the 

hydrogen bonds to urine bases on the opposite strand is impaired. DNA 

transcription and replication is thereby blocked, compromising cellular 

functions and eventually leading to cell death. The amount of cross 

linking is proportional to the amount of UV exposure. The level of 

mutations that can be reversed depends on the UV repair system present 
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in the target microorganism. Once the threshold of cross linking has been 

exceeded, the number of crosslinks is beyond repair, and cell death is 

occurs (Miller et al., 1999 ). 

    The D10 value for a microorganism is defined as the UV dose necessary 

to effect a 90% reduction in Colony Forming Units (CFUs) (Sztanyik, 

1974). From the present results ultraviolet (short wave length ) had high 

effect on vegetative cells when it exposed to ultraviolet for 5 minutes and 

lethal effect when it exposed to ultraviolet for 10 minutes while 

ultraviolet had lethal effect on bacteria forming spore when the exposure 

periode was 30 minutes , at distance 20 cm. In this conection Russell  

(1999) reported that bacteria and viruses were more easily killed by UV 

light than were bacterial spores. Also Shechmeister (1991) revealed that 

the germicidal effectiveness and use is influenced by organic matter; 

wavelength; type of suspension; temperature; type of microorganism; and 

UV intensity, which is affected by distance and dirty tubes . 

  The inactivation of bacteria by radiation is a complex process involving 

rapid energy absorption and molecular changes followed by much slower 

metabolic process leading eventually to the failure to reproduce 

(Thornley , 1963). 

   Dose response curve was obtained by plotting the irradiation dose 

versus log viable count . The curves of all tested isolates were of type A 

which follow a simple exponential relation with a constant slope over the 

whole dose range reflecting its sensitiviting to low doses of gamma 

irradiation . D10 value is obtained from the linear part of the dose 

response curve i.e radiation dose required to kill 90% of the population 

(Lawrence , 1971). 
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  From the persent results  gamma radiation had a significant effect on the 

viability  S. aureus at 4 kGy while the lethal effect at 6 kGy and D10 value 

was 2.5 kGy , gamma radiation had high effect on both  P.aeruginosa and 

E.coli at 2 kGy while the lethal effect at 4 kGy, and D10 value was 2.5 

and 2 KGY respectively. Christensen  (1970) arranged the large groups 

of microorganisms according to increasing radioresistance , in ascending 

order as follows : vegetative forms of Gram negative bacteria , vegetative 

forms of Gram positive bacteria , fungi and spors of fungi , bacterial 

spors and viruses. 

   Snyder and Poland (1995)  reported that Gram-positive bacteria are 

more resistant to gamma radiation than gram-negative bacteria. Amaral – 

Gurgel et al. (1999) studied the effect of gamma radiation on S. aureus . 

They revealed that 3 kGy was enough to destroy the S. aureus and 2 kGy 

to inhibited its toxins production. Afifi and El Nashaby (2001) studied 

the microbial decontamination by gamma irradiation , they revealed that 

3kGy dose of gamma irradiation completely destroyed S. aureus. On the 

other hand Snyder and Poland (1995) reported that the doses of gamma 

radiation required to kill P.aeruginosa in kGy was 1.6 to 2.5. 

  The capability of irradiated and non irradiated tested isolates to produce 

certain virulence factors (hemolysin , lecithinase and protease) was 

detected and recorded dose level 6 kGy was sufficient to eliminate 

virulence of the three tested isolates .   
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SUMMARY and CONCLUSION 
 

1- One hundred and thirty five bacterial isolates were collected from 

endoscopy before and after operation , urine and blood of 20 patients  

in new Surgical Hospitals , Zagazig Univesity Hospital , Zagazig , 

Egypt.  

2- The bacteria isolated from endoscopy before and after operation 

represented (28.89%) and (33.33%) of total isolates respectively , 

while those from patient's urine and blood represented (16.29%) and 

(21.48%) of total isolates respectively.   

3- The collected isolates distributed according to the Gram's stain 

reaction as 70 Gram positive bacterial isolates (51.85%) and 65 

Gram negative bacterial isolates (48.14%) .  

4- Thirty five isolates were tested against 10 antibiotcs using disc 

diffusion method . All isolates were susceptible to Imipenem while 

Ciprofloxacin and Ofloxacin were had (51.4%) , (42.9%) susceptible 

percentage respectively and (85.7%) of bacterial isolates were 

resistant to Cefoxitin .   

5- These bacterial isolates were also tested against 2 and 1 % 

glutaraldehyde for selection of the most resistant isolates to 

glutaraldehyde.  

6- The four most resistant isolates were selected and identified as 

S.aureus , P. aeruginosa , E.coli and S.epidermidis.  

7-  The minimum inhibitory concentrations (MICs) and the minimum 

bactericidal concentrations (MBCs) of Ciprofloxacin (Cip) and 

Ofloxacin (OFX) were determined  for the most resistant isolates. 

The MICs of Cip were 10 g/ml for isolate P. aeruginosa & 

S.epidermidis ,while for S.aureus & E.coli were 20 & 5 g/ml 

respectively . 
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8-  MICs of OFX were 10 g/ml for E.coli and 30, 20 g/ml for S.aureus 

and P. aeruginosa respectively . MBCs of Cip were 30 , 40 , 10 and 

10 g/ml for S.aureus , P. aeruginosa , E.coli and S.epidermidis 

respectively . Also MBCs of OFX were 30 , 40 , 30 and 20 g/ml for 

S.aureus , P. aeruginosa , E.coli and S.epidermidis respectively. 

9-  The selected bacterial isolates were tested against 2.2 , 1.5 and 1% 

glutaraldehyde with different exposure periode (5,10,15,20 and 30 

min.) .The exposure periode required to inhibit all the tested isolates 

was (15,20 and 30 min.) for 2.2 , 1.5 and 1% glutaraldehyde 

respectively .  

10- The tested bacteria were also tested against 8 ,7.5 and 6.5 % 

hydrogen peroxide  0.55 , 0.3 and 0.1 % of orthophthaladehyde , 70 , 

60 and 50 % of ethanol and 0.45 , 0.3 and 0.15% of P3-oxonia with 

different exposure periode ( 5 , 10 , 15 , 20 , 30min. ).  

11- At 8% of hydrogen peroxide 10 min. was satisfied to inhibit all the 

tested bacterial isolates , while at 7.5 and 6.5% the best exposure 

time was 15 and 20 min. respectively .  

12- The bactericidal concentration of orthophthaladehyde was 0.55 % 

for 10 min. while in case of 70 % ethanol and 0.45% P3-oxonia the 

best exposure periode was 15 min.  

13- Urinary tract endoscopy was artificially contaminated with mixture 

of tested isolates E.coli ,  S. epidermidis , S.aureus & P.aeruginosa  

and exposed to practically chemical disinfectants for different 

exposure time .8% Hydrogen peroxide & 0.55% orthophthalaldehyde 

show the lowest exposure periode 20 min. On the other hand , 2.2% 

glutaraldehyde &  70% ethanol inhibited all tested bacterial isolates 

through 30 min. ,while P3-oxonia indicated the highest exposure 

time (60 min.).  
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14- Urinary tract endoscopy artificially contaminated with mixture of 

identified pathogenic bacterial strains Listeria monocytogenus , 

Proteus , Klebseilla pneumonia , Salmonella typhi ,Bacillus cerus 

and  Shigella dysenteriae and exposed to practically tested chemical 

disinfectants for different exposure periode (5, 10, 15, 20 & 30 

min.) ,  8% hydrogen peroxide & 0.55% orthophthalaldehyde 

showed the lowest exposure periode 30 min. for complete 

disinfection , while it was 60 min. at exposure to  2.2% 

glutaraldehyde , 0.45% P3-oxonia and 70% ethanol. 

15-  The effect of ultraviolet radiation ( short & long wave length ) on 

the contaminated urological endoscopy, at different exposure time (5, 

10, 15, 20, 30, 40 & 60min.) to detect the lethal time . It was 10 min. 

endoscopy contaminated with mixture of tested isolates 

P.aeruginosa , E. coli ,S.aureus, S.. epidermidie  , when short wave 

length was used , and 60 min. with long wave length .  

16- Another endoscopy was contaminated by mixture of common 

pathogenic bacteria Listeria monocytogenus , Proteus , Klebseilla 

pneumonia , Salmonell typhi ,Bacillus cerus and  Shigella 

dysenteriae , The lethal periode was 30 minutes when short wave 

length was used , and 60 min. when  long wave was used . 

17-  The effect of dry hot air  on the contaminated urological 

endoscopy, at different temperatures ( 60, 70, 80, 90 & 120°C ) . for 

15 min. was studied , The lethal temperature was 90°C when the 

endoscopy contaminated with mixture of tested isolates 

(P.aeruginosa , E. coli ,S.aureus, S.. epidermidie ) , but the lethal 

temperature was 120°C when endoscopy was contaminated by 

common pathogenic bacteria (Listeria monocytogenus , Proteus , 

Klebseilla pneumonia , Salmonell typhi ,Bacillus cerus and  Shigella 

dysenteriae). 
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SSuummmmaarryy  aanndd  CCoonncclluussiioonn 

18-  The effect of gamma radiation (cobalt-60) at different exposure 

doses(2, 4, 6, 8 and 10 KGy) for S. aureus and (2, 4, 6 and 8 KGy) 

for P. aeruginosa and E.coli was studied , The lethal dose of S. 

aureus was 6 KGy , while the lethal dose of both P. aeruginosa and 

E.coli was 4 Kgy. 

19-  The virulence factors (hemolysin , lecithinase and proteinase) for 

irradiated and chemically treated tested isolates as disinfectants were 

detected , 2.2% glutaraldehyde and 8% hydrogen peroxide was 

sufficient to depress virulence factors activity for all tested isolates   .  
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RReeccoommmmeennddaattiioonn 

RECOMMENDATION 
 

1- High-level disinfectants is an important concern to endoscopy  

infection control after each patient use. High-level disinfectants 

refers to the use of chemical and physical sterilants at shorter 

exposure times to achieve inactivation for both all tasted isolates 

and also for the most common pathogenic strains . 

2- If disinfectant reused , case must be taken during the successive 

cycles that concentration of disinfectants remains at level 

recommended in this study . 

3- The tested isolates were examined at exposure to different 

chemical sterilants for different periode . the best for each 

treatment was 2.2% glutaraldhyde for 60min. , 8% hydrogen 

peroxide and orthophthaladehyde for 30 min. , 70% ethanol and 

0.45% P3-oxonia for 60 min.  

4- Also, the selected isolates were examined at exposure to certain 

physical disinfectants e.g hot dry air at 90° for 15 min. 

5- The effect of ultraviolet rays ( short and long waves length ) , 30 

min when short wave length while 60 min. with long wave length 

of distance 20 cm satisfied complete inhibition  

6- The effect of gamma irradiation on the viability of tested isolates 

at different exposure dose were detected as 6 kg for garm positive 

S.aureus and 4 kg for gram negative P.aeruginosa  and E.coli as a 

lethal dose .  

7- The virulence factor ( hemolysin , lecithinase and proteinase )for 

irradiated and chemically treated isolates as a disinfectant was 

detected .      
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RReeccoommmmeennddaattiioonn 

8- Characteristics of ideal chemical sterilants used as high-level 

disinfectants which are recommended Rutala at al., 1999 : high 

efficacy , rapid activity , material compatibility , non toxic , 

odorless , non staining , resistant to organic material , monitoring 

capability each use , prolonged reuse life , long shelflife , 

unrestricted disposal and cost effective . The previous 

characteristics were achieved in the present study with 8% 

hydrogen peroxide for 30 min. and 2.2% glutaraldehyde for 60 

min.     
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                                      الملخص العربي
 

دراسات حول حدوث العدوى البكتیریة لمناظیر المسالك البولیة المكتسبة  "      
  " ات وطرق القضاء علیھا بواسطة مضادات میكروبیة مختلفة یداخل المستشف

 
 

ت أثیر المطھ ر المس تخدم ف ي تعق یم      مقاوم ة ل   تمت الدراسة على البكتیری ا حی ث أنھ ا األكث ر      -١    

 حی  ث أنھ  ا األكث  ر مقاوم  ة لمعظ  م   المستش  فیات و األكث  ر ت  أثیرا عل  ى المرض  ى  ب المن  اظیر 

 من المطھرات على الس الالت  خمسة أنواع  تم دراسة تأثیر  . المضادات الحیویة المستخدمة    

طھ رات  مث ل   تركی زات مختلف ة م ن الم   حی ث ت م دراس ة      األكث ر مقاوم ة   البكتیریة المعزول ة  

وق د   .   أوكس ونیا ٣و ب   أورثوفثالدھی د  ,ھی دروجین بیروكس ید    , الجلوتراألدھی د , االیثانول  

تم دراسة الوقت الالزم للتعقیم بتعریض البكتریا إلى تركیزات مختلفة من المطھرات خ الل     

ث انول  اإلی:  وجد أن التركیزات التي تؤثر على جمیع البكتیریا كآلت ى    .فترات زمنیة مختلفة    

ھی  دروجین بیروكس  ید ,  دقیق  ة ١٥خ  الل % ٢٫٢ الجلوتراألدھی  د ,  دقیق  ة ١٥خ  الل % ٧٠

   أوكس  ونیا٣خ  الل عش  رة دق  ائق و ب  % ٠٫٥٥أورثوفثالدھی  د , خ  الل عش  رة دق  ائق  % ٨

 . دقیقة ١٥خالل % ٠٫٤٥

مرض  ى من  اظیر المس  الك البولی  ة وب  ول ودم ال  م  ن الكائن  ات الدقیق  ةتم  ت الدراس  ة بع  زل   - ٢    

مستش فى الجراح ة الجدی دة بمستش فیات      م ن  الذین أجریت لھم عملیات مناظیر مسالك بولیة  

م  ن حی  ث البكتری  ا  ھ  ذه دراس  ة  ت  م ث  معل  ى األوس  اط الغذائی  ة المناس  بة و  جامع  ة الزق  ازیق

, وم دى مقاومتھ ا للمض ادات الحیوی ة المختلف ة      , صفاتھا العامة وتأثیر صبغة الجرام علیھ ا     

الش   ائع المطھر(جلوتراألدھی   د % ٢ى النم   و ف   ي وس   ط غ   ذائي یحت   وي عل   ى  وق   درتھا عل   

ث م ت م تعری ف    ,   ) في تعقیم مناظیر المسالك البولیة بمستشفیات جامع ة الزق ازیق        استخدامھ

س   یدومونس ,  ك  والى ایشریش  یا ,اس  تافیلوكوكس اوری   س  البكتری  ا األكث  ر مقاوم   ة فكان  ت     

 .ساستافیلوكوكس ابیدیرمایدو  ایریجینوزا 

 م    ن المض    ادات الحیوی    ة    مختلف    ة م    ن خ    الل الدراس    ة ت    م اس    تخدام عش    رة أن    واع       - ٣   

 و السیفالكس   ین و السیفوكس    تین و   الجانتامیس   ین السبروفلوكساس   ین و األوفلوكساس   ین و  (

  فوج  د أن ) االموكیس  لین لكلورامفینیك  ول و و  اثرومایس  ینزاالالس  یفوكالر و اإلیمیبن  یم و 

 : یة لبعض المضادات الحیویة كاآلتي الخصائص الضد بكتیر
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ك   ان اإلیمیبن   یم األفض   ل ت   أثیرا یلی   ھ سبروفلوكساس   ین و أوفلوكساس   ین حی   ث كان   ت مقاوم   ة     -أ

 % ) ٣٧٫١و  % ٢٢٫٩,  % ٠٫٠٠( الع  زالت البكتیری  ة لھ  ذه المض  ادات الحیوی  ة ك  اآلتي      

 . على التوالي 

 الت أثیر عل ى البكتری ا المعزول ة حی ث كان ت       أظھر السیفوكستین و السیفالكسین أقل النتائج في       -ب  

 . على التوالي  ) ٧٤٫٣و  % ٨٥٫٧( نسبة مقاومة البكتریا لھذه المضادات 

 ك  ان المض  اد الحی  وى الوحی  د ال  ذى أث  ر عل  ى جمی  ع الع  زالت البكتیری  ة المخت  ارة ف  ى ھ  ذه          -ت 

 .الدراسة ھو اإلمیبینیم  

مقاوم     ة  األكثرلع     زالتلوكساس     ین  أق     ل تركی     ز مث     بط م     ن المض     اد الحی     وى سبروفل   -ث 

اس    تافیلوكوكس , ایشریش    یا ك    والي , س    یدومونس ایریجین    وزا , س    تافیلوكوكس اوری    س (

ف  ي ح  ین ك  ان أق  ل     ,  عل  ى الت  والي م  ل/ میكروج  رام  ١٠, ٥, ١٠ ,٢٠ ك  ان ) ابیدرمای  دس 

و  ١٠, ٢٠, ٣٠( تركیز مثبط من المضاد الحیوي أفلوكساسین لنفس الع زالت البكتیری ة ھ ي            

   .على التوالي  ) ١٠
س تافیلوكوكس  (أقل تركیز قاتل من المضاد الحیوى سبروفلوكساس ین للع زالت األكثرمقاوم ة       -ج  

 ٣٠ك ان  )  استافیلوكوكس ابیدرمای دس  , ایشریشیا كوالي , سیدومونس ایریجینوزا  , اوریس  

ف  ي ح  ین ك  ان أق  ل تركی  ز قات  ل م  ن المض  اد  ,  عل  ى الت  والي م  ل/  میكروج  رام ١٠, ١٠, ٤٠,

 .  على التوالي  ) ٢٠ و ٣٠, ٤٠, ٣٠( الحیوي أفلوكساسین لنفس العزالت البكتیریة ھي 
 ت  م دراس  ة ت  أثیر الح  رارة الجاف  ة م  ن خ  الل تع  ریض منظ  ار مل  وث بالبكتری  ا المقاوم  ة            - ٤

الممرض  ة المعرف  ة والش  ائعة إل  ى   المعزول  ة خ  الل الدراس  ة ومنظ  ار آخ  ر مل  وث بالبكتری  ا     

باستخدام الفرن لم دة رب ع س اعة     )  م   ° ١٢٠ , ٩٠ , ٨٠ , ٧٠ ,٦٠( درجات حرارة مختلفة    

م كافی  ة لتعق  یم المنظ  ار المل  وث  °٩٠ك  ان درج ة الح  رارة  : أظھرت الدراس  ة النت  ائج التالی  ة ف  

بالبكتری  ا الممرض  ة  م عن  د تلوث  ھ °١٢٠بالبكتری  ا المعزول  ة بالبح  ث ف  ي ح  ین أن  ھ احت  اج إل  ى  

 .  وذلك ربما لوجود بكتریا الباسیلس المتجرثمة المعرفة

الت ي ت م   تم دراسة تأثیر األش عة الف وق بنفس جیة م ن خ الل تع ریض منظ ار مل وث بالكائن ات                    - ٥

مختلف ة  عزلھا وتعریفھا بناء على مقاومتھا للمض ادات الحیوی ة والجلوتراالدھی د إل ى جرع ات            

 دق  ائق  م  ن  ٥ھ  ي الفت  رة الكافی  ة لتعق  یم المنظ  ار   :  س  م فوج  د أن  ٢٠  عل  ى بع  د  األش  عةم  ن
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 ف ي ح ین أن الفت رة المطلوب ة     , التعرض لألشعة الف وق بنفس جیة ذات الط ول الم وجي القص یر       

 .للتعقیم في حالة استخدام األشعة الفوق بنفسجیة ذات الطول الطویل ھي ساعة 

, ب روتیس  , لس تیریا مونوس یتوجینس   ( معرف ة مث ل   تم تعریض منظار ملوث ببكتریا ممرضة        - ٦    

 مختلفة من األش عة الف وق بنفس جیة     لجرعات)باسیلس سیریس , شیجال  , سالمونیال  , كلبسیال  

الفترة الكافی ة لتعق یم المنظ ار ھ ي س اعة م ن التع رض لألش عة الف وق             سم فكانت  ٢٠على بعد   

رة المطلوب ة للتعق یم ف ي حال ة اس تخدام      في حین أن الفت    ,  بنفسجیة ذات الطول الموجي القصیر    

 وذل  ك تحس  با ألي تلوث  ات أخ  رى   س  اعتیناألش  عة الف  وق بنفس  جیة ذات الط  ول الطوی  ل ھ  ي    

  .بالبیئة

 بواس  طة مطھ  رات مختلف  ة خ  الل أوق  ات   بالبح  ثم تعق  یم منظ  ار مل  وث بالبكتری  ا المعزول  ة ت    - ٧    

% ٠٫٥٥ھی دروجین بیروكس ید و   %٨ة  دقیقة ف ي حال ة التعق یم بواس ط     ٢٠مختلفة فاحتاج إلى    

,  أوكس ونیا  ٣إیث انول و ب % ٧٠, جلوتراألدھی د  % ٢٫٢ دقیقة ف ي حال ة      ٣٠أورثوفثالدھید و   

 دقیقة ف ي  ٣٠   كانت النتائج كالتالي المعرفة منظار ملوث بالبكتریا الممرضة    أما عند استخدام  

 دقیق  ة ف  ي  ٦٠ھی  د و أورثوفثالد% ٠٫٥٥ھی  دروجین بیروكس  ید و  %٨حال  ة التعق  یم بواس  طة  

  .  أوكسونیا ٣إیثانول و ب% ٧٠, جلوتراألدھید % ٢٫٢حالة 

   كیل وجراي ٦: تم دراس ة ت أثیر أش عة جام ا عل ى البكتری ا المعزول ة األكث ر مقاوم ة فوج د أن                - ٨  

 س  یدومونس ك  ال م  ن  كافی  ھ لقت  ل  كیل  وجراي ٤  أن واس  تافیلوكوكس اوری  س  كافی  ھ لقت  ل  

 لكل منھم وھي الجرعة الالزم ة  D10 تم حساب قیمةكما أنھ  , یا كوالىایشریش و ایریجینوزا

لالس   تافیلوكوكس اوری   س     كیل   وجراي ٢٫٥م   ن التجم   ع البكتی   ري فكان   ت    % ٩٠لقت   ل 

 .  كیلوجراي لالیشریشیا كوالي ٢وسیدومونس ایریجینوزا و

 , ١٫٥ , ١(وتراالدھی د  والجل)  كیلوجراي ١٠, ٨, ٦, ٤, ٢(تم دراسة تأثیر كال من أشعة جاما     - ٩

عل  ى ق  درة البكتری  ا المعزول  ة عل  ى إف  راز   %) ٧٠ , ٦٠ , ٥٠( وكح  ول اإلیث  انول  %) ٢٫٢

اللیثیسین و البروتیاز الت ي ق د ت ؤثر عل ى     , الھیمولیسین  بعض عناصر الضراوة مثل انزیمات    

انول ایث   % ٧٠جلوتراالدھی د و   % ٢٫٢ كیلوجراي م ن أش عة جام ا و    ٦خالیا المریض فكان    

  .   لھم القدرة على تثبیط افراز ھذه االنزیمات 
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