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Abstract 

     In this  study a total of 284 samples were investigated for bacterial 

contamination. The samples included 115 samples being collected from 

different clinical cases (burns, wounds, chronic suppurative otitis media-CSOM 

and urinary tract infections-UTI and 161 samples being collected from Al-Hilla 

Teaching Hospital environment during a period of eleven months from 

November 2004 to September 2005.  

    The study focused on certain bacterial isolates represented by Pseudomonas 

aeruginosa, Staphylococcus aureus (including methicillin resistant S.aureus 

(MRSA)), Escherichia coli and Bacillus subtilis as these organisms are the 

common causes of nosocomial infections and dominantly distribute in hospital 

environment. 

The results indicated that P.aeruginosa was detected in a higher frequency in 

which it accounted for (323), (21.43) and (20%) in burns, wounds and CSOM 

infections, respectively, followed by S.aureus in which it constituted 

(20%),(21.43) and (13.33) of these infections, respectively. The sensitivity of 

S.aureus to methicillin was detected and it was found that (403) and (33.3%) 

of S.aureus causing burns and wounds infections were resistant to methicillin . 

     E.coli was also found  in a remarkable frequency. It constituted (16%),(1..8) 

and (6.63) in  burns, wounds and CSOM infections. E.coli was found to be the 

most common agent causing UTI since it accounted for (35.23) of these 

infections . 

    The results show that the hospital environment was highly contaminated, 

that the contamination rate of ENT out patients clinic was (82.33). A 
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remarkable high contamination rate was observed in emergency ward (.5%), 

burn ward. (.23), surgical ward (.0.43) and operating room (5..53). The 

contamination rate detected in kitchen and laboratory hospital at the 

percentage of (603) and (403) respectively, while  for in-use disinfectants 

antiseptics was (66.63). 

    The efficiency of traditional disinfectants and antiseptics used in the 

hospitals against bacterial isolates was detected with help of Broth dilution 

method (for determination of minimum inhibitory concentration-MIC), Disc 

and Well diffusion method.The results of MIC method show that 

chlorohexidine gluconate(Hibitene) was  most effective disinfectants on tested 

bacteria and it followed by chloroxylenol  (S1)type (while 

chloroxylenol(S2)and(Sp)type showed lower activity),hydrogen peroxide, 

sodium hypochlorite, formaldehyde, sodium dichloroisocyanurate and PVP-I, 

while chlorohexidine cetramid (Savlon) showed no efficiency against all tested 

bacteria . 

    Generally, B.subtilis and methicillin resistant S.aureus were found to be the 

most sensitive bacteria being tested in this study against disinfectants and 

antiseptics while P.aeruginosa was the most resistant bacteria to these agents. 

    Disc and well diffusion methods showed correlation between the 

concentrations of disinfectants and the inhibition zones of bacterial growth 

increase significantly P <0.05.  

    The effect of the antibiotics on bacterial isolates identified in this study 

showed that all isolates were resistant to amoxicillin and ampicillin, (823)of 

these isolates were resistant to cephalexine, (803)  to trimethoprime–
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sulfamethaxazole, (.43) to gentamicin, (.13) to cefotaxime, (353) to 

ciprofloxacine ,(163) to amikacin. 

    The study  indicate that there are some relation between resistance of 

P.aeruginosa to disinfectants and antibiotics. 

 

 الخلاصة

شممثت  و قمد البكتيمر التحمر  عما التثمو  و ذلم  لرمر   تم  ممهام  عينة 284 تضمنت هذة الدراسة 

 التا ب و ألأذا الوسطى القيحي المزما التا بالمروح,  ,الحروق إص ب ت(  عينة ت  ممها  ما 115)

الث ني تشريا  فترة ماة المستشفى خلال ال( عينة ت  ممها  ما بيئ 116) إلى ب لإض فةالمم رى البولية 

 التهثيمي .مستشفى الحثة  ما 2005 أيثول  إلى  2004

 ةهمممممذة الدراسمممممة تممممم  التركيمممممز عثمممممى عمممممزل أنممممموائ بكتيريمممممة مهينمممممة تمثثمممممت ببكتيربممممم  الزائفمممممفمممممي 

الاشمريكية  (MRSA), المق ومة لثمثيسمثيا   S.aureus الهنقودي ت الذهبية  P.aeruginosa,الزنم رية

ممما الأنمموائ الشمم ئهة المسممببة  أا همذة الأنمموائ اعتبمم رعثممى   B.subtilisالهصمموي تو  E.coilالقولونيمة

 .بيئة المستشفى فيلهدوى المستشفي ت و تنتشر بصورة واسهة 

 شمكثت آذتتواممد بتمردد عم لي نسمبي     P.aeruginosa الزنم ريمة الزائفمةأا بكتريم   اظامرت النتم ئ  

ألأذا  ألنامم بالمممروح و الحممروق,  إصمم ب تلمهزولممة ممما (   ممما البكتريمم  ا203) و (4213.) ,(323)

 ,)( 203شمممكثت ) آذ   S.aureusرات الهنقوديمممة الذهبيمممةالوسمممطى ثممم  مممم بت بهمممده  بكتريممم  المكمممو

  الهنقودي ت الذهبية بكتري حس سية  اختب ر.ت   ص ب تالإالبكتري  المسببة لتث  ما  (3.133 (و(21.43

S.aureus    ( ممما بكتريمم  الهنقوديمم ت الذهبيممة33.33)و ( 403)أتضممأ أا ثيسممثيا ومضمم د الم تممم 

S.aureus   االحروق ,و المروح مق ومة لثمثيسثي إص ب تالمهزولة ما  هي. 

( 83..1)(و163بتممردد مثحموظ نسممبي  حيم  بثرممت نسممبتا  ) E.coli شمريكية القولونيممةوممدت بكتريمم  الا

ألأذا الوسطى كم  أنا  تهتبمر  التا بو  المروحالحروق,  إص ب ت( ما البكتري   المهزولة ما 6.63و)

ممما البكتريمم   (35.23)تشممكل  آذ أنامم المممم رى البوليممة  لالتامم بالمسممببة  الشمم ئهة البكتيريممة ألأنمموائممما 

  المسببة لالتا ب المم رى البولية. 
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لأنم  و ااستشم رية  يفمارت الدراسة تثو  بيئة المستشفى بصورة كبيرة حي  ك ا مهدل التثمو  لقد أظ

 حيم  ردهمة الطموارىب في ما التثو  البكتير   نسبة ع لية  ملاحظة  ت و( 82.33) الأذا و الحنمرة

 صم لات الهمثيم ت المراحيمة و (0.43.)ةحيمردهمة المرا  ,(23. )الحمروق في ردهة و ,(53.)بثرت 

المستشممفى  مختبمراتو مطمب  يتم  ملاحظتام  فم التممي البكتيمر بثرمت نسمبة التثمو  حميا  فمي (3 5..5)

المستشمفى  فمي الاسمتهم لقيمد  لثمهقم ت والمطامراتكم  بثرت نسبة التثو  البكتير    (403( و)603)

  المستشمفي ت تمم  فميكفم بة المهقمم ت و المطامرات المسمتهمثة  اختبم رتم  و في همذة الدراسمة (66.63)

و ذلم  لتحديمد  )  Broth dilution methodطريقمة التخم في   هميالهمزلات البكتيريمة بمثلا  طمرق 

 الانتشم رريقمة و ط   Disc Diffusion method, طريقمة ألانتشم ر بم لأقرا   (ألأدنىالمثبط  التركيز

   Well Diffusion method. ب لحفر

أظارت نت ئ  تحديد التركيز المثبط الأدنى أا الابتيا أكثر المهقم ت تأثيرا عثى البكتيري  المفحوصة ثم  

فه ليمة Sp)و)S1)نموعي) المديتول بينمم  اظامرS)(1111)يتول النموئ المد وة التأثير كمل ممام ب بهدة ما حي  ق

 فيو الأيوديا  sodium dichloroisocynurateالفورم ليا ,,كثورات الصوديو  )الق صر(ه يبواقل(,

  .تأثير عثى البكتري  المفحوصة أ حيا ل  يظار مهق  الس فثوا 

مهظمم  المهقممم ت و المطاممرات بينممم  ك نممت   حس سممية تممم S.aureus  الهنقوديمم ت الذهبيممةبكتريمم  أبممدت 

 .أكثر الأنوائ البكتيرية مق ومة لتث  المهقم ت P.aeruginosaة  بكتري  الزوائ  الزنم ري

تركيمز المهقم  و منطقمة تثبميط النممو بيا  م  لأقرا  و الحفر أا هن ل  علاقةب  الانتش رأظارت طريقة 

 . P <0.05حي  تزداد بصورة مهنوية فحوصةلثبكتيري  الم البكتير 

ثير به  المض دات الحيوية عثى الهزلات البكتيرية التي ت  التهر  عثيا  فى هذ  أم  ب لنسبة لتأ        

 مبيسثيا حي  بثرتالألثلاموكسثيا و   مق ومة  أعثى نسبة  أظارت النت ئ   الدراسة فقد

 س لف ميثوكس سمولول,)-لثترامثبمري  (83 )لثسيفولاكسميا, ما الهزلات ك نت مق ومة (823  ,)(1003) 

 .( اللأميك سيا163يبروفثوكس سيا و)(لثس353(,لثسيفوت كسي  , ) 13.( لثمنتم يسيا)43.

 

 الزنم ريمممةالزائفمممة  بكتيريممم  إلمممى أنممم  توممممد علاقمممة مممم  بممميا مق وممممةالإشممم رة همممذة الدراسمممة تممم   فمممي

P.aeruginosa يةالحيوالمض دات  لثمهقم ت و.  
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.aureus 

   7-7:Introduction 

  Microorganisms occur every where on the surface of the earth and they are 

able to grow and survive under wide range of environmental conditions. 

Bacteria are the most successful living organisms and their ubiquity ensure that 

human are obligated to live in constant and intimate contact with a wide 

variety of species. Although the number of species capable of causing disease 

is relatively few but others have the ability to causing diseases if giving right 

conditions(Atroshi et.al.,2004).                                                                                                                                                                                                                

    During the last 10-15 years, The use of antibiotic for treatment and 

prophylaxis has increased (Percival et.al.,1118). Overuse of antibiotics in 

human has led to rapid evolution of bacterial resistances to multiple drugs 

(Fuchs et.al.,1116),therefore man has been searching for toxic substances  

which kill or inhibit the growth of microorganisms mainly to prevent their 

infective or destructive action with lowest possible effect on human, these 

chemical substances are referred to as Germicides and it's including 

disinfectants and antiseptics( Andreas et.al.,2003).                                                                                                                                                                                                       

        Antiseptics are agents that destroy or inhibit the growth of microorganisms 

in or on living tissue while disinfectant are similar but are used on inanimate 

objects or surface(Mckenry and Salerno,2001).                                    

        These agents such as alcohols, phenols, iodine and chlorine were used 

extensively in hospitals and other health care settings for infections control 

and prevention of nosocomial infections (MacDonnell and Russell,1111).                                                                                                                                                
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      In the two past decades, evidences have accumulated indicating that the 

hospital environment can represent an important source of nosocomial 

pathogens for high risk patient(Muder,1115) Nosocomial infections are the -

major public health problem through out the world because of their frequency, 

severity and costs.                                                                                                                                                                                                               

    An ideal disinfectant to overcome the antimicrobial resistant pathogens 

should have broad spectrum of antimicrobial activity (Mandell et.al.,1115) and 

the efficacy of these agents may be affected by PH, detergent base, 

temperature, organic matter, ionic and type of the surfactants (Schorer and 

Eisele,111.).  

   The wide spread use of these agents has promoted some speculation on the 

development of microbial resistance(Denyer et.al.,1185) and this resistance to 

disinfectants and antiseptics mainly intrinsic in nature whereas antimicrobial 

resistance is frequently conferred by plasmid or transposons, which have 

allowed rapid and extensive spread through the globe. Germicides have 

multiple target site for their cidal effects on microorganisms while antibiotic 

have single target site (Russell et.al.,111.). It will be continued requirement for 

new and potent antimicrobial agents together with techniques suitable for 

control and destruction of microbial pathogens(Drexler,1114). This study is P. 

aeruginosa an attempt to:  

 

1-Detection the common contaminant bacteria among the hospital 

environment 2-Determination the type of bacterium being highly resistant to 

the action of  disinfectants and antiseptics.                                                       

3-Determination the level of resistance to the disinfectants and antiseptics                                                                                  
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4-Determination the proper effective concentration of the disinfectants and 

antiseptics towards tested bacterial isolates .                                                                 

 5-Determine the most effective antimicrobials agents against pathogenic 

bacteria isolated from burn patients                                                            

7-۰:Literatures review                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

7-۰-7:Nosocomial  infection  (NIs)  Occurrence  and  Epidemiology 

     More people die every day from hospital infection than from automobile crashes, 

drowing, falls, burns and poisoning combined (Garcia-Martin et.al., 2001). 

Nosocomial infections may be one of five leading causes of death in the United 

State and must make their prevention a public health priority (MacDonald and 

Jarvis,1118). Nosocomial infections causes or contributes to thousand of death 

annually(Brownlie et al.,1110). In USA it has been estimated that more than 2 

million patients are infected in hospital each year(Steed,1111). At least 53 to103 of 

patients acquire infections during hospitalization (Struelens,1111) and more than 

80,000 deaths each year have been directly linked to the development of 

NIs(Floom,1118).The majority of NIs are  not associated with outbreak, they are 

endemic rather than epidemic infections(Hacek et.al.,1111). 

7-۰-۰:Identification of nosocomial  infection  (Definition  and Origin)   

    Nosocomial infections occur encompass almost clinically evident infection that 

don’t originate from patient original but it occurs at the time of hospital 

admission(Jarvis,2001). NIs originate from either endogenous or exogenous source. 

Endogenous infections are  caused by microorganisms already  part of host flora 
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While exogenous infections are these caused by microorganisms obtained from 

animates(from another patients or hospital health workers) or inanimate source 

(medical device, surgical operation or nursing procedure) of hospital after 

admission to hospital( Garner,1116).    

                                                                                                                                                 

7-۰-3:Determination of nosocomial infections(NIs):                               

    There are three  principles determinants factors that agiven patient will acquire 

NIs according to( Baron  et.al.,1114) and these are:                                                                                        

A- The inoculum's and virulence of infecting organisms.                                        B- The  

susceptibility of  the  patient  for  infections.  Hospitalized  person   have increased  

susceptibility for infection  and  the risk factors for these  as  described by (Tasota 

et.al.,1118) are:                                         

1-Many patient are immunocompromised                                                                             

2-Severity of illness                                                                                                  3-

Physiological stressor and Psychological stressors                                               4-Age                                                                                                                        

5- Prophylaxis for stress ulcer                                                                                    6- 

Sleep disturbance and malnutrition                                                                        

C-The nature of patients exposure to the infecting organisms .                  

    The  primary source of pathogenic organisms in NIs is by direct contact with 

infected patients, although a symptomatic carriers may transmit such infections in 
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which health care workers may become persistently colonized with pathogenic 

flora like S.aureus, Gram negative bacilli  such as P.aeruginosa and the nasal 

contamination  by health care workers represents important hospital reservoir of 

S.aureus, while the second most common way of spread NIs is by contaminated 

devices  such as needles, catheters and endoscopes (Wenzal,111.).  

 

7-۰-2:Types of nosocomial infections 

     Platt et.al., (1118)described four types of NIs they are as follows:                                                                                                               

1-Urinary tract infection (UTI)  which  accounted  for 313 of NIs .                                                                                                                                                                  

2-Surgical wound infection ( post operative wound ) which accounted  for 1.3 of 

NIs.                                                                                                                                                                                                                                                                                

3-Respiratory tract infection (Primarily Pneumonia)  which accounted  for 318 of 

NIs.                                                                                                                                              

4- Blood stream infections (Bacteremia) which accounted  for .3 of  NIs.                                             While Stephen(1118)  has pointed out that the other 

    Stephen, (1118) has pointed out that the other important types of NIs are :                   

5- Skin damage(especially burns)                                                                                                                5- 5-5-5-5-5 6-6- 6-6-6-6—6-6-

Gastrointestinal  tract infection .                                                                                  .- 

Central nervous system infection                                                                                                                                                                             

      Hospitalized patients commonly acquire nosocomial pathogens such as 

S.aureus, Pseudomonas spp. and other Gram- negative and Gram-positive bacteria 

and most of them were resistant to antimicrobial agents                                                                                                 
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     Nosocomial bacteremia is most often related to the use of intravenous devices 

such as catheters or cannula in which it may be contaminated by direct contact and 

spread via health care personal or from the patient own skin flora. In addition, 

contaminated vechicles such as intravenous fluids or arterial pressure transducer 

have been important source of nosocomial bacteremia.(Valenti,  1180).                                                                                                                                          

    Surgical wound infections may acquire at the time of surgery and the reservoirs 

of bacteria causing these infections must be located in the operating theater and an 

exception to this are the wounds being not closed primarily but left 

open(secondary closure) rendering them susceptible to post operative 

infection(Grinbaum et.al.,1115). Generally, it is accepted that patient endogenous 

flora is the most common source of surgical wound infections (Corbach,1111). It 

has been reported that the risk of these infections increase when open drain in put 

incision site. The drain it self act as portal of entry for pathogenic organisms 

(Ganguly et.al.,2003). S.aureus has been reported to be the dominant species 

associated with these infections followed by Enterobacteriacea (Speller and 

Humphreys, 1118). In addition, within recent years ,there has been a growing 

prevalence of Gram–negative bacteria as a causes of serious wounds infections in 

many hospitals and P.aeruginosa  has been of particular interest (Anderssen 

et.al.,2002). 

7-۰-5:Burns  infections                                                                               

    Skin is the normal defense barrier against any microorganisms especially 

pathogenic organisms and burn injury provide suitable site for bacterial 

multiplication because of large open wound area containing necrotic tissue (Deich 

et.al.,118.). In addition, to general state of immunosuppression caused by 
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impaired  functiong of  immune system and in these conditiong  microorganisms 

can easily multiply and colonize wound to high densities(Rastegar Lari et.al., 1118). 

   The most important reservoirs of microorganisms for burns patients is the 

patients population. Exogenous organisms from the hospital environment are 

generally more resistant to antimicrobial agents than endogenous organisms. The 

typical burn wounds are initially colonized predominantly with Gram–positive 

bacteria which fairly replaced by antibiotic susceptible Gram–negative bacteria 

usually within weak of burn injury. If  wound is delayed and the patient become 

infected, then the case may require  treatment with broad spectrum antibiotics. 

These organisms  may be replaced by antibiotics-resistant bacteria (Pruitt and 

MacManus,1112). The most common bacteria causes NIs is the multi-drugs 

resistant P.aeruginosa (Beckeret.al.,1111)  and S.aureus especially the Methicillin 

Resistant Staphyllococcus aureus(MRSA) has been reported to be the most 

frequently pathogens causes NIs and has become an endemic organism in many 

burn unite.                                                             

7-۰-6:Predominant  nosocomial pathogens                                                                                                                                            

   Historically, Staphylococcus spp. , Pseudomonas spp. and E.coli have been the 

nosocomial infection troika. During 1150 and 1160 S.aureus were the hospital 

pathogens of major concern and caused major nosocomial problem, while in the 

11.0 Gram–negative bacilli particularly P.aerugiosa and Enterobacteriaceae 

became synonymous with NIs and by the late of 1180 and early 1110, several 

different classes of antimicrobial drugs that effective against Gram–negative bacilli 

provided a brief respite in which during this time, Methicillin Resistant 

Staphylococcus and Vancomycin Resistant Enterococcus  emerged. Later the three 
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most common Gram–positive bacteria caused NIs were S.aureus, coagulase 

negative Staphylococci and Enterococci and the Gram–negative bacteria 

represented by E.coli, P.aeruginosa, Enterobacter spp. and Klebsiella Pnemoniae 

(Weinstein,1118). The common Gram–positive and Gram-negative bacteria causing 

NIs are briefly presented now:                                                                                          

7-۰-6-7:Gram – positive bacteria                                                                                 

    The primary important pathogens belong to Gram- positive bacteria causing NIs 

are Mehticillin Resistant S.aureus (MRSA), Vancomycin–Resistant Enterococci, 

coagulase negative Staphylococci and multidrug resistant  Streptococci (Ronald 

and Jones,2001).                                                                                                                           

7-۰-6-7-7:Methicillin  Resistant  Staphylococcus aureus (MRSA)                             

    S.aureus is always referred to as the common causes of NI especially  systemic 

infection such as bacteremia,endocarditic and wound infections (Katz et.al.,1118). 

The resistance among these bacteria is a major concern in which both methicillin 

and vancomycin resistance occures in staphylococci (Archibald et.al.,111.)and the 

most common type of resistance among S.aureus is the methicillin resistance(Jones 

and Ptaller,1118). MRSA become important nosocomial pathogens in the late 11.0 

in the United State and in the two past decades MRSA has been spread–world wide 

and becoming endemic inhabitant of many hospital(Wagenvoort,2002). In USA, 

MRSA was isolated from hospitalized patient including Pneumonia,wounds 

infections,Bacteremia  and urinary tract infections(Jones and Doern,1118).                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
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    Most infection by MRSA is likely to be more sever and require longer 

hospitalization and treatment than Methicillin Sensitive S.aureus (MSSA). MRSA 

neither more infectious nor more virulent than MSSA but it  is just more difficult to 

treat because it can resist to all β-lactam antibiotics and may be resistant to  

aminoglycosides and quinolnes groups (Boyce et.al.,1114). In addition, the 

importance of MRSA is not lies in their resistance to all β-lactama but also on it's 

own resistant to various other important antimicrobial agents including disinfectant 

and antiseptic(Garner,1116). Resistant S.aureus isolates carrying antiseptic 

resistant gene has been isolated from clinical cases  in which three determinants, 

the qacA qacB,  and qac C gene have been identified that confer resistance to 

organic cations by means of multidrug efflux and  the higher providence of these 

gene might be found because of interest of selective pressure imposed by the 

disinfectants agents used in the hospitals (Mayer et.al.,2001). MRSA has been 

reported to possessed the qac A /B genes on the wide spreed multiresistance 

plasmid like epsk I(qacA) and these plasmids frequently carry a number of 

determinates that responsible for the resistance of wide  a rang of antimicrobial 

agents ( Paulsen et.al.,111.).   

7-۰-6-۰:Gram- negative  bacteria                                                                                                                       

     Gram–negative bacteria  seem to be frequently associated with NIs, causing 

clinical antimicrobial problem particularly those of multidrug resistant, represented 

by P.aeruginosa, E.coli, Klebsiella Pnemoniae and Enterobacter ssp. which have 

been reported to be highly resistant towords pencillins, 

cephalosporins,aminoglycosides  and fluroquinolones (Ronald and Jones,2001). 

7-۰-6-۰-7: P. aeruginosa 
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    Almost 50 years ago, P.aeruginosa was rarely considered as real pathogen and in 

11.0 it was recognized as the microorganisms associated with bacterimia in the 

neutropenic host, while now a day it is a among  the most common opportunistic 

pathogens involved in NI (Pollack,1115). In Belgan this organism was the first Gram 

–negative pathogens causes NIs(Glupczynski et.al.,1111) while in Turkey it's the 

third most common nosocomial pathogens (Gencer et.al., 2002).                                                                            

   P.aeruginosa has been reported to be associated with nosocomial 

Pneumonia(Wiblin,111.), UTI, surgical wound infection(Kluytmans et.al.,111.) and 

bacteremia (Gordon et.al.,1118) and the outbreak with this bacteria in burn units 

are still associated with high death rate (603). It is also responsible for Pneumonia 

and septicemia with attributable deaths rates reaching to (303)(Van Delden and 

IgIewski,1118).                                                                  

  P.aeruginosa causes sever invasive diseases in critically ill and 

immunocompromised patients. It is often isolated from patients hospitalized longer 

than 1week(Ehrlich, 2003), therefore in an expanding AIDS population 

P.aeruginosa bacteremia has been associated with (503) of deaths(Mendelson 

et.al.,1114). Infections with P.aeruginosa seem to be endemic or sporadic (Davies 

and Bullock,1181). P.aeruginosa has the ability to grow in moist environments  

with simple nutrients requirement and resistant to antibiotic, disinfectants and 

antiseptics in which it  is known to be colonize the hospital environment (Cortes et 

al.,2001) particularly sink, tap water, antiseptic solution, respiratory equipment 

and bronchoscope(Trautmann et.al.,2001) In addition, the lower respiratory 

resistance of mechanically ventilated  patients, gastrointestinal tract of patient 

have anticancer chemotherapy as well as mucosa and skin hospitalized patients 
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treated with broad spectrum antibiotic can be colonized with this bacteria at rate 

exceeding 503( Giamarellou,2002). 

 7-۰-6-۰-7-7:Clinical  manifestation of  P.aeruginosa     

    P.aeruginosa causes various diseases. localized P.aeruginosa infection following 

surgery or burns commonly results in generalized and frequently fatal bacteremia 

and it also causes corneal infections following eye surgery or injury, It is found in 

pure cultures, especially in children with middle ear infections, such infections(e.g. 

ear and eye infections) remain localized while wounds and burns infections and 

infections in leukemia and lymphoma patients results in sepsis. The difference is 

most probably due to altered host defense. UTI following introduction of 

P.aeruginosa on catheter or in irrigating solutions are not uncommon(Coburn 

et.al.,1181).                                                                    

     Most cystic fibrosis patients are chronically colonized with P.aeruginosa and 

causes chronic lung diseases, P.aeruginosa Pneumonia may occur in other patients 

following the use of contaminated respirators. P.aeruginosa occasionally causes 

meningitis following lumber puncture and endocardities following cardiac surgery, 

Moreover it  has been associated with some diarrheal diseases episodes since the 

first reported case of P.aeruginosa infections in 1810. These organisms has been 

increasly associated with bacteremia and currently accounts for 153 causes of 

Gram–negative and the overall mortality associated with P.aeruginosa bacteremia 

a bout 503 (Dunn  and Wunderink ,1115).                                                                                                 

7-۰-6-۰-7-۰:Pathogensis  of P.aeruginosa                                                                        
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    For P.aeruginosa to initiate infection it usually requires a substantial break in 

first line defense such a break can result from breach or by pass of normal 

cutaneous or mucosal barrier (e.g. trauma, surgery, serious burns or indwelling 

devices), disruption of the protective balance of normal mucosal flora by broad 

spectrum antibiotics or alteration of the immunologic defense mechanisms (e.g. in 

chemotherapy induced neutropenia, mucosal clearance from cystic fibrosis, AIDS 

and diabetes mellitus. 

    The first step in infection is colonization of altered epithelium and up to 503 of 

hospitalized patient are might risk for P.aeruginosa colonization(Pollack, 1115) in 

which adherence of p.aeruginosa to epithelium is probably mediated by 4pili and 

flagella which primarily responsible for motility, may also act as adhesive factor to 

epithelial cells (Gordon et.al.,1118). Nicas and IgIewski, (1185) pointed out that 

P.aeruginosa produces several extra cellular                                                                                                                                                                                   

products that cause extensive tissue damage, blood stream invasion and 

dissemination. These virulence factors are summarized as follows:                                                                           

1-Exotoxin A it is produced by most strains of P.aeruginosa that causes clinical 

infection like diphtheria toxin. It is responsible for local tissue damage and bacterial 

invasion and possibly immunosuppresions (Wick et.al., 1110).                                             

2-Exotoxin S it is responsible for direct tissue destruction in lung infections and may 

be important for bacterial dissemination                                                

3-Two hemolysines, phospholipase and rhamolipid produced by P.aeruginosa and 

this may act synergistically to break down lipid and lecithin and  may contribute to 

tissue invasion by their cytotoxic effects (Van Delden and Iglewski, 1118)  
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4- Proteases  which are assumed to play a major role during the cute pseudomonal  

infection. Several types of proteases are produced by P.aeruginosa including las B 

elastase, las A elastase and alkaline protease.                                                           

  The role of alkaline protease in tissue invasion and systemic infections is unclear 

yet (Kernacki et.al.,1115). Elastolytic activity that destroy protein elastin is major 

virulent determinate during acute infection and is believed to destroy elastin in 

human lung tissue resulting in pulmonary hemorrhages. In addition, mucoid strains 

elaborate mucoid exopolysacchaide (algenate layer) surrounding the cell and offer 

protection from host immune factors(Turner,2000) . 

7-۰-6-۰-7-3:Resistance  of   P.areuginosa   to antibacterial agents                                                                           

     The increasing emergence of P.aeruginosa resistance to antibacterial agents is a 

major challenge in medicine. P.aeruginosa has high intrinsic resistance to many 

antimicrobial mainly β–lactam(Livermore,2002), Moreover, it may acquire 

additional resistance mechanisms including decreased outer membrane 

permeability, penicillin binding protein modification, acquisition of plasmid 

encoding for production of extended spectrum β–lactamases, acqusion of metallo 

β–lactmase or others enzymes, increased expression of efflux pumps system and 

decreased porins expression. These mechanisms of  resistance may develop during 

the course of antimicrobial therapy (Deplano et.al., 2005). 

7-۰-6-۰-۰: E.coli   

     E.coli is the common and famous  member of the family Enterobacteriaceae in 

which it inhibits the intestinal tract of human and animals  as a normal flora 
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(Karmali et.al.,1183).Consequently, the presence of E.coli everywhere is an 

indicators of faecal products (Collee et.al.,1116). E.coli causes extra intestinal and 

intestinal infections in immunocomprimised as well as in healthy individual and 

these infections included UTI, intra-abdominal infections, diarrhea, meningitis, 

bacteremia and wound infections(Bettelheim,1112). E.coli was considered one of  

the most important antimicrobial resistant Gram–negative bacteria that impact on 

NIs due to it extended spectrum  β-lactamases enzyme producsed by these bacteria  

(Ronald and Jones,2001). 

7-۰-٧:Resistance to antimicrobial  agents and biocides                                 

   Development of resistance to antimicrobial  agents and biocides is particularly 

warning problem which is compounded by cross–resistances mechanisms (between 

antibiotic  and between antibiotic and biocide) that may exist in certain bacteria 

such as pathogenic strains of E.coli (Braoudaki and Hitton,2004).                                                                   

7-۰-٧-7:Resistance  to antimicrobial  agents                                                                

    Over the past several decades, the frequency of resistance and it association with 

infectious diseases have increased at alarming rate (Ronald and Jones, 

2001),therefore bacterial resistance to multiple antibiotics characteristic the 

present decade (Levy,1118). In USA, 503 -603  patients have acquired NIs which 

caused by antibiotics resistant pathogens (Weinstein,1118). 

     The first step that contribute to increasing NI caused by resistant pathogens are 

the selection of resistant mutant strains from the patient own flora during 

antibiotic treatment or the transfer between bacteria of mobile genetics 
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determinates of resistance (plasmid and transposons)and then subsequently 

resistant strains spread among patients in hospitals. In addition, microbial 

pathogens have the capability to alter their genetic structure possibly allowing 

them to resist all forms of antimicrobial medications in which mechanisms of 

antibiotic resistance vary between pathogens.                                                                   

     Bacteria can resist antibiotic by alternating the binding site for antibiotics, by 

forming lower binding site affinity, by changing the degradative systems and by 

clearing of the antibiotics from the cell. However, bacteria are highly  adaptable 

and can transfer the genes encode for resistance to other bacteria in population 

and confer resistance to other antibiotics(Glick,2005).                                                                                                                                                                                                        

7-۰-٧-۰:Resistance to disinfectants and antiseptics                                                                                                               

     The  microorganisms have some survival strategies against biocides are either in 

intrinsic in nature or are acquired(Russell and Chopra,1116). These are summarized 

below:                                                                                                                       

7-۰-٧-۰-7:A-Intrinsic resistance                                                                                                                                   

     Intrinsic resistant is natural, chromosomally controlled property of bacterial cell 

and it including: impermeability, efflux pump, physiological adaptation (biofilm) 

and enzymatic inactivation.                                                                                                                                                                                                        

7-Impermeability of cell membrane                                                                                                                                 
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    Among bacteria, biocide sensitivity is based on the permeability of the biocide 

through the cell wall(Lambert,2002) and impermeability is influenced by the 

composition of cell wall and physiologic adaptation of the microorganisms to it's 

environment (Semmelweis, 1115).                                                                                        

    Gram–negative bacteria are generally less susceptible to biocides because of 

their complex cell wall(Sheldon,2005) in which the outer membrane of Gram–

bacteria act as permeability barrier in limiting or prevention the entry of many 

chemically unrelated types of antibacterial compounds. The outer membrane of 

P.aeruginosa is responsible of the highly resistance to many antimicrobial agents in 

comparison with other organisms in which there are some difference in 

Lipopolysaccharides (LPS) composition and in the cation content of the outer 

membrane(MacDonnell and Russell,1111). The high Mg2+content aid in producing 

strong Lps–Lps links, furthermore the small size of porins may not permit general 

diffusion through them in to these bacteria(Pallent et.al.,1183) .                    

۰- Physiologic adaptation                                                                                                                                                                                   

    As in intrinsic mechanisms, the association of microorganisms with solid surface 

lead to  generate of biofilm which is defined as a consortium of organisms 

organized with extensive exopolysaccharied exopolymer(Donlan, 2001) and 

indifferent part of biofilm experience different nutrient environment, oxygen 

tensions and growth rate are likely to be reduced within depth of the biofilm as of 

nutrient limitation (Poxton,1113),therefore  bacteria within biofilm may be much 

less sensitive to antibiotics and biocides(Brown and Gilbert,1113).                                                                                            
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    Biofilms are foci for contamination and colonization occur on implanted 

biomaterial and medical device, resulting in increased infection rate and possible 

occurrence of infection.Gram–negative bacteria can grow as biofilm in the 

catheterized bladder and are able to survive in concentration of chlorohexidine that 

are effective against organisms in non catheterized individuals (Stickler et.al.,1111). 

Ntsama-Essomba et.al.,(111.) have been demonstrated that in the presence of 

biofilm the resistance of E.coli increased 25 fold against a pre acetic acid and H2O2 

mixture, 5-fold against sodium hypochlorite and more than 400 fold against 

benalkonium chloride In addition, Several years ago reports emerged on the 

contamination of iodophore antiseptic solution by P.cepacia and P.aeruginosa 

which caused peritoneal infections in infants and Pseudobacteremia in patients in 

intensive care unite. These organisms that were protected by biofilm matrix 

showed long–term (68weeks) survival within the antiseptic solutions and had 

apparent level of resistance that would be expected of bacterial spore and the 

original source of the contamination appeared to be the water pipes system that 

colonized within biofilm –containing pseudomonas (Anderson and Vess,1111). 

 

3- Degradation of biocides   

     Some microorganisms are able to degrade and inactivate the biocides via 

enzymatic mechanisms and it has been reported for chlorohexidine,quaternary 

ammonium compounds (QAC) and phenylethanol (Gilbert and McBain,2003), 

Moreover, the enzymatic degradation of formaldehyde occurs by species such as 

P.putida (Chazal,1115).                                                                                        
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2-Pump efflux system                                                                                                                                                        

    Efflux pump is the major mechanism enable the microorganisms to resist 

antibiotic and biocides (Thanassi et.al.,111.). It is intrinsic resistance of 

microorganisms(Nikaido,1118) and efflux pump mediated by plasmid also occur. 

Efflux pump is encoded in gram–negative and gram-positive bacteria. The 

expression is induced through sub lethal exposure of agents (Levy, 2002) and 

expression of efflux pump is enhanced under condition of general stress. There are 

three separate multi drugs resistance determinants designated as qacA,qacB and 

qacC have been described in S.aureus. The qacA gene confer the broadest 

resistance phenotype in which it located predominantly on disinfectants resistance 

plasmids. The qacA gene has been detected in strains with hospital outbreaks of 

S.aureus infection in Australia and the United kingdom, while the qacC gene has 

been found in S.aureus strains from clinical staphylococcal isolates being resistant 

to at least one disinfectant and of additional concern is the fact that many of these 

strains are MRSA(Leelapora et.al.,1114). In P.aeruginosa, the Mex .AB, Mex .CD 

and Mex .EF multi drugs efflux system act as transporter for whole rang of biocides 

and antibiotics and it coupled with the narrow prion channels in the outer 

membrane of this organisms and restrict diffusion of many antibacterial agent into 

cell, therefore, this probably responsible for the high intrinsic resistance of this 

species to antibacterial agents compared with other gram-negative bacteria 

(Schweizer,1118) .                                                          

7-۰-٧-۰-۰:B –Acquired  resistance  to  biocides                                               

    Such resistance occur by acqusion of plasmids or transposons or by mutation  of 

target site. In gram-negative bacteria, studies described that changes in 
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permeability by mutation may lead to acquire biocide non susceptibility (Poole, 

2002). Plasmid–encoding resistance to biocide had  been most extensively 

investigated with mercurials and these resistance is plasmid borns, inducible and is 

a common proper of clinical isolates of S.aureus containing pencillinase 

plasmids(Kroll and Anagnostopoulos,1181). In addition, Plasmid-associated non 

susceptibility to low level biocide has been demonstrated in S.aureus and 

S.epidermidis(Behr et.al., 1114). Some MRSA containing plasmid encoding 

gentamicin resistance (MGRSA) also have increased MIC value toward biocides 

such as QAC, chlorohexidine, ethidium promide and isothionate and gentamicin 

nucleic acid–binding (GNAB) plasmid conferring chlorohexidine resistant (Philips 

et.al.,1110). Kaulfers and Laufs (1185) stated that plasmid mediated resistant to 

formaldehyde has been demonstrated in Serria  marcessens. Although plasmid 

mediated resistance to biocides has been found in Gram–bacteria but intrinsic 

resistance is of greater significantly (Russell et.al.,111.). Sutton and Jacoby 

observed that plasmid dRP, didn’t significantly alter the resistance of P.aeruginosa 

to QAC, chlorohexidine and chlorinated phenols although increased resistance to 

hexachlorophene was observed (Sutton and Jacoby,11.8). 

 

7-۰-٧-3:Cross resistance between antimicrobial  agents and biocides                                                                                                                                                                                                                    

    At the present there are comparatively few reports pointed out that there are 

cross resistance between clinically used of antibiotic and biocides (Braoudaki and  

Hitton, 2004). Cross resistance may occur because of the following :                                                                                               
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1-Common target side  between biocide and antibiotic might lead to selection of 

mutants altered in such targets site by either agent and the emergence of cross 

resistance.                                                                                    

2-Suitable  difference in the biocide and antibiotic susceptibility of antibiotic 

resistant strains might facilate their selection and maintenance in the environment 

by low sub effective concentrations of biocides and antiseptic as well as the 

primary antibiotic.                                                                                           

3- The indiscriminate biocide application might cause the evolution and selection of 

multi drugs resistant strains through mechanisms such as efflux pumps(Gilbert and 

McBain ,2003). Cross resistance considered to be intrinsic (Russell et.al.,111.) and 

this linkage might be due to a nonspecific reduction in cell permeability, which 

doesn't allow chemically unrelated molecules into resistant cell (Tattawasart 

et.al.,1111). Cross resistance between antibiotics and biocides and between 

different biocides has been reported for P.aeruginosa by Lambert and 

colleagues(2001). In addition, isolates of Proteus mirabilis responsible for hospital 

outbreak was found to be  resistant to CHX and antibiotics. Russell and 

Chopra,(1116) mentioned that extensive use of biocides could lead to the selection 

of staphylococcal strains showing resistance to both antibiotics and biocides while 

Russell et.al.,(1118) has been observed  a cross resistance to chlorohexidine, QAC 

and at least five antibiotics for gram–negative organisms isolated from UTI and 

proposed that the wide spread use of CHX was the reason for selecting antibiotics 

resistant strains but Wenzal,(111.) stated that the common NIs pathogens 

representd by P.aeruginosa, Klebsiella Pneumonia, E.coli, Saureus S.epidermidis 

and Enterococcus spp. can be equally susceptible to disinfectants as antibiotic 

susceptible strains. 
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7-۰-8: Disinfectants and Antiseptics  

    Disinfectants and antiseptics are chemical compounds  used in clinical 

medicine as intervention strategies that prevent the dissemination of 

nosocomial pathogens and are also used for personal hygiene and to prevent 

cross–contamination of food–born pathogens in home, restaurants, daycare  

centers and nursing home (Sheldon,2005). The skin disinfectant for example 

are used: To protect open wounds and other vulnerable sites from 

microorganisms transferred on the hand of staff, to protect patients tissue 

against his or her endogenous flora during surgery or an invasive technique 

and occasionally to treat carrier and dispersers of multi resistant strains e.g. 

MRSA (Ayliffe et.al.,2001). Antiseptic and disinfectant are of various types and 

 the choice of the most appropriate antimicrobial compounds  for a particular 

purpose depends upon:                                                                     

7- Properties of the chemical agents .The process of killing or inhibiting 

growth of microorganisms was a chemical reaction and the rate and the extent 

of this reaction will be influenced by  concentration of agent, temperature, PH 

and time.  

 ۰-Microbiological challenge. since the type of microorganisms  present and 

the level of microbial contamination both have significant effects on the 

outcome of chemical treatment. Microorganisms them self differ in their 

susceptibility to biocide in which growing as vegetative cell which are more 

susceptible whereas a spores are extremely resistant as will as the 

physiological state and age of culture influence the susceptibility in which 

young cells are more easily destroyed than old non dividing cells because in old 
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cells the metabolic activity is slowed down and thickening of on capsulated of 

cell may increase the resistance of cells (Hugo and Russell, 1118).                                                                                                          

 3-Enviromental factors                                                                                    

     The interaction between the organism and the agents may prevent or 

enhance by the environment. The presence of organic matters such as blood, 

animal tissue, feces and organic deposits may reduce the efficacy of biocidal 

agent because of :                                                                                                

A-The agent   may combine with organic mater to form a product which is not 

microbiocidal  i.e. the agent is inactivated                                                   B-The  

agent  may  combine to form a precipitate  and  then  the  interaction between 

the agent and the organisms is prevented                                            D- 

Accumulation of organic matter may provide coating which may prevent 

interaction, therefore cleaning of medical device and the skin is important 

before application to disinfectant and antiseptic (Block,1111).                         

7-۰-8-7:Mechanisms of action of disinfectants and antiseptics  

    Mechanisms of action of biocides on what ever type of microbial cell can be 

defined as the interaction of antiseptic or disinfectant with the cell surface 

followed by penetration into the cell and action at the target site (Brown and 

Gilbert,1113). In addition, the interaction at the cell surface can produce a 

significant effect on viability(Power,1115) but most antimicrobial agents 

appear to be active intracellularly(Russell and Russell ,1115). 
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7-۰-8-۰:Spectrum activity of disinfectants and antiseptics                                  

    Disinfectant and antiseptic like antibiotic in it's action on microorganisms. 

Accordingly to Atroshi et.al.,(2004)  these agents are classified into 3 categories on 

it's effect on microorganisms:                                                                        

1- High level biocide that kill 's all microbial pathogens including endospore if 

exposed for long enough time.                                                                                                                                                                                                          

2- Intermediate level  biocide  which  kill 's  all  microbial pathogens  including 

mycobacterium except endospore.                                                                             3- 

Low  level  biocide  a germicide  that  kill 's most  vegetative bacteria  except 

bacterial endospore and mycobacterium. 

7-۰-8-3:Overview of commonly used disinfectants and antiseptics   

       There are various biocides are tradionally used and each one has own unique 

characteristics which differentiate it from other. It is important to understand these 

characteristics in order to effectively allocate the most appropriate agent to the 

task at hand (Block ,2001). Some tradional compounds are discussed below :   

A-Hydrogen Peroxide (H۰O۰)                
 

     It is widely used as  biocide for disinfection  and antisepsis. It is clear, colorless 

and commercially available in variety of concentrations vary from 63 to 253 and 63 

concentration was significantly more used. H2O2 was high level disinfectant and it is 

considered as chemical sterilant (Vesley et.al.,1112). It is non carcinogenic or 

mutagenic (Rutala,1116),therefore, it considered environmentally friendly because 
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it is rapidly degraded into innocuous product of water and oxygene. In general,H2O2 

was bactericidal and greater activity of H2O2 seen against Gram-positive than Gram-

negative bacteria, virucidal, fungicidal and sporocidal activity achieved at high 

concentrations with long exposure time. 

    Hydrogen peroxide strong oxidant act by production of destructive hydroxyl free 

radicals which can attack membrane lipid, protein, DNA and other essential cell 

components in which it particularly exposed to sulfhydryl groups and double bound 

(Lever and Sutton,1116). Catalase or other peroxidases produced by some aerobes 

and facultative anaerobes that possess cytochrome system may protect cell from a 

metabolical products of H2O2 and degrading H2O2 into water and O2 but  this can 

overwhetned by increased concentration used for disinfectant. (Turner,1183). H2O2 

is easily destroyed by heat or enzymes (catalase and peroxides). Concentrated 

solution of H2O2 may irritant the eye, skin and mucous membrane (Andreas et.al., 

2003). 

B-Povidone-Iodine(PVP-I)  

     Although aqueous or alcoholic (tincture) solution of iodine have been used 

for 50 years ago(Favero and Bond,1111)  but it is largely replaced by the 

iodophore because the side effects result from of iodophore solution such as 

staining, irritation of tissue, resorption and unstability is lower than from the 

use of aqueous solutions (Gottardi,2001). Iodophore are chemical complexes 

with iodine bound to carrier such as polyvinyl pyrovidin and these complexes 

gradually release small of free microbiocidal iodine (Gruendemann and 

Mangum,2001) in which iodopher preparation generally contain 0.13 to13 

iodine. Iodophores solution is intermediate level disinfectant and has broad 
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antimicrobial spectrum in which  it is rapidly bactericidal, virucidal and less 

active against spore (Davies et.al.,1113; Larson,1115). Iodine is able to 

penetrate the cell wall of microorganisms quickly and attack key group of 

protein in particular the amino acid and fatty acid resulting in destruction of 

cell structure and enzymes (Boyce and Pittet, 2002) and it is seen that free 

iodine contributes to the bactericidal activity of iodophore(Berkelman 

et.al.,1181) Iodopher must be diluted according to the manufacturers 

directions to achieve best antimicrobial activity(Terleckyi and Alxler,118.). 

Iodophores are widely used for antisepsis of skin, mucous membrane and 

wound. Body surface treated with iodine solution may absorb free iodine and 

diffuse into deep regions of body, therefore pregnant women and newborn 

should not be exposed to these agents(Bryant and Zimnerman ,1115). The 

activity of iodine is reduced by organic material (Dxchodala,1111). 

Rutala,(1116) stated that iodophore containing higher concentration of free 

iodine may be used for disinfection of medical equipments.                           

C-Chlorine –Releasing  Compounds                                                               

    In addition, to chlorine itself, there are three types of chlorine compounds–

the hypochlorite, inorganic and organic chlorine (Joklik et.al.,1114).The most 

important and widely used types are hypochlorite and organic N-chloro 

compounds such as sodium dichloroisocyanurate (NaDCC) (Springthorpe and 

Sattar,1110). Hypochlorite is the oldest and widely used disinfectant(Favero 

and Bond,1111). It has been used for more than one century and still being 

regarded as  important disinfectant commonly used in the hospitals. Sodium 

hypochlorites are usually called household bleach and commonly found in 
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concentrations of 5.253 -63 (Rutala and Weber,1115).                                            

          

     

    Sodium dichloroisocyanuric, containing the N=Cl group, possesses 

microbicidal activity and its action is slower than that of the hypochlorites, but 

can be increased under acidic conditions(Bloomfield et.al.,1110). All chlorine 

compounds are powerful oxidizing agents that oxidize thiol group and 

halogenate amino groups in proteins. In aqueous solution, all chlorine 

compounds release hypochlorous acid, the most biocidal compound (Rutala , 

1110) in which inhibition of some key enzymatic bio-reactions in cell and 

denaturation of protein may play the major role in killing of microorganisms. 

This process is pH dependent and hypochlorite being more active in acid than 

alkaline condition, in low PH existence of OHCL the active factor in killing is 

favored over (hypochlorite ion OCL-) (Dxchodala,1111).                    

   Chlorine compounds exhibited rapid killing against a wide spectrum of 

microorganisms including bacteria, virus and fungi and high level of available 

chlorine will enable it to eradicate acid fast bacilli and bacterial spore (Mckenry 

and  Salerno,2001).                                                               

    Sodium hypochlorite is not staining but it is eye and skin irritant and it is 

inactivated by organic material and hard water (Andreas et.al.,2003). In 

addition, hypochlorite solution gradually lose strength on storage, therefore  

fresh solution must prepared before use, while sodium dichloroisocyanurate 

has a more stable and prolonged effect (Wenzal and Zaidi, 2000). Sodium 

dichloroisocyanurate  has been reported to be less susceptible to inactivation 

by organic matter (Bloomfield,1116). 
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D-Chloroxylenol                                                                                              

       It is halogenated derivative of oxylenol develop in late1120 and it is 

commonly used as antibacterial agent such as Dettol (Larson and Talbot,1186). 

It is used as antiseptic and disinfectant and it is widely available in 

concentrations of 0.53 -43 . It has broad spectrum activity that  kill fungi, 

Gram–positive bacteria  and it less active against mycobacterium and certain 

virus (Boyce and Pittet,2002). It's activity mainly duo to disruption of cell 

membrane and blocking production of adenosine triphosphate(Rotter,1111). 

Chloroxylenol is minimally effected by organic materials, not significantly toxic, 

mild  irritant and may trigger allergic reaction in some individuals (Archibald 

et.al.,111.).                                       

    E-Formaldehyde                                                                                                 

        Formaldehyde (in aqueous solution or gas) has been used as disinfectant 

and sterilant for many decades. It is sold and used principally as a water–based 

solution called formalin(Akbar et.al.,1114). It is high to intermediate level 

disinfectant  and  wide rang  of microorganisms are destroyed by varying 

concentrations (Sharma,1118). It has long been considered to be sporocidal by 

virtue of its ability to penetrate into the anterior of bacterial spore. It is 

inactivates microorganisms by alkylation's of  amino and sulfhydryl groups of 

protein and ring nitrogen atoms of purine  base (Rutala, 1110).                                                                                                          

    The irritating vapors and pungent odor are produced by formaldehyde even 

at very low levels and inhalation of formaldehyde vapor may pose a 

carcinogenic risk, therefore, formaldehyde should in the workplace as a 

potential carcinogen and mutagenic agent(Wenzal, 111.). For all these reasons 
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the use of this compound  in health care institution is very limited despite it's 

broad spectrum biocidal activity (Wenzal and Zaidi,2000).           

    F-Chlorohexidine Gluconate (CHX)                                                                    

        It is cationic bisbiguanide, has been widely recognized as an effective and 

safe antiseptic for more than 30 years ago (Ranganathan,1116). It is widely 

used as antiseptic in surgical washing, oral treatment, wound antisepsis and 

burn management duo to broad spectrum efficacy and limited irritation. The 

most common concentration available and used is 43.. It exhibits intermediate 

rapidity of bactericidal action and effective against Gram-positive and Gram-

negative bacteria, virucidal and fungicidal but it is not sporocidal 

(Denton,2001). The proper concentration of CHX causes destruction of 

bacterial cell membrane, leading to leakage of cellular constituents, while high 

concentration causes coagulation of intracellular constituents.The activity of 

CHX depends pH and being the greatest antibacterial activity at PH .-8(Russell 

et.al.,1118). The activity of CHX is minimally reduced in presence of 

detergents, blood and other organic materials but it provides persistent 

antimicrobial action that prevent regrowth of microorganisms for as long as 6 

hours. It is nontoxic if it absorbed through the skin and don’t have effect on 

wound healing but irritating(Gruendemann and Mangum,2001). 

 

G-Chlorohexidine Cetramide (Savlon)  

                                                   

     It is effective agent against broad spectrum of microorganisms but has 

minimal effect on mycobacterium and fungi(Larson,1115). It is a mixture of 
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chlorohexidine and cetramid. The 43 of concentration of savlon is proper 

effective for use as antiseptic(Fakhriddeen,2001). The activity of this agents is 

reduced by blood and organic material and have been and it has been reported 

to causes irritation (Walsh et.al.,118.). 

7-۰-8-2:Contamination of disinfectants and antiseptics                 

    Like other substances, disinfectants and antiseptics are also exposed to 

microbial contaminations which result in most complication and may deaths 

Contamination of disinfectants and antiseptics before use can result in clinical 

infections and outbreaks. Contamination of biocides was usually due to 

inadequate concentration or inadequate care of containers.Contamination and 

growth of gram–negative bacteria in disinfectants solution has been reported 

in Rajavithi General hospital and  found that chlorohexidine cetramide was 

contaminated with P.maltophilia and the hypochlorite solution was 

contaminated with E.clocacae (Kajanahareutai et.al.,1115). Consequently, one 

cause of NIs, which has been documented  is the use of contaminated 

disinfectants  in which seven cases of UTI in children occurred because of 

contaminated CHX solution used for disinfecting the bladder–irrigation 

reservoir. Various bacterial species have been isolated from different 

containers containing 0.1% CHX, contaminated stock disinfectants, prolonged 

usage of disinfectants, and from no washing disinfectants jar before refilling 

were all reported to be contaminated by bacteria (Keah et.al.,1115). This is 

resulted because inappropriate  technique of preparation for use in hospital, or 

is contamination of the products themselves (Oie and Kamiya,1116; 

Kajanahareutai et.al.,1115).                                                       
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2- 1:Instruments and Materials 
2-1-1:Laboratory instruments 

    The Laboratory instruments used in this study are shown in Table 2.1. 
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        Table (2.1):- Laboratory instruments used in this study  

No.             Instruments                     Company  

1 Sensitive electronic balance A &D, Japan. 

2 Autoclave Stermite, Japan. 

3 Incubator Memmert,Germany 

4 Distillator GFL-Germany 

5 Centrifuge Hermle, Japan 

6 Oven Memmert,Germany 

7 Refrigerator Concord, Italy 

8 Light microscope Olympus, Japan. 

9 Micropipette Oxford, USA. 

11 pH meter Hoeleze & Cheluis, KG, Germany. 

11 Inoculating loop Japan 

12 Inoculating needle Japan 

13 Benson burner Germany 
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۰-7-۰: Materials       

A-Culture Media  

    The following culture media were used according to the requirements:      7-

Neutrient agar media (Oxiod)                                                                        It was 

used for isolation and cultivation of bacteria from their source and to study of 

their morphological characteristics (Baron et.al., 1114). 

۰- MacConkey' s agar media (Mast)      

   It  was  used to  isolate Gram–negative  bacilli  and to  differentiate lactose 

fermenter from nonfermenter bacteria (Baron et.al., 1114).                              

    3- Blood agar (Mast) 

   It was used for cultivation of bacterial strains and determining of  hemolytic 

reactions.                                                                                       

   The medium was prepared by adding 5% of human blood to autoclaved and 

cooled to 50C0 blood agar base (Collee et.al., 1116).                                

2- Mannitol Salt agar (Oxiod)                                                                            It was 

used as selective media for S. aureus (Vall et.al., 1111).   

5-Eosin Methylene Blue (EMB) agar (Oxiod) 

   The medium was used to cultivate E.coli, which produced special           

color''Green metallic shine''for these bacteria (Collee et.al., 1116).                  



 51 

6- Methyl red –Vogas proskauer medium (Oxiod)                                          The  

medium  was  used  to  detect  the  ability for bacteria  to complete  or partial 

fermentation of glucose(MacFaddin ,2000).                                       

٧- Kligler's Iron agar (KIA) (Biolife) 

   The medium was used to detect the ability of microorganisms to produce   

(H2S)and fermented sugars with producing acid and gas(Vall et.al., 1111).     

8-Simmon Citrate agar (Oxiod) 

   It was used as differential medium to detect the ability of bacteria to use 

citrate as a sole source of carbon (MacFaddin ,2000).                                     

 

9- Brain –Heart Infusion Broth (B.H.I.B.)(Mast) 

   It is enrichment medium used for cultivation of bacteria from their source(  

Collee et.al., 1116).                                                                                            

7۲-Neutrient broth (Oxiod) 

   It is general medium and it's used in general experiments .The medium was 

also used to maintain the bacterial isolates(Collee et.al., 1116).                        

77- Pepton Water (Mast)                                                                              

  The medium was used to detect the ability of bacteria to produce indol from 

tryptophane( MacFaddin ,2000).                                                                      

7۰-Urea agar medium (Biolife) 

  The  base  medium was  prepared  according to  manufacturing company, 

autoclaved and  cooled to 50C0 then  added 5ml  of 203  filtration  sterilized 
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urea solution to 15ml of media in which this media insured that their pH was 

(6.8-6.1) and  tubed  the  medium as deep slopes. This medium was used for 

detecting bacterial ability to produce urease enzyme ( MacFaddin, ,2000).     

73-Sugars Fermentation medium                                                                     It was 

used to determine the ability of organism to ferment sugars with or without 

gas production. It was prepared according to MacFaddin(2000) and it consist 

of :                                                                                                 

   A-Base medium    

       extract,      It  was prepared by dissolving 10gm of  peptone, 1gm of  beef 

5gm of NaCl and 0.018 of phenol red indicator in 1000ml distilled water ,then 

neutralized pH to ..4 and distributed in test tube of 5ml in each test tube and 

then Durham's tube was inserted in each tube to detect gas production, then 

the tubes were sterilized by autoclaving.                                 

   B-Sugar solution                                                                                            

      The sugars used in this test were glucose,sucrose, lactose, mannitol and 

arabinose at concentration (13) for each one then added 0.1ml of each sugar 

sterilized by chloroform to each tube containing the base medium.                  

72-Motility test medium  (Semisolid media)                                                 

   It was used to detect the motility of microorganisms .It was prepared 

according to the method suggested by MacFaddin(2000) by added 4gm of 

agar-agar to the 100ml of neutrient broth, sterilized by autoclaving and 

dispensed in tubes of 5ml in each.                                                                    

                                                                75-Gelatin agar medium (Oxiod)                    
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   It was used to detect bacterial ability to hydrolysis gelatin by producing 

gelatinases enzymes (Vall et.al., 1111).                                                             

76- Muller –Hinton agar (Mast)  

   It was used for detection the antimicrobial susceptibility test as 

recommended by Vall et.al.,( 1111).                                                               

 

B- Reagents and Chemical solutions  

7- Catalase test reagent                                                                                      This  

reagent was prepared in 33 concentration of H2O2 and  it was used to identify 

bacterial ability to produce catalase enzyme (MacFaadin,2000).         

۰- Oxidaese test                                                                                                   It 

consists of 13 tetra-methyl p.phenylene diamine dihydrochloride (Baron 

et.al.,1114). 

3-Methyl red reagents  

   It was prepared according to collee et.al.,(1116). It was used for detection of 

complete glucose hydrolysis.                                                                      

2-Vogas –Proskauer reagent  

   It was prepared according to collee et.al., (1116) and it consist of two 

solution:                                                                                                        

Solution A: α-naphthol indicator,which was prepared by dissolving 5gm of α-

naphthol in 100ml of absolute ethylic alcohol.                                              
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Solution B: KOH,it was prepared by dissolving 40gm of KOH  in 100ml of 

distilled water. It was used to detect of partial hydrolysis of glucose.              

5-Kovac's reagent                                                                                                The   

reagent  was   prepared  by   dissolving  5gm  from  (dimethylamino 

benzaldehyde) in .5ml ethyl alcohol  and 25ml  of concentrated HCL. This 

reagent was used for the detection of indole (MacFaddin,2000).                      

6-Normal saline solution                                                                         

   It was used for for suspending bacterial cells and general experiments and it 

was prepared by dissolving 11gm of NaCl in 1000ml of distilled water and 

autoclaved at (121 for 15 minutes)( Al-Muhanah,1114).                                   

.-Frazeir' s reagent  

   The reagent was prepared by dissolving 15gm HgCL2 in 20ml of concentrated 

HCL, then 100ml of distilled water were added. It was used to  detect the 

bacteria ability to  hydrolysis gelatin (Collee et.al.,1116).               8-MacFarland 

standard  solution 

   The solution of tube No.0.5 was prepared according to Baron et.al.(1114) by 

mixing 0.05ml of barium chloride with 1.15ml of concentrated sulfunic acid in 

which result in turbidity approximately equal to bacterial cells density of 

1.5x108 cell/ml.                                                                                 

9- Gram Stain solutions                                                                                      The 

solutions were prepared according to the Baron et.al.,(1114).   
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C-Disinfectants and antiseptics 

           Different types of disinfectants and antiseptics as shown in table (2-2) 

are used to test  susceptibility of bacteria  

Table (2-2)disinfectants and antiseptics used in this study . 

Source Name 

1- Hydrogen  peroxide (H2O2) 6:    Al-Teeba  Company_   Baghdad, Iraq. 

2- formaldehyde (formalin)11: United  Kingdom   

3-Sodium hypochlorite (bleach  

chlorox)6:                                

product of Al- Baher factor of  

detergent .Baghdad,Iraq. 

4-Chlorohexidine  gluconate   

(Hibitene) 

Al-Rahma  pharmaceutical co. 

 Aman –Jordan 

5-Chlorohexidine  cetramide (Savlon) Ministry of health –Iraq 

6-Povidone –iodin (Betadine)  

4:  

11:,18: 

 

Mourad Est(Syria)            

Syria 

7-Choroxylenol (Dettol) 5:(3 type) 

1,2 type(S1,S2) 

 

3 type(Sp)                                                                                                                             

 
The Iraqi company for drugs 

industries and medical requirements-

Samara– Iraq 

 

Spartin  company 

8-Chlorine compound  (Large disc)3: Syria 
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D-Antibiotics  

The antibiotics discs used to detected susceptibility of bacteria shown  

in table(2-3) 

Table (2-3):- Antibiotics  

No. Antibiotic Symbol  Potency  Manufacture Zone diameter nearest whole mm  

Sensitive Medium Resistant 

۱ Pencillin G P ۱1 IU Bioanalysis >29  <28 

 

٢ Ampicillin  Amp ۱1 μg/ml Bioanalysis >29  <28 

 

3 Amoxicillin  Amx ٢2 μg/ml  Bioanalysis >21  <19 

 

٧ Co-trimoxazole  SXT 2 μg/ml Bioanalysis >16 11-15 <11 

 

2 Cefotaxime CTX 31 μg/ml Bioanalysis >23 15-22 <14 

 

6 Cephalexin  CL 31 μg/ml Bioanalysis >18 15-17 <14 

 

٤ Amikacin  AK 31 μg/ml Bioanalysis >17 15-16 <14 

 

8 Gentamicin  CN  31 μg/ml Oxiod >15 13-14 <12 

 

9 Ciprofloxacine C 31 μg/ml Oxiod >21 16-21 <15 
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۱1 Oxacillin OX ۱ μg/ml Al-Razii >13 11-12 <11 

 

 

                                                                                           

۰-۰:Methods                                                                 ۰-۰-

7:Samples collection                                                   

   The samples were collected from different departments of Hilla Teaching 

hospital from hospital environment and from patients:                                      

7-Patients                                                                                                    

   The samples being collected from this group included: wound infections 

(surgical and burns wound),chronic suppurative otitis media and urinary tract 

infections).                                                                                                       

۰-Hospital environment  

   The samples being collected from hospital environment included the 

following sites :                                                                                              

A-Operating room(Surgical operative beds, surgical instruments, tables, 

sink,wall and floor).                                                                                            

B-Burn ward (patients beds, floor, wall and bath room)                                   

C-Surgical ward (floor, patients beds, washbasine, tables and wall).          D-

Emergency Ward(beds, floor, wall and sucker).                                  
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E- Ear-nose-throat out patients clinic(testing instruments,auroscope, tables  

and wall).                                                                                                 

F-Labrotary (bench , and  wall )                                                                   G-Kitchen 

(sink, food preparing tables and floor)                                                                 

Other sources of samples including disinfectant and antiseptics  

 

۰-۰-۰:Identification of bacteria 

   The study focused on the most common pathogens dominate the hospitals 

environment and frequently cause serious NIs and those were Gram–positive 

bacteria represented by Staphylococcus aureus  including Methicillin Resistant 

Staphylococcus aureus (MRSA) and Bacillus subtilis. Gram–negative organisms 

represented by P.aeruginosa and E.coli were also investigated.                             

                                                                     

   The bacterial isolates were isolated and identified according to their 

diagnostic characteristics and then compared with their being reported in 

referential references Baron et.al., (1114), Collee et.al., (1116 ) and 

MacFaddin,(2000). The characteristics being investigated are:                         

7-Cultural characteristics (colony property, hemolysis, pigment and other 

characteristics). 

۰-Cellular characteristics (Microscopic examination ) 

Smear of bacterial isolates were prepared on clean slide and stain with gram 

stain in order for identification of staining type ,shape ,arrangement and 

presence of spore.                                                                                          
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3-Biochemical test  

These tests included :  

7- Catalase test  

   Transfer a colony of the microorganism to clean slide and adding drop of 33 

H2O2, the formation of gas bubbles indicates for positive results (Collee 

et.al.,1116).                                                                                                 

۰-Oxidase test  

   This test was done by transfer pure colony of under test bacteria (18-24h) to 

filter paper which moisten with several drops of tetra-methyl p.phenylene 

diamine dihydrochloride, when the colonies were colored with deep violet 

color the result was regarded as positive result (Baron et.al.,1114).                 3-

Methyl red test                                                                                              

   MR-VP broth tubes  inoculated with tested bacteria and incubated at 3. Cº
 

for 48hr. About 5 drops of methyl red reagent were added. The change of 

color to red indicates for positive result, while the yellow color indicates for 

negative result(Collee et.al., 1116).                                                                 

                                                                 

2-Vogas –Proskauer test                                                                             

   MR-VP medium was inoculated with tested bacteria and incubated at (3.C) 

for (48h), then result was read by adding (0.6ml)of α-napthol and (0.2ml)of 

403KOH with shaking,then allow the mixture to for up to 30 min. The positive 

reaction indicates red color due to partial hydrolysis of glucose (Collee et.al., 

1116).                                                                                        
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5- Indol test  

  The peptone water media was inoculated with the tested bacteria and 

incubated at 3.Cº
 for 48hr,then few drops of kovac's reagent were added.  

Appearance of red ring color indicates positive result (MacFaddin,2000).    6- 

Citrate utilizating test                                                                                 

  The tube contained slant of simmon citrate agar were inoculated with tested 

bacteria by stabbing in the bottom and streaking on the slant, then incubate it 

at (3.Cº
)for 16hr.Change of the medium from green to blue indicate for 

positive result (Collee et.al., 1116).                                                                    

٧- Coagulase test                                                                                                This 

enzyme has been tested by two methods      

A-Slide test for bound coagulase (clumping factor ) 

   A drop of human plasma was placed on a clean, dry glass slide. A drop of  

distilled water was placed next to the drop of plasma as a control. By a sterile 

loop, an a mount of the isolated colony was emulsified with each drop, when 

clumping was observed in the coagulase plasma drop indicate the organism 

agglutinates(Baron et.al.,1114).                                                        

B-Tube test for free coagulase                                        

    Several colonies of bacteria were transferred with the loop to tube 

containing 0.5ml of plasma. The tube incubated at 3.C for overnight. The test 

was read by tilting the tube and observing for clot formation in the plasma and 

test considerd negative when clot not observed (Baron et.al.,1114).                     

                                                                               

8-Urease test                                                                                                
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   The tube that contained a slant of (urea agar) was seeded with tested   

bacteria and incubate at 3.Cº
 for (24hr). Change the color of medium to  deep 

pink indicate for positive result (Collee et.al.,1116).                                 

9-Motility test                                                                                               

   Inoculated the tube that contained semisolid media with tested bacteria by 

stabbing method and incubate at 3.Cº
 for 24-48hr. The disseminating of 

growth outer the the stabbing line indication for positive result (MacFaddin, 

2000).                                                                                                           

7۲- Fermentation test                                                                                   

   Inoculation the tube contained the required sugar with tested bacteria and 

incubation at 3.Cº
 for (2-5) days. Change the color of indicator to yellow 

indicates for positive result (MacFaddin ,2000).                              

77- Gelatin test  

   The gelatin media plates were seeded by tested organism  and incubated 

under appropriate conditions for (2-3)days and then treated with Frazier's 

reagent. The positive test resulted in pale zones a round the gelatin liquefying 

colonies (MacFaddin,2000).                                                           

7۰-Blood hemolysis test  

   Blood agar medium was streaked with a pure colony of bacteria and 

incubated at 3.3c for 24–48 hours. The appearance of a clear zone around the 

colony indicates for ß–hemolysis while the presence of green–color indicates 

for α–hemolysis (Baron, et al.,1114).                                                  

73-Mannitol Salt agar (selective test for S. aureus)  
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   The media was inoculated with tested bacteria and incubated for (24hr) at 

3.Cº
.Change the color from pink to yellow indicates for positive result 

(MacFaddin,2000).                                                                                        

 

 

72- Kligler' s Iron agar (KIA) 

   The media was inoculated with tested bacteria by stabbing the butt of the 

tube and streaking the surface of slant and incubated for (48hr). Changing  the 

color of the media to yellow indicates for positive result due to sugar 

fermentation with or without gas formation at butt of slant (MacFaddin, 2000). 

                                                                                                            

Growth of P.aeruginosa at 2۰Cº
 

   Neutrient broth tube inoculated with P.aeruginosa and incubated at 42 Cº
. 

The growth was observed after 3days.The growth at this degree of 

temperature is characteristic for P.areuginosa (Ayoub,1181).                          

                                                            ۰-۰-3:Antibiotics sensitivity test  

       This test was performed on Muller –Hinton agar with the antibiotics discs 

in table(2-2) using the Bauer et.al., (1166) method. It was performed by using 

a pure culture of previously identified bacterial organism. The inoculum to be 

used in this test was prepared by adding growth from 5 isolated colonies 

grown on a blood agar plate to 5 ml of broth. This culture was then incubated 

for 2 hours to produce a bacterial suspension of moderate turbidity. A sterile 

swab was used to obtain an inoculum from the standardized culture. This 



 63 

inoculum was the streaked on a Muller-Hinton plate. The antibiotic discs were 

placed on the surface of the medium at evenly spaced intervals with flamed 

forceps or a disc applicator. Incubation was usually overnight with optimal 

time of 14 hours at 3. Cº. Antibiotics inhibition zones were measured using a 

caliber. Zone size was compared to standard zones to determine the 

susceptibility or resistance of organism to each antibiotic according to 

(NCCLS,2000) criteria. 

۰-۰-2:Stock culture                                                                       The 

identified isolates were kept as stock culture in neutrient broth tube 

supplemented with 53 glycerol at (-20)Cº for 6months(Al-Muhanah,1114).    

۰-۰-5:Sterilization test of disinfectants and antiseptics 

   The chemical disinfectants and antiseptics being used in this study were 

tested for their sterility from microorganisms for accurate susceptibility test as 

follow. One tenth ml of the disinfectants and antiseptics was added onto blood 

agar medium and was spread by spreading method. The plate incubated under 

aerobic condition at 3.Cº
 for . days(Dawaf,1113).                                                    

  

۰-۰-6:Disinfectants and antiseptics susceptibility test 

   The antimicrobial activity of disinfectant and antiseptic was tested against 4 

types of bacteria: P.aeruginosa, E.coli, MRSA and B.subtilis, in which bacteria 

tested for disinfectants and antiseptics were isolated from burns and wound 

infections except B.subtilis isolated from hospital environment and this test 

done by three different method :                                                          

7-Minimum Inhibitory Concentration (MIC) 
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۰-Disc Diffusion method  

3- Well Diffusion method 

7-Minimum Inhibitory Concentration (MIC) method  

    The MIC test was determinated according to the method suggested by Baron 

et.al.(1114). depending on the turbidity of the bacterial growth. The MIC was 

recorded as the lowest concentration prevents the bacteria under test to grow. 

                                                                                                       

 1. Preparation of the Culture Media  

     The brain–heart infusion broth was used mentioned in the paragraph 

number (2–1–2).                                                                                                 

2. Preparation of the bacterial Suspension  

     The bacterial suspension which specific for MIC tests were prepared by 

transport a pure bacterial growth from overnight growth on blood agar plate 

directly suspended in screw tube contain 5 ml of normal saline. The broth was 

incubated at 3.3c for 4–6 hours until it’s turbidity compared to that of the 

recommended turbidity standard                                                                  

3. Preparation Stock Solution 

      The initial dilutions of the disinfectants and antiseptics used in this study 

were prepared from the original stock solutions prepared from the commercial 

concentrations mentioned in table(2-2). Serial dilutions from the initial 

concentration were prepared by the two fold dilution method in the liquid 

culture media (BHI ) for seven disinfectants and antiseptics.                  

4. Procedure  
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    In this study the macro-dilution method was used as follows :  

- Nine sterile test tubes (for each disinfectants) were numbered from 1 to 1.    

- 1 ml of  BHI broth was dispensed in each tube.1ml of the disinfectants 

solution was added to tube No.1 using a sterile pipette and mixed well. 1 ml of 

the mixture was transferred to tube No.2 . The contents of tube 2 were then 

mixed thoroughly and 1 ml was transferred to tube 3 . This process was 

continued up to tube No.1 from which 1 ml was discarded, consequently, the 

final volume in each tube was 1 ml. The 1 ml of the bacterial suspension 

previously prepared was added for each tubes. In this experiment, two tubes 

were used as control. The first one contained 1 ml of BHI broth plus 1 ml of 

bacterial suspension, while the second control called negative growth control 

which contained only 2 ml of BHI broth.                                                           

-Disc Diffusion method۰ 

   The disc prepared through this study for the same disinfectants and 

antiseptics used in MIC test were done according to the method recommended 

by Wage and Hedin, (1185) in which discs of 6mm diameter were prepared 

from filter paper (whatman No.3)by using paper borer. These discs (every 100 

discs) were placed in a clean test tube for each prepared concentration of 

tested disinfectants and antiseptics and were closed with cotton plaques and 

sterilized by autoclave. After this 1ml of each concentration of these chemicals 

prepared from original stock was added to one test tube containing sterilized 

discs and this done for every concentration of used disinfectants and 

antiseptics and these concentrations were 50,100, 200, 400,500,800,1000, 

3000,5000 and 8000µ/disc for each hydrogen peroxide, sodium hypochlorite, 

formaldehyde, chloroxylenol(S1) and chlorohexidine cetramid. The 
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susceptibility test of these disinfectants and antiseptics discs was determinated 

according to Bauer et.al.,(1166) method mentioned previously.                                                                                              

3- Well Diffusion method 

   In this method neutrients agar plate was prepared by cut equally spaced well 

(6mm),then the plates inoculated with cotton swab dipping into screw tube 

bacterial suspension with turbidity equal to the turbidity of  o.5 MacFarland 

stander tube for each tested bacterial isolate by streaking over the surface of 

plates. After this neutrient agar wells were filled with 100µl (0.1ml) of 

prepared concentrations for each disinfectants and antiseptics and incubate 

the plates at 3.Cº
 for 24hr. The susceptibility to these chemicals biocide was 

determinated by measuring the zone inhibition a round the wells for each 

concentration  (Norrel and Messely, 111.)(Hangnga et.al.,2002). 

                                                                                                                                                             

Statistical analysis 

    Differences between the percentage of bacteria isolated from UTI and 

bacteria isolated from others infections (burn, wound and chronic supperative 

otitis media) were analysed using Z distribution analysis  

    Differences between contamination rates of different sites of hospital 

environment were analysed using chi  squared analysis  
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3.7 Diagnostic Features of Bacterial Isolates 

3.7.7.Gram-Positive Bacteria  

    Table(3-1and 3-2) show the results of biochemical tests being used for 

identification and isolation of gram positive and  gram negative bacteria .The 

result were compared with referential reported by Baron et.al.,1114) 

 

Table (3-1):-Biochemical tests for Identification G+ve Bacteria 

Test S.aureus B.subtilis 

Gram stain 
G+ve cocci 

(clusters) 

G+ve 

Bacilli(Chain) 

Haemolysis + V+ 

Presences of spore _ + 

Oxidase ─ N 

Catalase + V+ 

Coagulase + N  

Sugar fermentation   

Glucose + + 

Lactose + N 

 Arabinose - + 

Sucrose + N 

Mannitol 

fermentation 

  

+ + 

VP N + 

Indol N _ 

Simon Citrate N + 
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+ = positive result      ,  = Negative result 

 

3.7.۰ Gram-Negative Bacteria   

Table (3-2):-Biochemical tests for Identification G-ve  

Bacteria 

Test E.coli P.aeruginosa  

Gram stain G
-
ve, short 

rods 

G
-
ve rods 

Hemolysis ─ +/- 

EMB Metalic pale 

oxidase - + 

Catalase + + 

MR + - 

VP - - 

Indole + - 

TSI A/A/G ALK/no change 

Motility + + 

Simon Citrate - + 

Urease - - 

Growth at 42 C - + 

Gelatin 

liqufication 

+ + 
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3-۰:Isolation and identification of bacteria    

      In this study a total of 284 samples were collected. These samples included 

115 samples of different clinical cases (burns, wounds, chronic otitis media and 

urinary tract infections). In addition, 161 samples were collected from hospital 

environments(operating room, burns ward,surgical ward, emergency ward, 

ENT out patients clinic, laboratory and kitchen) through period of 11 months 

(from November 2005 to September 2006).      

 

7- Samples collection from patients 

    The study focused on certain bacterial types represented by P.aeruginosa, 

S.aureus (including Methicillin Resistant S.aureus (MRSA)), E.coli and 

B.subtilis as these organisms are the common causes of nosocomial infections 

and dominantly distribute in hospital environment. 

     High infection rate (83.33) was observed in burns of hospitalized patients 

(table3-1).This result was expected since  patients are immunosupp- ressed 

and with long stay in hospital, during which they may be submitted to 
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endotracheal intubation and /or catheterization of blood vessels and bladder 

in burns  ward,therefore, these patients were more susceptible for  infections 

(Oncul et.al.,2002 ; Xue et.al.,1111). 

     The results showed that the infection rate in burn patients with 

P.aeruginosa accounted for (323). It was high compared with the infection 

rate of S.aureus which accounted for (203) and E.coli  which accounted for 

(163) as shown in table (3-3) . 

Table (3-3) Frequency of bacterial types isolated from different cases 

 

Source of 

isolation(No. of 

samples) 

No. of 

Positive 

samples(%) 

P.aeruginosa 

 

S.aureus  E.coli others 

bacteria 

Burn 

infections(30)  

25(83.33) 8(32%) 5(20%) 4(16%) 8(323) 

Wound 

infections (35)  

28(803) 6(21.43) 6(21.43) 5(1..83) 11(313) 

chronic 

suppurative 

Otitis 

media(30) 

30(1003)        6(203) 4(13.33) 2(6.63) 18(603) 

Urinary tract 

infections(20)  

1.(853) 0 0 6(35.23) 11(64..3) 

Total 100 20 15 1. 48 
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   It has been reported in local studies that the most dominant organism in 

burn infections was P.aeruginosa followed by S.aureus (Fakhriddeen, 

2001;Ayoub, 1181). Other results being reported by other studies seemed  to 

be in agreement with the results of this study that Paeruginosa was most 

common pathogen in burn infections. (Donati et.al.,1113;Pandit et.al.,1113; 

Martin,1113;Tredget et.al.,1112). In Iran, Rastegar-Lari et.al.,(1118) pointed 

out that P.aeruginosa accounted for (.3.13) of burns infections followed by 

S.aureus (10.33). Recently, Savas and colleagues (2005) stated that 

P.aeruginosa was the dominant bacterial types being isolated from burns 

which constitute (26.13) of these infections. 

       On other hand,Wenzal,(111.) stated that S.aureus accounted for (263), 

while P.aeruginosa and E.coli accounted for (213) and (83) of burns infections 

respectively. The variable results regarding  infections rate and the density of 

bacterial isolates from burns infections can be attributed to the hospital policy 

in management of such cases. Moreover, geographic climatic, and hygienic 

factors may also be correlated with the relative variability of results among 

different area (Memmel et.al., 2004).                                        

     P.aeruginosa was reported as the ''classic pathogen '' in burns infections in 

many countries such as Jordan(Al-Akayleh,1111), Libya (Husain et.a.,1181) and 

Turkey (Oncul et.al.,2002), while other studies pointed out that S.aureus being 

the most predominat microorganism in burns infections(Becker et.al.,1111). 

However, it can be concluded that P.aeruginosa is the most common 

pathogen causing burns infection and complications since it is inherently 

resistant to many antibacterial agents and able to acquire resistance for all 

antibacterial agents hence it is referred to as multidrug resistant (Pirnray 
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et.al.,2003),This character enable this organism to distribute every where in 

the environment particularly hospital environment.  

     The MRSA was recently emerged worldwide as the major nosocomial 

pathogen and most important types of S.aureus causing sever and relatively 

most seriously infections particularly in hospitalized patients. S.aureus was 

isolated in a percentage of (203). Among this, MRSA constituted (403) as 

shown in table (3-4). Al-Hadithi and Yousif,(2003) have reported that MRSA 

accounted for (33.33) of all S.aureus isolates recovered from burns, while 

Danchivijitr et.al.,(1115) found in their study that the MRSA frequency was 

(48.33) of burns isolates.  

      The major reservoirs of MRSA are infected patients. The transient flora on 

hands of health care workers was important mode for transmission 

morganisms to the patients. In addition, colonization on environmental 

surfaces also serves as reservoir for MRSA. Airborne infections was also 

possible (Sachdev et.al.,2003). Furthermore, bacteria usually gain access to 

burn patients through cross contamination of burn wound (Gang et.al.,1111). 
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Table (3-4) Distribution of MSSA and MRSA according to the site of infections    

Types of 

infections 

MSSA MRSA Total  Total positive 

sample 

Burn infections  3(60%) 2(40%) 5 25 

Wound 

infections 

4 (66.63) 2(33.33) 6 28 

 Ear infections 4(1003) 0 4 30 

Urinary tract 

infections  

0 0 0 1. 

Total  11 4 15 100 

 

      The observations indicate that burns infections are common and an 

increasing problem in Hilla Teaching Hspital. The presence of high number of 

burn patients in limited burn care facilities and unavailabilities of single 

isolation room definitely increase the risk of infections in those patients 

       The results showed that infection rate with wound infections was (803) 

with a remarkable dominance of P.aeruginosa(21.43), S.aureus (21.43) and 

E.coli (1..83) as shown in table(3-3). The results being reported by Jibran, 

(1186) revealed that P.aeruginosa was the major cause of wound infections in 

which it accounted for (45.63) while S.aureus and E.coli constituted (10.43) 

and (8.23) respectively. Oguntibeju and Rau, (2004) have also reported that 

the infection rate of wounds by P.aeruginosa was (33.33), S.aureus (21..3) 

while by E.coli it was (11..3). Maki, (1182) found that E.coli was the most 
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common organism in wound infections. Consequently, the results varied from 

area to area Bennett and Brachman,(1112) found that S.aureus accounted for 

(15-333) of wound infections whereas E.coli constituted (12-13). 

Mahmood,(2000) found that S.aureus, P.aeruginosa and E.coli constituted 

(50.33), (16.33)and (14.3.3) of wound infections respectively. Kampf and 

Kramer,(2004); Wenzal,(111.) stated that S.aureus was the most common 

bacteria in surgical wound infections. Maki,(1182) has been concluded that 

among the enteric bacilli E.coli was the most common cause of wound 

infections which indicated for contamination with faecal matter. E.coli was 

considered as the major cause of surgical wound infections in which it 

constituted (21.83) in England (Vilar–Comple et.al.,2000) .  

       In the present study MRSA accounted for (33.33) of all S.aureus isolates 

being detected in wounds as shown in table (3-4). Al-Sahlawi, (2002) reported 

that there was significant increase in MRSA infections in wounds 

patients.MRSA was found to  cause (213)  of surgical wound infections in 

Canada (Simor et.al.,2005). Al Hadithi and Yousif,(2003) reported that MRSA 

constituted (11.13) of S.aureus isolates being recovered from wound 

infections. In spite of MRSA strains are opportunistic pathogen but can cause 

sever  wound infections particularly surgical wounds infections caused by 

endogenous strains of S.aureus(Kluytmans et.al., 111.). These types of 

S.aureus are difficult to treat and difficult to eradicate from the infected sites 

because they are highly resistant to various antibiotics.  

       The variation in proportion  of wound infections and variation in 

distribution of bacterial isolates in wound infections between studies may be 

related to the site and type of operation, period of operation, period of stay in 

hospital, bacterial types present on the skin and clothing at the site of wound, 
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presence of invasive medical devices and the types of antibiotics used for 

treatment (Oguntibeju and Rau,2004) . 

        The results obtained from this study showed that P.aruginosa, S.aureus 

and E.coli were isolated from chronic suppurative otitis media in a percentage 

of (203),(13.33) and (6.63) respectively (table3-3). The results agreed with 

recent results by Al-kabi,(2006) since he found that P.aeruginosa  accounted 

for  (21.63), S.aureus (183) and E.coli (8.43) of bacteria that isolated from 

otitis media. These results came to confirm the results of other studies,since 

Khalil,(1180) found that P.aeruginosa accounting for (23.13), S.aureus (13.53) 

and E.coli (6.23)of otitis media infections. Al-khafaji (1113) pointed out that 

P.aeruginosa, S.aureus and E.coli were found to constitute (46.53),(20.83) and 

(2.283) of otitis media respectively. Similar results have been reported by Ul-

Haq et.al.,(2002) who reported that P.aeruginosa accounted for (3..13) and 

S.aureus (31.%) of these infections. The domination of P.aeruginosa as 

infectious pathogen can be ascribed to it's ability to resist  wide range of 

antibiotics and disinfectants and it's ability to produce various types of 

extracellular products such as toxin, alkaline protease and phospholipase 

(Stenfors and Raisanen,1111). 

      

    E.coli was isolated from UTI in a frequency of (35.23) as shown in table (3-3). 

Many studies have been reported that E.coli was the most common infecting 

pathogen in UTI. E.coli was isolated in a percentage of (243)  by Subhi,(2003) 

and (263) by Weinstein et.al.,(2005).   
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No significant difference found between bacteria isolated from burn,wound 

and CSOM but there significant difference between bacteria isolated from UTI 

and others infections at level of significant ( P<0.05) 

۰-Samples collection from hospital environment  

     In the last two decades, evidences have accumulated which indicating that 

the hospital environment can represent an important source of nosocomial 

infections, that the hospital environment including floor, walls, beds, tables, 

bath and air can be the main sources of the nosocomial pathogens. 

Consequently, some samples were selected  from different locations of the 

hospital environment. The results shown in table (3-5) indicated that ENT 

patient clinic was the most site being exposed for contamination, since the 

contamination rate was relatively high (82.33), while contamination rate in 

laboratory was the lowest, since it accounted for (403). The contamination 

rate detected in Kitchen and Disinfectants (In-use) were (603) and (66.63) 

respectively, whereas burns ward, surgical ward and emergency ward revealed 

close contamination rate, that ranged from(.0.4%) to (.53). The 

contamination rate of different sites of hospital eenvironment differed 

significantly at the level of significant (P <0.01) 

    It was found that the contamination rate of operating room was (5..53) as 

shown in table(3-5) and the frequencies of  contamination of beds, floor and 

tables were (....3), (.53) and (503) respectively as shown in table(3-6). 

Mashouf and Vala,(2006) found that contamination rate of operating room 

was (66.13) while Al-Waznee et.al., (2003) found this rate to be (203). The 

density of contaminant microorganisms vary largely depending on the number 

of people present in the operating  room as well as the staff and sub staff of 
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activity and the type of disinfectants and antiseptics being used for 

disinfection.  

     Dawaf,(1113) in her study in Baghdad found that contamination rate in beds 

and floors of operating room were (61.53) and (86.13) respectively.  

Wenzal,(111.) stated that floors were the most heavily contaminated sites in 

the operating room in which sedimentation of airborne bacteria or contact 

with shoes, trolleys wheels and other solid objects contaminate these floors.  



 78 

Table (3-5) Percentage of contamination in hospital environment and  frequency of bacterial types isolated from hospital 

environment in hospital environment 

Location  Total 

sample  

No. of 

Positive 

result  

(%) of total 

contamination  

P.aeruginosa S.aureus  E.coli B.subtilis 

ENT patient 

clinic 

1. 14 82.33 0 3(21.43) 1(..13) 0 

Emergency 

ward  

28 21 .53 2(1.23) 2(1.23) 2(1.23) 0 

Burn ward  25 18 .23 4(22.23) 0 1(5.53) 0 

Surgical ward  2. 11 .0.43 2(10.53) 2(10.53) 1(5.23) 1(5.23) 

Disinfectants(i

n- use) 

1 6 66.63 1(16.63) 0 0 2(33.33) 

Kitchen  15 1 603 0 0 2(223) 0 

Operating 

room  

33 11 5..53 2(10.53) 0 1(5.23) 1(5.23) 
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Laboratory  15 6 403 0 0 0 1(16.63) 

Total  161 112 65.53 11 . 8 5 
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Table (3-6) The frequency of bacterial types detected in operating room:  

Site of isolates 

(No. of samples) 

No .and % of 

contamination 

No. of 

isolates 

Type of 

isolates 

others 

Beds(9)  7 (77.7%) ۱  P.aeruginosa 6 

Floor(4) 3 (75:) ۱  E.coli ٢ 

Tables(6) 3 (51:) ۱    

۱ 

P.aeruginosa 

B.subtilis 

1 

 

 

    In addition, many equipments and instruments used in the operating room 

has been linked to surgical wound infections. Surgical instruments are 

considered sterile when first received in the operating room, but can become 

secondary sources of infection when the air or punctured gloves contaminate 

them(Blakemore et.al.,11.1). Al-Gersha,(1188) showed that strict aseptic 

technique was essential in the operating room to maintain sterility and most 

(183) of technicians were  considered as causing break in a septic technique. 

      P.aeruginosa was detected in a percentage of (10.53) of bacteria 

contaminated operating room, while both  E.coli and B.subtilis accounted for 

(5.23) as shown in table(3-5). Mashouf and Vala,(2006) also isolated 

P.aeruginosa, E.coli and B.subtilis from beds, wall, floor and tables in 

operating room. These microorganisms are usually brought into operating 

room by the wheel of trolleys coming from wards (Wenzal,111.). 

     Samples taken from burns ward indicated for high contamination rate 

reached up to (.23), while the contamination rates of beds, floor and 

bathroom were (503)(503) and (1003) respectively table(3-6). Similar results 

have been reported by Fakhriddeen,(2001) who found that contamination rate 

in burns ward was (.6..3). Table (3-5) showed that P.aeruginosa was detected 
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in a remarkable frequency(22.23) in which it isolated from beds and bathroom. 

The results were in agreement with that results obtained by  Kolmos 

et.al.,(1113) who stated that bath equipments were the main sources of 

nosocomial infection resulted by  P.aeruginosa. 

Table (3-.)The bacterial types and percentage of contamination detected in 

burns ward  

Site of isolates(No. 

of samples)  

No. and % of 

contamination  

No. of 

isolates 

Type of 

isolates 

others 

Beds(8)  4 (503) 1  P.aeruginosa 3 

Floor(6) 3 (503) 1  E.coli 2 

Bathroom (beds 

and 

instruments)(5) 

5 (1003) 3  E.coli 2 

 

       Generally, P.aeruginosa seem to be the common organism causing 

hospital infection. This organism is always described as a highly adaptable 

organism for environmental conditions and has minimal nutritional 

requirements in which it is known to colonize hospital environment, 

particularly moist sites such as sink, soap, antiseptic solution, respiration 

equipment and hydrotherapy and it can be found in tap water and even in 

distilled water(Ehrlich,2003). In addition, P.aeruginosa colonized food 

especially vegetables (regarding hospital kitchen) and represent a source of 

endemic infection with P.aeruginosa for hospital acquired infections(Correa 



 82 

et.al.,1111). E.coli accounted for (5.53) of bacteria contaminated burns ward 

table(3-5).                                     

     The mode of transmission of organism to the burn patients directly and/or 

indirect via either hands of health workers or by contact with inappropriately 

decontaminated equipments. In addition, patient own flora may spread 

through water during washing or other activity to colonize other sites in the 

surrounding environment that greatly increased the risk of infections 

(Goldman and Pier,1113).  

    High frequency of contamination was observed in surgical and emergency 

ward and it accounted for (.0.43) and (.53) respectively as show in table(3-5).  

    The contamination rate being found in this study regarding beds, floor and 

washbasine of surgical ward were (55.53), (1003) and (1003) respectively 

(table3-8). Al-Waznee et.al.,(2003) reported that contamination rate of 

hospital beds was (503). The increased contamination rates of such sites can 

be attributed to the overcrowding in these ward resulting in increase spread of 

organisms from bed to bed and some part of mattresses may contain various 

types of bacteria and moving these mattresses will spread the organisms all 

around the ward. Ayliffe,(1118) mentioned that mattresses were the most 

contaminated area in the hospital ward. In addition, Al–waznee et.al.,(2003) 

found that contamination rate of hospital ward floor was (103) while Al-

Janabi,(2000) stated that contamination rate of ward floor was (62.23) .  
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Table (3-8) The bacterial types and percentage of contamination detected in 

surgical ward  

Site of isolates(No. 

of samples)   

No. and  % of 

contamination 

No. of 

isolates 

Type of isolates others 

Beds(1)  5 (55.5%) 1  E.coli 4 

Floor(6) 6 (1003) 1  E.coli 5 

Wash basine(5)  5 (1003) 2  

1  

P.aeruginosa 

S.aureus 

2 

 

     The contamination frequencies of beds, tables and  sucker   in emergency 

ward were (813),(663) and (503) respectively(table3-1). Over-worked staff, 

more transfer of patients between wards, increased use of invasive devices 

and poor hygienic services all these factors were found to be highly  increase 

the rate of contamination in hospital ward (Ayliffe,1118).  
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Table (3-1) The bacterial types and percentage of contamination detected in 

emergency ward  

Site of isolates 

(No.of samples)   

No. and  % of 

contamination 

No. of 

isolates 

Type of 

isolates 

others 

Beds(11) 1 (813) 2 

1 

1 

P.aeruginosa 

S.aureus 

E.coli 

5 

Tables(3) 1 (66.63) 1  E.coli 0 

Sucker(6) 3 (503) 1  S.aureus 2 

 

    The data shown in table(3-5) indicate that the frequencies of P.aeruginosa 

in surgical ward and emergency ward were (10.53) and (1.2), S.aureus (10.53) 

and (1.23), E.coli (5.23) and (1.23) respectively, while B.subtilis was detected 

in surgical ward only in a percentage of( 5.23). 

 

   In attempt to detect the bacterial contamination in Ear-Nose-Throat (ENT) 

patient clinic several samples were taken from this clinic. The results indicated 

for high contamination rate (82.33) as shown in table (3-5). The high 

contamination rate in ENT clinic may due to the over crowding in this clinic and 

to low level of aeration in which it permits for high density of microorganisms 

in  the space of the clinic.In addition, non sterilization,non use of effective 



 85 

antiseptics and decrease number of instruments lead to the high level of 

contamination . 

 The contamination rate of auroscope, testing instrument and tables in ENT 

clinic were (1003),(1003) and (603) respectively(table3-10) in which the 

frequency of S.aureus was (21.43) and E.coli (..13) as shown in (table 3-5). 

The high contamination rate of auroscope and other instruments may related 

to the repeated use of these objects and the use of inactive disinfectant.  

 

Table (3-10)The bacterial  types and  percentage of contamination detected in 

ENT patients clinic 

Site of isolates 

(No. of samples)   

No. and  % of 

contamination 

No. of 

isolates 

Type of 

isolates 

others 

Auroscope(4) 4 (1003) 1  

1 

S.aureus 

E.coli 

2 

Testing 

instrument(5)  

5 (1003) 1  S.aureus 4 

Tables(5) 3 (6o%) 1  S.aureus 2 

 

     From kitchen environment several bacterial isolates were obtained. E.coli 

was detected in remarkable frequency (22.2%) as shown in table (3-5) in which 

it was isolated from sink of the kitchen. E.coli is the usual habitant as normal 

flora of human and animal intestinal tract (Karmali et.al.,1183). Therefore, the 

presences of this organism strongly indicates for faecal contamination of 
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environment and water supplies(Collee et.al.,1116) .E.coli causes various 

gastrointestinal diseases, UTI and wound infections (Baron et.al.,1114). The 

ability of Gram–negative bacilli to survive in wet environment for long periods 

of time (>250 days ) and quickly proliferate (generation time for E.coli is 30 

min), may explain their common occurrence in the environment (Perryman 

and Flournory,1180). The contamination rate in sink of the kitchen was (1003). 

The overall contamination rate of Kitchen environment was (603). This may 

due to the aviability of organic materials in the kitchen, the moist atmosphere 

and the optimum temperature which lead to such relatively high 

contamination. 

 

 

Table (3-11) The bacterial types and percentage of contamination detected in 

laboratory, kitchen and disinfectants and antiseptics  

Site of isolates (No. of samples)    No.and  % of 

contamination 

No. of 

isolates 

Type of 

isolates 

others 

Laboratory  bench(.) 3 (42.8%) 1  B.subtilis 2 

Kitchen sink(5) 5 (1003) 2  E.coli 3 

Disinfectants and antiseptics 

antiseptics(chloroxylenol and 

chlorohexidine cetramide)  (9)  

6 (66.63) 1  

2 

E.coli 

B.subtilis 

3 

 

     The contamination rate of hospital laboratory was (403) as mentioned 

previously in table (3-5) and the contamination rate of laboratory bench was 
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(42.83).The results agreed with that results observed by  Ogunsola et.al., 

(2000) who indicated for higher contamination rate (483) of laboratory. It is 

not surprising that an increased contamination rate of medical laboratory, 

because working with microorganisms in the laboratory may release 

microorganisms to the environment (Harrington and Shannon,11..). 

   Disinfectants are usually used in medicine to eradicate or to minimize the 

harmful microorganisms, but the medical problem becomes big when these 

disinfectants become contaminated. This was observed in this study since 

relatively high contamination rate (66.63) of disinfectants (in-use) was 

recovered as shown in table(3-5). P.aeruginosa and B.subtilis were the 

common bacterial types can tolerate and resist these disinfectants(table3-10). 

Contamination of disinfectants and antiseptics seemed to be common. The 

contamination rate for these agents was (34.43) in Nigeria hospitals, 433 in 

Japan hospitals and ..13 in Malaysian hospital, Resistance of microorganisms 

toward disinfectants and antisepticss varies widely according to some factors 

including type of microorganism, type and concentration of 

disinfectants(Gajadhar et.al.,2003) 

     Failure of disinfectants to kill bacteria may reflect the poor quality of 

disinfectants or improper preparation and inadequate care of containers 

(Kajanahareutai et.al.,1115) in which refilling and repeated use of same 

containers without cleaning and drying for long period of time strongly  

contribute to this contamination(Keah et.al.,1115).  

    Fakhriddeen,(2001) referred that tap water used to dilute these chemical 

may contain different types of bacteria included Acintobacter, pseudomonas, 

Micrococcus, E.coli and Bacillus. Some of these bacteria particular 

P.aeruginosa  and E.coli  found to be strongly tolerate the chlore in chlorinated 
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water(Al-Azzawy,111.). Disinfectants should be prepared according to 

manufacture directions to achieve potent antimicrobial activity therefore, 

fresh solution must be prepared and used within the validity period (Oie and 

Kamiya,1116).  

     P.aeruginosa spp. have been reported to be the predominant bacterial 

types recovered from contaminated disinfectants and antiseptics since it was 

found to be able to resist chlorohexidine gluconate ,chlorohexidine cetramide, 

chloroxylenol and PVP-I (MacDonnell and Russell,1111). In addition, spores of 

Bacillus spp. were also detected in disinfectants and antiseptics because of 

their  ability to resist such  chemical agents (Russell,1110). 

    P.aeruginosa was detected in a remarkable frequencies in clinical cases and 

hospital environment. This can be attributed to it's high adaptability to 

extreme environmental conditions and hence tolerates and survives in such 

conditions(Pirnray et.al.,2003). Furthermore, this orgaism was described as  

highly resistant to high concentrations of salt ,dyes and many antimicrobial 

agents (Ehrlich,2003). Hamza,(2006) described P.aeruginosa  as the drugs 

resistant organism which can resist antibacterial agents by various 

mechanisms. The contamination rate observed in hospital environment 

through this study may reflect the relaxation in general hygienic measures. 

3-3:Disinfectants and Antiseptics 

      In order to assess the efficiency of antiseptics and disinfectants used to 

sterily the skin and disinfect hospital environment, Some traditional 

disinfectants and antiseptics were tested toward four types of bacteria using 

three techniques (MIC, Disc diffusion and Well diffusion method) for this 

experiment as following :   
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1- Minimum Inhibitory Concentration (MIC) 

    The bacteria used for this experiment were P.aeruginosa, E.coli, MRSA and 

B.subtilis. The tested microorganisms were selected depending on their 

significant recurrence in nosocomial infection and their ability to resist the 

action of disinfectants (Nicoletti et.al., 1113). The MIC values of 

Chlorohexidine gluconate (CHX) toward these bacteria were 128,128 32and 

32µg/ml respectively as show in figure(3-1) while  the MIC values of H2O2 for 

P.aeruginosa, E.coli, MRSA and B.subtilis were 1024, 512, 512 and 128µg/ml 

respectively figure(3-2) whereas the MIC values of sodium hypochlorite for 

these bacteria were 2048,2048,512 and 128 µg/ml respectively Figure(3-3). 

Sodium dichloroisocyanurate revealed the following MIC values 32.68,16384, 

128 and 128µg/ml for P.aeruginosa, E.coli, MRSA and B.subtilis  respectively 

as shown in figure (3-4). 
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Figure (3-1) The MIC values of chlorohexidine gluconate on different bacterial 

isolates  
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Figure (3-2) The MIC values of H2O2 on different bacterial isolates  
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Figure(3-3)The MIC values of sodium hypochlorite on different bacterial 

isolates  
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s of sodium dichloroisocynurate on different bacterial isolates  

     The MIC values for Formaldehyde were 4016,2048,1024 and 256µg/ml for 

P.aeruginosa, E.coli, MRSA and B.subtilis respectively figure(3-5).  
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Figure (3-5) The MIC values of formaldehyde on different bacterial isolates 

      

     In the this study 3 types of chloroxylenol from different origins  were tested. 

The first two types of chloroxylenol termed (S1and S2) from the Iraqi company 

for drugs industries and medical requirements(Samara) have MIC values 

towards 4 types of bacteria as shown in figure (3-6). In addition, the third types 

of chloroxylenol (Sp) from Spartin company origins showed no considerable 

effect against P.aeruginosa and E.coli, while the MIC values for MRSA and 

B.subtilis were 2048 and 1024µg/ml respectively. Chlorohexidine cetramid 
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tested in this study exhibited no any efficiency against all bacterial tested even 

in high concentration reach to 1gm/ml. 
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Figure (3-6) The MIC values of three types of chloroxylenol (S1,S2,Sp) on 

different bacterial isolates . 

     

    The susceptibility test organism towards PVP-I was widely variable, for this, 

test organism were investigated separately towards the appropriate MIC at 

(43, 103 and 183) of PVP-I, hence the MIC for test bacteria are shown in (figure 

3-.,3-8,3-1 and 3-10). 
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B.subtilis exhibited  a remarkable sensitivity while P.aeruginosa was 

strongly resistant against PVP-I since the MIC regarding B.subtilis ranged from 

32-128 μg/ml  versus 32.68 to 1310.2 μg/ml for P.aeruginosa, while for 

MRSA ranged between 64-512 μg/ml, while for E.coli ranged between 2016-

65536 μg/ml.  
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Figure(3-.)The MIC values of different concentrations of PVP-I on B.subtilis 
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Figure(3-8) The MIC values of different concentrations of PVP-I  on MRSA 
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Figure(3-1) The values of MIC of different concentrations of PVP-I  on E.coli  
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Figure(3-10)The MIC values of different concentrations of PVP-I  on 

P.aeruginosa  

 

    Chlorohexidine gluconate (CHX) was the most potent and effective 

disinfectant according to this study followed by chloroxylenol(S1)type while  

chloroxylenol(S2) and (Sp) types exhibithed lower activity H2O2, sodium 

hypochlorite, formaldehyde, sodium dichloroisocyanurate and PVP-I. 

According to the results obtained by Fakhriddeen,(2001). Chlorohexidine 

cetramid was the potent disinfectants against bacteria. He arranged the 

disinfectants according to their potency as chlorohexidine cetramid, CHX, PVP-

I, chloroxylenol, formaldehyde and H2O2. Chlorohexidine cetramid used in this 

study showed no considerable effect against all test bacteria and this could be 

attributed to the ingredients and method of formulation could affect the 

physical and biological properties of biocides and the presence of inactivating 
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material in these disinfectants, storage conditions and long time period of 

storage may also affect the potency of disinfectants. Linton and George,(1166) 

reported that many disinfectants used in the hospital lost it's activity while it's 

still in primary jar in which all the factor mentioned above affected the 

efficiency of those agents. Nicoletti et.al.,(1113) pointed out that MIC values of  

CHX for P.aeruginosa, E.coli and S.aureus were 64-128,4-8 and 4-8µg/ml 

respectively. Mengistu et.al.,(1111) found that all (100%)of   E.coli isolates and 

(11.2%) of P.aeruginosa isolates were inhibited only by high concentration of 

CHX in which the MIC ≥1000µg/ml. S.aureus has been reported to be 

susceptible ≤100 µg/ml for CHX, while Brumfit et.al.,(1185) found that MRSA 

isolates were more resistant than MSSA isolates to CHX, cetramid and 

quaternary ammonium compound, while Wenzal,(111.) reported that MRSA 

and MSSA strain were equally susceptible to CHX. 

     Recurrent exposure of bacteria to CHX may led for adaptation and enhance 

their  resistance to CHX whereas acquired resistance to CHX has been reported 

to occur in S.aureus and among many gram–negative bacteria including 

P.aeruginosa and E.coli (Kampf and Kramer,2004) in which                                                                                                                                                             

plasmids have been detected in MRSA strains which have altered susceptibility 

to a variety of biocides including CHX, cetamide, benzalkonium chloride, 

hypochlorite and betadine. In addition, some plasmids (i.e ,RP1) in E.coli has 

been found to alter composition of the outer membrane and this may 

associated with decreased susceptibility to cetramide, CHX, and phenol 

(Gilbert and McBain,2003). P.aeruginosa has been derscribed to be highly 

resistant to CHX. 

    Recent studies suggested that mutation or over expression of CHX target 

sites resulted in non susceptible microorganisms (Sheldon,2005). S.aureus was 
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reported to harbor antiseptic resistance genes. Such isolates have been 

isolated from clinical samples and three determinants qacA,qacB and qacC 

have been identified which confer resistance to biocide agents (Mayer et.al., 

2001).  

   Fakhriddeen,(2001) pointed out that MIC values of H2O2 for P.aeruginosa, 

E.coli, S.aureus were 1024 ,512 and 512µg/ml respectively while Penna et.al., 

(2001) mentioned that MIC values of (H2O2) for E.coli ranged between 1250-

3.00µg/ml and for S.aureus it ranged 625-138µg/ml. Many aerobic 

microorganisms have developed intrinsic defense system that confer tolerance 

to peroxide stress particularly H2O2 and this includes the production of 

neutralizing enzymes including peroxidase, catalase and glutathione reductase  

to prevent cellular damage (Demple and Harrison, 1114; Storz and 

Altuvia,1114). Moreover, Bacillus spp. tolerance to H2O2 has been described to 

vary during the growth phase and in mutant strains (MacDonnell and 

Russell,1111). 

     Penna et.al., (2001) found that there were similar MIC values of chlorine 

compound (both sodium hypochlorite and sodium dichloroisocyanurate ) for 

E.coli and S.aureus which ranged between (1101-141.)µg/ml, while the Penna 

et.al.,(2002) found that MIC values of sodium hypochlorite for P.aeruginosa 

was 2500µg/ml.  

      Dawaf,(1113) demonstrated that MIC values of chloroxylenol for 

P.aeruginosa, E.coli and S.aureus  were 1024 ,1024 and 128µg/ml 

respectively. Davies et.al.,(1180) referred that chloroxylenol has good activity 

against Gram–positive than Gram–negative bacteria and was less active 

against P.aeruginosa.  



 99 

    The MIC values of formaldehyde for P.aeruginosa, E.coli and S.aureus were 

1024,512 and 512µg/ml respectively as it has been  reported by Fakhriddeen 

in (2001) while lower relatively MIC for formaldehyde(156 µg/ ml) against both 

E.coli and S.aureus have been found by(Penna and coworkers in (2001). 

Pseudomonas spp. and E.coli being resistant for formaldehyde have been 

isolated and identified. The resistance of these organisms against 

formaldehyde is conferred by a plasmid–mediated formaldehyde 

dehydrogenase enzyme (Wenzal and Zaidi,2000). In addition, alterations in the 

cell surface (outer membrane proteins) and presence of at least one additional 

high molecular mass protein in the formaldehyde tolerant strains lead to these 

resistance (Zachi et.al.,1116) . 

    Fakhriddeen,(2001) stated that MIC values of pvp-I (103) for P.aeruginosa, 

E.coli and S.aureus were 512,128 and 32µg/ml respectively while Penna et.al., 

(2001) have reported that MIC values of pvp-I (103) for E.coli was 1560µg/ml. 

The result of study done by Yz et.al.,(2004) showed that MRSA isolates were 

more resistant to iodophore than MSSA and there was obvious difference in 

MIC values between MRSA and MSSA in which there was a remarkable 

increase (5,000 fold) in MRSA tolerance to PVP-I compared with MSSA(Al-

Masaudi et.al.,1111) .  

 

      This study observed that P.aeruginosa and E.coli exhibited high MIC values 

against pvp-I. These bacteria were isolated from burns and wounds inspite of 

disinfecting those patients by PVP-I. This may indicate that PVP-I was inactive 

perhaps because of an improper preparation. The problem of inactive 

disinfectant or improper (sublethal) concentration of disinfectants lead to the 

emergence of mutants which develop resistance against such disinfectants. 
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Moreover, the increasing and mis use of disinfectants strongly contribute for 

emergence and /or selection of resistant population of pathogenic 

microorganism in the hospital environment (Guimaraes et.al.,2000) .  

     In addition, in gram–negative bacteria, the outer membrane acts as a 

selective permeability barrier in limiting or preventing the entry of many 

unnecessary or harmful  chemical compounds into the bacterial cell(Russell 

et.al.,1118). The changes in permeability system may lead to acquire 

resistance to biocidal compounds(Sheldon ,2005).  

 

      Luzzaro et.al.,(2001) in his study found that P.aeruginosa have high MIC 

values against pvp-I reached upto 11000 µg/ml. The outer membrane of 

P.aeruginosa is responsible for the high resistance in comparison  with other 

organisms. This phenomenon is ascribed to some differences in 

Lipopolysaccharides (Lps) composition and in the cation content of the outer 

membrane, which aids in producing strong Lps-Lps links that selecting permit 

general diffusion through them (Pallent et.al.,1183). Furthermore, 

P.aeruginosa possesses active efflux pump system acts as wide transporters 

for a whole rang of biocides and antibiotics, that coupled with the narrow 

porin channels in the outer membrane of this organism, restrict diffusion of 

many antimicrobial agents into the cell (Schweizer,1118).. 

 

     Generally, Gram–positive bacteria observed in this study to be more 

susceptible to antimicrobial agents. This can be attributed to the contents of 

the cell wall, since it is composed of peptidoglycan and teichonic acid and 

neither of these appears to act as effective barrier to the entry of antiseptics 



 111 

and disinfectants, therefore high molecular weight substances can readily pass 

in to the S.aureus and vegetative cell of Bacillus spp.(Russell and 

Chopra,1116). 

 

۰-Disc  Diffusion method 

 

     To perform this experiment, discs for chloroxylenol(S1),hydrogen 

peroxide(H2O2), sodium hypochlorite, sodium dichloroisocyanurate and 

formaldehyde of different concentrations were prepared according to method 

recommended by Wage and Hedin, (1185) and tested towards   P.aeruginosa, 

E.coli  and MRSA.  

      

     MRSA isolates exhibited considerable resistance to H2O2 at concentration 

below 1000 µg/disc but it was sensitive at higher concentrations as shown in 

figure (3-11). E.coli was resistant to the concentration of H2O21000(µg/disc) 

but it was sensitive at concentrations 3000, 5000 and 8000 µg/disc with 

inhibition zone 6, . and 11 mm, while P.aeruginosa exhibited resistance to 

most concentrations but it was sensitive to H2O2 only at concentrations 

3000,5000 and 8000 µg/disc with inhibition zone .,11 and 15 mm(figure3-11). 

Fakhriddeen, (2001) found in his study that S.aureus, E.coli and P.aeruginosa 

were resistant to lower concentrations 600 µg/disc of H2O2 than concentration 

being used in this study. 
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    Figure(3-12) shows that MRSA exhibited relative sensitivity to chloroxylenol 

(S1) at concentrations of 100,200,300,400 and 500 µg/ml with inhibition zone 

of 8,14,18,21 and 25 mm but it was  not affected by concentrations below 100  

µg/disc while E.coli and P.aeruginosa revealed full resistance to all 

concentration of chloroxylenol (50-500 µg/disc). Fakhriddeen,(2001) showed 

that S.aureus and E.coli were resistant to chloroxylenol in 10-100µg/disc ,but 

they were sensitive to this disinfectants at increased concentrations whereas  

P.aeruginosa was full resistant to all concentrations of chloroxylenol up to 

500µg/disk . 

 

     The results of this study showed that MRSA was resistant to all 

concentration of sodium hypochlorite below 3000µg/disc while it was  

sensitive to the concentrations of 3000,5000 and 8000 µg/disc with inhibition 

zone 4,. and 11 mm respectively as shown in figure(3-13), while E.coli and 

P.aeruginosa were resistant to all sodium hypochlorite concentrations. MRSA 

was inhibited only at concentration ≥1000 µg/disc (figure 3-14) of 

formaldehyde, while E.coli and P.aeruginosa were resistant to all 

concentrations of formaldehyde (50- 8000µg/disc).All bacterial isolates 

showed full resistance to sodium dichloroisocyanurate at concentrations (50-

8000 µg/disc) . 
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Figure (3-11) Inhibition zones of discs containing different concentrations of 

H2O2 on bactertia  
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Figure (3-12) Inhibition zones of discs containing different concentrations of 

Chloroxylenol on bactertia 
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Figure (3-13) Inhibition zones of discs containing different concentrations of 

sodium hypochlorite on bactertia  
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Figure (3-14) Inhibition zones of discs containing different concentrations of 

Formaldehyde on bactertia  

 

 

3- Well Diffusion method  

     According to the results shown in figure (3-13) MRSA isolates were sensitive 

to H2O2 at concentrations from .8  to 5000 µg/ml and B.subtilis affected at 

concentration above .8µg/ml while E.coli show resistance to the 

concentration below 2500 µg/ml while P.aeruginosa were affected at 

concentration up to 2500µg/ml. MRSA was sensitive to chloroxylenol (S2) at 

concentration 624µg/ml with inhibition zone 6 mm and inhibition zone 

increased with increased concentrations reaching up to 16mm at 5000 µg/ml. 

B.subtilis was sensitive to the same disinfectant at concentration ≥ 624 µg/ml 
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whereas E.coli was sensitive to chloroxylenol only at high concentrations 

1250,2500 and 5000 µg/ml and P.aeruginosa effected only at concentrations 

up to 1250 µg/ml (figure3-14).            

     

      Resistance of E.coli to sodium hypochlorite was observed at concentration  

below 2500µg/ml but it was sensitive at higher concentration as shown in 

figure(3-15). MRSA and B.subtilis revealed relative sensitivity compared with 

E.coli while  P.aeruginosa exhibited full resistance to all concentrations of this 

disinfectant. 

 The results shown in figure(3-16) indicate show that P.aeruginosa and E.coli 

were inhibited by 1250µg/ml concentration of formaldehyde while B.subtilis 

and MRSA were sensitive to formaldehyde at lower concentrations, since they 

inhibited at concentration of 312 and 624µg/ml respectively.  

 

     The results regarding PVP-I  exhibited that MRSA was sensitive to pvp-I (4%) 

at concentration 1250 and 2500µg/ml with inhibition zone 5 and . mm while 

B.subtilis was sensitive to the concentrations 624, 1250 and 2500µg/ml. Both 

E.coli and p.aeruginosa was exhibited full resistance to the all concentration of 

pvp-I (43,103 and183) figure (3-1.) .    

        

       In our study we noticed that MRSA and B.subtilis sensitive to pvp-I (103) at 

concentrations 312µg/ml and it was also sensitive to other highest 

concentrations (figure 3-18)... 
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    Figure(3-11) showed that MRSA was sensitive to pvp-I (18%) at 

concentrations 312µg/ml with inhibition zone 5mm and it also sensitive to 

other concentration while B.subtilis was effected at concentration below.  
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Figure(3-15) Inhibition zones of different concentrations of H2O2 on test 

bacterial isolates. 
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Figure (3-16) Inhibition zones of different concentrations of chloroxylenol (S2) 

on bacteria                                                                                   

 

0

5

10

15

20

25

78 156 312 524 12500 2500 5000

Con. of sodium hypochlorite (µg/ml)

In
h

ib
it

io
n

 z
o

n
e

 (
m

m
)

MRSA

B.subtilis

E.coli

 



 119 

 

Figure (3-1.) Inhbition zone of different concentrations of sodium hypochlorite 

on bacteria                                            
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Figure (3-18) Inhibition zones of different concentrations of formaldehyde on 

bacteria  
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Figure (3-11) Inhibition zone of different concentrations of PVP-I (43) on 

bacteria  
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Figure (3-20) Inhibition zone of different concentrations of PVP-I (103) on 

bacteria  
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    Figure (3-21) Inhibition zones of different concentrations of PVP-I (18%) on 

bacteria  

3-2:The sensitivity of bacteria to the antibiotics: 

 

    The sensitivity of S.aureus (MSSA and MRSA),P.aeruginosa and E.coli 

isolated from different clinical cases  to antibiotics was detected by Bauer- 

Kirby method. These Bacteria exhibited  remarkable resistance to most 

antimicrobial agents in which they exhibited full resistance to β-lactam 

compounds and this may be due to the widespread use of these compound  

lead to emergence of resistance. 
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      In this study S.aureus revealed resistance against most antibiotics in which 

both  MSSA and MRSA were fully resistant 1003 to penicillin, ampicillin and 

amoxicillin. This results was in agreement with results being reported by Fang 

and Hedin,(2003) who stated that Staphylococci were found to be resistant to 

methicillin or oxacillin should be generally resistant to all β-lactam antibiotics. 

The primary mechanism for resistance to β-lactam is the enzymatic hydrolysis 

of the β-lactam ring by β-lactamases. Failure of antibiotic to penetrate to 

pencillin binding proteins (PBP) target site and low affinity binding of antibiotic 

to PBP also confer resistance to these antibiotics(Ang et.al.,2004). 

 

       Figure (3-20) shows that MRSA was more resistant than MSSA to the 

antibiotic in which the resistance of MRSA for gentamicin, cefotaxime and  

trimethoprime–sulfamethaxazole was 803 for each versus with 66.63, 66.63 

and .5% of MSSA resistance to these antibiotics respectively. MRSA showed 

relatively low resistance to the ciprofloxacin 403 and amikacin 203  while  

MSSA revealed sensitivity to these antibiotics and only 253 and 8.33 of them 

were resistant to ciprofloxacin and amikacin . 
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Figure (3-22) The resistant rate (%)of MRSA and MSSA isolates to the 

antibiotics  

      

     In 2003,(Hanumanthappa et.,al) found that the resistance of MRSA and 

MSSA to amoxicillin was 1003 and 64 %, gentamicin 82.43 and  2.83, 

cefotaxime ..3 and 0 and ciprofloxacin 66.13 and 1.13 respectively while 

Shehanel–Din et.,al.,(2003) mentioned that the resistance of MRSA and MSSA 

to penicillin, gentamicin, trimethprime–sulfamethaxazole and ciprofloxacin 

was 1003 and 253, 583 and 503, 253 and 253 and 33.33 and 253respectively. 

The results observed in this study were in accordance with that results found 

by Al-Hadithi and Yousif,(2003) who pointed out that all MRSA isolates were 

resistance to ampicillin and cefotaxime. Melter et. al.,(1111) stated that all 

MRSA isolated were fully resistant to ampicillin, while 103 of them were 



 114 

resistant to trimethoprime–sulfamethaxazol. In 2000,Alborzi and his 

colleagues  stated that 113 of  MRSA were resistant to penicillin while 

amikacine was found to be effective against MRSA as well as he mentioned 

that ciprofloxacin has  antistaphylococcal activity with resistance rate 403 to 

MRSA . 

    Resistance to methicillin in S.aureus conferred by the possession of a 

chromosomal copy of modified Penicillin binding proteins (PBP) and this 

proteins has low affinity for most β-lactam antibiotics and mediated cross-

resistance to other antibiotics(Hawkey,2001).  

    P.aeruginosa exhibited high resistance to most antibiotics including 

ampicillin1003, amoxicillin1003, gentamicin85..3  and trimethoprime –

sulfamethaxazol 103,cefotaxime 10% and cephalexine 853 whereas has lower 

resistance toward amikacin 283 and ciprofloxacine 38%(Figure 3-21). These 

results were in accordance with that results being reported by Karlowsky 

et.al.,(2003) who pointed out that most  P.aeruginosa isolates were resistant 

to ampicillin, amoxicillin and trimethoprime-sulfamethaxazo. 
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Figure (3-23) The resistant rate (%)of P.aeruginosa isolates to the antibiotics  

 

       

 

    In 2005, (Bisiklis et.al) showed that the resistance of P.aeruginosa to 

ampicillin was 1003, cefotaxime 103 and gentamicin .83. The resistance of 

bacteria to β-lactam and cephalosporin mediated mainly by β-lactamases 

enzymes as well as loss of PBP by mutation confer resistance to these 

antibiotics(Livermore,2002). Brooks et.al.,(2001) and Eggman et.al.,(111.) 

noted that the strains of  pseudomonas isolated from hospitals environment 

had multiple antibiotic exposure and are almost always resistant to oral 

cephalosporins.                                                                                              
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      Hsu et.al,(2005) referred that resistance of P.aeruginosa was  503 to 

ciprofloxacin, 583 to gentamicin and 233 to amikacin. Gencer et.al.,(2002) 

mentioned that .53 and .33 of P.aeruginosa isolates were susceptible to 

ciprofloxacine and amikacin respectively. 

 

   Antibiotics resistance phenomenon is widely common among clinical isolates of  

P.aeruginosa and  it possibly due to the intrinsic or acquired resistance in which 

these bacteria are highly inherently resistant and this arises from combination 

of unusually restricted outer membrane permeability and chromosomally 

encoded β-lactamases (Hankock and Speert, 2000)  

    

    Regarding E.coli, it exhibited full (1003) resistance to both ampicillin and 

amoxicillin while 63.%of E.coli were resistant to gentamicin, 52.63 to 

cefotaxime, .8.13 to trimethoprime–sulfamethaxazol and 81.4% to 

cephalexine while it showed lower resistance toward ciprofloxacine 36.83 and 

amikacin 10.5% (Figure 3-22). Alora and Manaloto, (1183) found that 

resistance of E.coli to ampicillin was 183, gentamicin 413 and amikacin 253. 
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Figure (3-24) The resistant rate (%)of E.coli isolates to the antibiotics  

 

     In 1188, (Marre and schulz) observed that there is upward trend in the 

resistance of E.coli to amoxicillin/ampicillin. Nyquist and Reo, (2002) pointed 

out that 483 and 13 of E.coli strains were resistant to amoxicillin and 

cephalexin respectively. Jacoby and Medeiros,(1111) stated that most 

members of Enterobacteriaceae including E.coli produce β-lactamases that 

hydrolysis cefotaxime as well as new cephalosporines compounds. The outer 

membrane found in E.coli and other gram–negative bacteria was important 

barrier of drug penetration and accumulation in these bacteria and responsible 

of high resistance in these bacteria (Mandell et.al.,1115).  

     Oplustil et.al.,(2001)found that 4.3 and 1.23 of of E.coli stains were 

resistant to trimethoprime–sulfamethaxazol and amikacin respectively while 
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(Karbasizaed et.al.,2003) reffered that resistance of E.coli to trimethoprime –

sulfamethaxazol was .3.33.The developing resistance of bacteria to the 

trimethoprime–sulfamethaxazol caused by changes in cell permeability and 

overproduction or alteration of dihydrofolate reductase  enzyme making such 

bacteria less affected by this drug (Houvinen,1183)and the increase in 

trimethoprime–sulfamethaxazol resistance, particularly among enteric group, 

is especially marked in developing countries with up to 203 of nosocomial 

clinical isolates being resistant to trimethoprime–sulfamethaxazol (Reves 

et.al.,1110). In, 1116 (Shehabi and Baadran) menoited that E.coli sensitivity to 

gentamicin and cefotaxime  was 333 and 333 respectively. Sabtcheva 

et.al.,(2003) stated that resistance to aminoglycosides is mainly mediated by 

enzymatic modification and inactivation of the antibiotic,reduced permeability 

and accumulation of the drug also responsible for this resistance. 

    Lesseva and Hadjiisk,(1118) found that 44.43 and 1003 of E.coli isolates 

were sensitive to ciprofloxacine and amikacin respectively. The resistance rate 

to ciprofloxacine was increased this may be due to abuse of antibiotics leading 

to transferring the resistance through genetic factors such as plasmids and 

transposons or due to changing in cell wall permeability (Mims et.al.,2004). 

    The study may conclude that  there are some relation between resistance of 

P.aeruginosa to disinfectants and antibiotics. This phenomenon was previously 

reported by Lambert and colleagues(2001) who stated that there is relation 

between antibiotics and biocides resistance. Russell et.al.,(1118) also observed 

these relation between chlorohexidine, QAC and at least five antibiotics for gram–

negative organisms isolated from UTI and proposed that the wide spread use of 

CHX was the reason for selecting antibiotics resistant strains. However, other 

studies stated that this relation is abdout since Wenzal,(111.) stated that the 
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common NIs pathogens represented by P.aeruginosa, K.Pneumonia, E.coli, 

S.aureus S.epidermidis and Enterococc spp. can be equally susceptible to 

disinfectants as antibiotic susceptible strains.  

Conclusions 

 

7-P.aeruginosa, S.aureus and E.coli  distribute around the hospital 

environment causing what is called nosocomial   infections.                         

 ۰-Among Staphylococci, Methicillin Resistant S.aureus (MRSA) was also 

resident causing infections to the hospitalized patients. Burns and wounds are 

more susceptible for infection by this organism.                                        

3-Hospital environment was highly contaminated with different bacterial 

species, hospital wards and ear-nose-throat (ENT) out patients clinic are  more 

Susceptible  for bacterial distribution.                                                     

2-Chlorohexidine gluconate was the most effective biocidal agent against   

tested bacteria.                                                                                                             

5-Chlorohexidine cetramid seems to act weakly and deficiently on bacteria, 

since, no effect for this compound or observed was show no efficiency against 

all bacterial isolates in the present study.                                               

6-Disinfectants  and  Antiseptics  potency  is  quitely  dependent  upon  

origins(company), storage condition and concentration                                    

٧-Bacterial isolates  especially P .aeruginosa  and  E.coli  showed  high 

resistanceto disinfectants and antiseptics used in the hospital and this led to 

wound and hospital contamination.                                                                
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8-Amikacin and ciprofloxacine seem to be the most effective antibiotics 

against P.aeruginosa,S.aureus(MSSA and MRSA) and E.coli                       

9- The MIC method seems to be more reliable and more acceptable compared 

with others method. 

 

 

Recommendations 

 

7-Application of strict an extreme rules for visiting the patients by their 

relative.                                                                                                          

۰-Limitation the tour of staff,substaff and patients attendants inside hospital. 

3-Separation  of the  hospital  units (kitchen,  out patients clinic,  sterilization 

room, washing  room  ect., away from each other.                                             

2-Improving hygiene measure including hand washing of medical staff, 

appropriate sterilization for all equipment and infection control practices.      5-

Foundation a committee in hospital responsible for reporting nosocomial 

infections,resistant patterns of the hospital flora and continuing education of 

medical staff.                                                                                                 

6-Application of molecular typing to understanding of the mechanism of 

aFurther studies should be achieved to detect the source of resistant of 

antimicrobials in hospital.                                                                               



 121 

٧-Use chlorohexidine gluconate (Hibitine)for routine disinfection and 

antisepsis in the hospital.                                                                                   

8-Use amikacine for treatment infections caused by P.aeruginosa.S.aureus 

and E.coli.               

9-From the results of this work, it may recommend that further studies be 

conducted on nosocomial infections taking large samples and study both 

aerobic and anaerobic bacteria associated with these infections as well as 

testing the bacterial isolates against disinfectants and antiseptics with others 

method such as phenol coefficient.                                                                   
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