Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, 2%, 7(5):356-362

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

The microbiological quality of water in Ibn Sina Hospital of Rabat (Morocco)

Maamar Yagoubi?, Mohammed El Morhit*, Kenza Dahanf and Mimoun Zouhdi®

dUniversity Mohammed-V, Laboratory of Microbiologesearch Team Health, Water and Environment, Faailt
Medicine and Pharmacy, Rabat, Morocco
®_aboratory of Microbiology, Serology and Hygienackilty of Medicine and Pharmacy, University Mohardsie
Rabat, Morocco

ABSTRACT

Water is an essential element for the functionih@ealth facilities, but it can be a source of ses infections in
case of contamination, especially for the most endhle patients. The main health risks associatid the use of
water in health facilities must be identified andkiated to determine how to implement and corhese risks.

This is a prospective and transversal study ovepesiod of three months (March, April, May, 2013) time
bacteriology laboratory of the IBN SINA HospitalRabat, which aims for bacteriological analysisfadr types of
water collected in the services in our study. Ofa@8er samples analyzed, 40 were non-compliartigeit0.81%),
including 22/38 (57.89%) drinking water, 14/38 @&%) water for standard care, 2/13 (15.38%) water
bacteriologically mastered, 3/9 (33.3%) water fantodialysis. In case of abnormal results, effectiveective
action must be implemented to improve water qualiiy protect the most fragile patients.
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INTRODUCTION

With the pollution of water caused by human adteéit serious health problems and other economits cekated to
water treatment, remediation and locating a newewsitipply, become evident [1]. Drinking water comization
with different chemicals and heavy metals, releaseth different anthropogenic sources has becongtohal
concern [2; 3; 4].

The main source of microbiological contaminatiomigroorganisms from human or animal excreta, whézdthes
humans through contaminated water from wastewtedfills, or wastewater treatment stations, caysarious
health problems [5].

The hospitals discharge a high volume of wastewatéth variable physicochemical composition, incéhgl
chemicals, pharmaceutical toxic substances, rati@aelements and pathogenic microorganisms [6M@reover,
the volume of wastewater from these hospital foionat varies from 400 to 1200 liters/bed/day [8; Bjus, water
consumption by American hospitals is of the orde368 I/bed/day [10] while in the French univerdityspitals this
volume is estimated to 750 I/bed/day [11]. Meanlevini developed countries the consumption seenie taround
500 I/bed/day [12]. However, the minimum domestatev consumption is about 100 l/capita/day [13].

This high volume which contains a many variablessaices could generate ecological imbalances inetteving
environment [14; 15]. The complexity of the effltequality is mainly due to the use of chemicals and
pharmaceuticals substances [16]. Several studies $teown that microorganisms may be unable to degtiaese
drugs [17; 18; 19) that can be detected in watepsss, sediment and sludge in rivers and ocean2[R®2; 23].
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In Morocco, a major wastewater volume is rejectgdhe rural and urban areas. Thus, in the citieshibspitals
contribute to increase this volume of water disghdr The aim of this study is the focus on the drambgical
characterization of liquid discharged by Ibn Sinaspital in Rabat city of Morocco.

EXPERIMENTAL SECTION

2.1. Localization of the sampling point
Mohammed V hospital is the largest hospital ofRabat-Sale-Zemmour-Zaer region (Fig.1). It is amibreglargest
health structures in Morocco.

24 sampling point selected was located on a maamdeceiving 3/4 of the aqueous waste of the halsgn
particular, it received the effluents of the foliogy departments: Emergency Block, Block centralrafige CCVA,
Surgery B, Surgery C, Plastic Surgery, Dermatoldggdoscopy, Dialysis, Laboratory of Anatomy-Patlgylo
Laboratory of Hematology, Bacteriology Laboratokgboratory of Biochemistry, Laboratory of Parasit), the
emergency UPM, the emergency UPC, Medicine A, Madi&, Medicine C, Nephrology, Intensive Care Calntr
Surgical Intensive Care, Sterilization emergenntenventional unit, Urology A.

Fig.1: Location of the Mohamed V hospital (Avicennfiof Rabat [source: 24]

2.2. Microbiological sampling and analysis methods
Microbiological parameters were collected duringréa April and May, 2013 in sterile bottles and ietrately
transported in a cooler a temperature less tharta@tke laboratory of the ISH (Avicenna, Morocco).

Microbiological tests included Flora total aerobiesophilic (TAMF), Total coliform (TC), Fecal cadifm (FC),
fecal streptococci (FS), Revivifiable aerobic fl{RRAF) andPseudomonas AeruginogRA). All microbiological
analyses were carried out in accordance with tbequiures described by the American Public Healtspgistion
[25].

The identification and research of pathogens weréopmed according to the conventional method blaison on
selective medium and biochemical environments ifleations [26; 27]. This identification was confied by the
API tests and BD-phoenix in microbiology departmianiSH.

2.3. Statistical Analysis

The statistical treatment of analytical data wadgosmed according to the Student test using SP3@vae. This
test was applied to the annual averages of thergdess measured every month in the water samples the 1bn
Sina Hospital.
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RESULTS
3.1. Drinking water during 2013-2014
Out of 38 water samples from drinking water anady@eISH for TAMF, TC, FC and FS, 4.51%, 3.11%, @#d
0.22% of the samples exceeded the WHO limits foMFATC, FC and FS, respectively, as shown in Table

Table 1. Microbiological quality of drinking water samples in ISH during 2013-2014

Parameters Units Concentrations A B C
TAMF CFU/100 ml 14.22 10 38 32 84.21%
TC CFU/100 ml 35.67 Y0 38 21 55.26%
FC CFU/100 mi 0 38 0 0%
FS CFU/100 mi 0.26 38 3 7.89%

A: total number of sampling poinB: number of sampling points non-complia@t;rate at not conformity

Total aerobic bacterial counts in water samplegednfrom 0 to 14.22 f0CFU/100ml. Indeed, lower mean CF
concentrations (0 CFU/100ml) were detected in dnigkvater. But higher mean TAMF concentrations 22410
CFU/ml) were obtained in drinking water of the I§Fable 1).

Concerning all samples, Non-compliant NC (Drinkimater) = total number of non-compliant samplesitotanber
of the samples=0.578 (57.89%).

3.2. Drinking water in 2015-2016
According to the analyses that have been doneedetiel of the same sampling points were non-raptiee. On
the other hand, a total absence of germs (TAMF,ACand FS) of drinking water does not found (T&})le

Table 2. Microbiological quality of drinking water samples in ISH during 2015-2016

Parameters Units Concentrations A B C
TAMF CFU/100 ml 0 38 32 84.21%
TC CFU/100 ml 0 38 21 55.26%
FC CFU/100 ml 0 38 0 0%
FS CFU/100 ml 0 38 3 7.89%

The presence of germs in the first sampling coufalan by an analytical error during the handlirfglee samples
or a leak that has been repaired.

3.3. Water for care standards

Out of 38 water samples from water for care stad&laanalysed in ISH for Revivifiable aerobic florRAF),
Pseudomonas aerugino$BA) and TC, 4.51%, 3.11%, 0% and 0.22% of theptasnexceeded the WHO limits for
TAMF, TC, FC and FS, respectively, as shown in &bl

Table 3. Microbiological quality of water for care standards samples in ISH during 2013-2014

Parameters Units Concentrations A B C
RAF CFU/100 ml 5.15 38 22 57.89%
PA CFU/100 ml 3.55 38 8 21.05%
TC CFU/100 ml 0 38 10 26.31%

A: total number of sampling poinB: number of sampling points non-complia@t;rate at not conformity

Total aerobic bacterial counts in water samplegednfrom 0 to 5.15 CFU/100ml. Indeed, lower mean CF
concentrations (0 CFU/100ml) were detected in dnigkwater. But higher mean TAMF concentrations %5.1
CFU/ml) were obtained in drinking water of the I§Fable 1).

For all samples, Non-compliant NC (water for caemndards) = total number of non-compliant sampiést
number of the samples= 0.368 (36.84%).

3.4. Water microbiologically controlled

Out of 13 water samples from water microbiologigaibntrolled analyzed in ISH for Revivifiable aeiofora
(RAF) andPseudomonas aeruginogBA), 4.51%, 3.11%, 0% and 0.22% of the sampleseded the WHO limits
for TAMF, TC, FC and FS, respectively, as showi able 4.
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Table 4. Microbiological quality of water for water microbiologically controlled in ISH during 2013-2014

Parameters Units Concentrations A B C
RAF CFU/100 ml 778.23 13 8 61.53%
PA CFU/100 ml 3.84 13 2 15.38%

A: total number of sampling poinB: number of sampling points non-complia@t;rate at not conformity

Total aerobic bacterial counts in water microbidtadly controlled ranged from 4.16 to 778.23 CFW. Indeed,
lower mean PA concentrations (3.84 CFU/100ml) waetected in water microbiologically controlled. Bhigher
mean RAF concentrations (838.08 CFU/mI) were olethim water microbiologically controlled of the ISHable
1).

For all samples, Non-compliant NC (water microbgally controlled) = total number of non-compliant
samples/total number of the samples= 0.153 (15.38%)

3.5. Water for hemodialysis

Out of 9 water samples from water for hemodialgsilected at the station of the treatment (1) apatly and in
the hemodialysis station (II) in ISH for Revivifigbaerobic flora (RAF), 4.51%, 3.11%, 0% and 0.2afthe
samples exceeded the WHO limits for TAMF, TC, F@ &%, respectively, as shown in Table 5.

Table 5. Microbiological quality of water for care standards samples in ISH during 2013-2014

Parameters Units Concentrations A B C
RAE | CFU/100 ml 22.20 10 9 5 5555%
Il CFU/100 ml 5.5 9 3 33.33%

A: total number of sampling poinB: number of sampling points non-complia@t;rate at not conformity

The highest concentration levels of the RAF analyaere found in the water for hemodialysis colldct the
station of the treatment, due to fact that thisiaawas polluted by toxic waste water. But the éstvconcentration
levels of the RAF analyzed were found the hemodialgtation.

The Non-compliant NC (water for hemodialysis) =atohumber of non-compliant samples/total numberthef
samples= 0.333 (33.33%).

DISCUSSION

98 water samples from different stations testetSid for different bacterial as soon as TAMF, TC,, KS, RAF
and PA. WhileRAF levels (22.201DUFC/100ml) were relatively high in water for henlgsis as compared to the
concentration found in the water microbiologicatigntrolled (838.08 UFC/100ml) and water for car@ndards
(3.15 UFC/100ml).

It appears from the results that the contaminatibtihe waters samples in the ISH by different béateas soon as
TAMF, TC, FC, FS, RAF and PA vary from one statioranother and one water samples to another.

4.1. Drinking water
Microbial contamination of drinking water has lobgen recognized as a source of acute gastroirdkdtimess
[28].

TC are among the parameters considered to be todicaf water quality; given that some species Gf dre of
environmental confirmed origin, the health risk assed with the occasional presence of these migestsms in
the water is assessed, case by case, by the kealth lauthority [29].

Works done by Sacchettét al.[29] had shown TC levels (0.24 Log10 CFU/100 miitr to those in our study
(0.26 CFU/100 ml). TC counts in drinking water sdspn our study ranged from 0 CFU/100 ml. But F&wot
detected in the samples examined. Lower valuesCo{GFCFU/100 ml) were recorded in our study in 2Q036
when compared with previous studies. In Easternsiligisusetts hospital, mean concentrations of FG @FJ/100
ml) of Drinking water were higher [28].

4.2. Water for care standards

PA was found to have the highest concentratiorlldha monitored bacterial in ISH. PA concentraabtained in
water for care standards similar to those of theewmicrobiologically controlled were found in teame site. But

in the water samples in our study, the PA contemeasured in Water for care standards and
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Water microbiologically controlled were considesahigher than those previously reported in micreféd water
dispensers in Italy [29]. Indeed, the mean conegintns of PA in Municipal tap water, Still unchilevater, Still
chilled water and Carbonated chilled was 0.30,,21043 and 0.62 Log10 CFU/250 ml; respectively).

The greater frequency and higher concentrationB/fdetected in the dispensed water as opposedetinfiut
water, confirm the microorganism’s ability to colpaithe circuits of MWDs [29].

It is well known that PA naturally present in theavegonment may be the source of disease in vulherab
subpopulations (the elderly or the very young, impazompromised patients) [30; 31].

4.3. Water microbiologically controlled

PA is one of many micro-organisms that can actraspportunistic pathogen and colonize and infe¢henable
patients. Hospital water is a recognized sol®caeruginosaSeveral outbreaks, including the incidents inirajv
babies in Northern Ireland in 2011/12, have begitbated to contaminated water systef3®; 33].

4.4. Water for hemodialysis

One source of pollution is the wastewater from heiadgsis. The process of waste water treatmeméfficient in

inhibition and removal of pathogenic bacteria ragis to antibiotics in this wastewater [34]. Thatwhy it was
founded the Revivifiable aerobic flora (RAF) in wabf the hemodialysis collected at the statiothef treatment
and in water of the hemodialysis station in ISHrdkec bacteria for example yeast and mold are depabform

colonies in culture medium nutrient agar. It iso@d indicator of the overall hygienic quality okthetwork.

It should be noted that the mean content microliold in drinking water did not exceeded the staddaf the
SML. But, the mean concentrations PA and RAF inewétr care standards, water microbiologically colted and
Water for hemodialysis exceeded the Allowable ayenzalues (Table 6).

Table 6. Criteria and limits of bacteriological qudity of water in all study samples

Microbiological ~ Present Allowable average

Reference
parameters study values
TAMF 0 0/100 mL [35]
Drinking water TC 0 0/100 mL [35]
FC 0 0/100 mL [35]
FS 0 0/100 mL [35]
RAF 5.15 < 100 UFC/ml [36]
Water for care standards PA 3.55 <1 UFC/100 ml [36]
TC 0 <1 UFC/100 ml [36]
Water microbiologically controlled RAF 778.23 <1 UFC/100 mi* [37]
PA 3.84 <1 UFC/100 ml* [37]
Water for hemodialysis RAF —III 22'52% 10 < 100 UFC/mi —[[22]]

*: Target level
CONCLUSION

Drinking water was also contaminated with coliforbacteria. In addition, the data collected during th
guestionnaire survey indicated that the residehtstualy area suffered with numerous health probldmgroper
disposal of solid waste, sludge and sewage haveamomated the drinking water of the study hospitéh the
selected anions and heavy metals.

In the study hospital, human are responsible fdlection and management of water, therefore, theyukl be
educated with water knowledge needed for sustaénade and management of drinking water.

The key reasons identified behind this non-compkainclude: The contamination of water by domesinc
industrial wastewater, which flows openly in maraytp of ISH, the poor conditions of the water netyallowing
diffusion of polluted water into it, especially whaegative pressure develops inside the pipesinthéficient
disinfection of water in the network and the manamatl non-hygienic handling and distribution methofishe
desalinated water.

This situation has resulted in a threat to pubdialth and the spread of water-borne diseases.

So finally to better understand the quantitativel goalitative fluctuations in the bacterial divéysiound in this
hospital, further studies by means of the molechil@logy of resistance of these organisms mustdeper.
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