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ABSTRACT

Study of antimicrobial effects of some disinfectamn bacteria isolated from the operating theafré&Jsmanu Danfodiyo
University Teaching Hospital Sokoto, Nigeria wasleated. Bacterial species were isolated by segtttilate method, using
Nutrient and MacConkey agar as the isolating mediline isolates were fully characterized by standaethods. The isolated
bacteria includesStaphylococcus aureus, Staphylococcus epidermidis, Bacillus megaterium, Bacillus cereus, Streptococcus sp
andBacillus subtilis. The in used povidone iodine and chlorhexidine safuin the operating theatre were collected froeathe
management and evaluated using Kirby-Bauer ditéltidin method. The agar was inoculated with stadided isolates and
allowed to dry; holes were then bore on the agamusiyng 8mm cork borer. 0.1ml of the graded conegisins of each
disinfectant were added into each hole, allowediffoise and then incubated at’87for 24hrs. Zones of inhibitions developed
after incubation was measured. Povidone iodineilnddafrom the theatre showed no zones of inhibitipall the isolates tested,
chlorhexidine solution obtained from the theatrevedd appreciable zones of inhibition. Also Povid@dine purchased from a
pharmacy store in town produced zones of inhibgicenging from 10.50mm to 23.00mm. Killing rate thve most resistant
isolates showed th&. megaterium, S aureus and B. cereus required 25 to 30 minutes of exposure time of tlsinfectant to
bring about total killing of resistant isolates. eWonclude that degradation of povidone iodineegponsible for the failure of
povidone iodine obtained from the theatre.

Keywords: Povidone iodine Solution; Chlohexidine Solutionpdpital Disinfectants; Bacterial isolates from
operating theatre.

INTRODUCTION

Microbial contamination of the operating theatrel ather specialized units had continued to incrgasealence of
nosocomial infection in our hospital environmen}. [Vith resultant effect of high morbidity and mality rate
among patient admitted for post-operative surgpayients in intensive care units with multi-drugistant strains
like methicillin-resistantStaphylococcus aureus (MRSA) has shown difficulty in infection control 2 In our
hospital setting especially in the operating theateduction of microbial contamination dependsmprily on
improved cleaning and proper disinfection of thegital environment, especially high risk areash&s¢ measures
are crucial in stemming down dissemination of thesgobial infection [12].
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Sources of microbial contamination in the operathmgatre are diverse these include frequent moveofesurgical
and medical team, movement within the operatingttiee high presence of human population, espediadiytheatre
staff and medical students, theatre gown, foot syadteainage of the wounds, and transportation tépis [9]. All
these factors play a role in contaminating the atireg theatre and subsequently cause post operafeaion [10].

The clinical implication of bacterial contaminatiam operating theatre and other specialized caits amd the

overall effect on infection control in hospital theg is enormous on both the patient and the cameglical team

[19]. Based on this observation, this research week aimed at studying antimicrobial effect of mmrie iodine

and chlorhexidine solution on bacteria isolatedmfrthe operating theatre of Usmanu Danfodiyo Uniters
Teaching Hospital Sokoto, Nigeria.

MATERIALSAND METHODS

Sampling Procedure

Different theatres (6) were sampled, by exposimgatar plates (Nutrient agar and MacConkey agag feeriod of

30 minutes. These theatres includes: Theatre, 1dthopaedics surgery) (05), Theatre 2, @ar, nose and throat
and neurosurgery) (12), Theatre 3 Jardiothoracic surgery, neurosurgery plastic syrgeid maxillofacial) (09),
Theatre 4 (T Ophthalmic surgery) (07), Theatre 55(TObstetrics and gynaecology and Emergency) (08) an
Theatre 6 (§, Obstetrics and gynaecology) (25). The plates weza taken to the laboratory and incubated at 37°C
for 24hours. After 24hours of incubation all thatps were observed for growth, the colonies wermtsal, using
electronic colony counter and recorded. All iscdateere subjected to biochemical test, with a viévdentifying

the various bacterial isolatedhis study was conducted at Usmanu Danfodiyo UsityerTeaching Hospital
(UDUTH) Sokoto, Nigeria. A total of sixty-six sangd (66) were collected in all the above mentioheatres.

Deter mination of Susceptibility of |solatesto the Disinfectant

Disinfectants used include povidone iodine and rtidgridine solution. Effect of different concentomits of the
disinfectants were measured on all isolated bacteyi preparing different concentrations of therdeitant; the
following concentrations used in the operating tteeavere prepared, for povidone iodine 2%, 3%, 8%
chlorhexidine 0.10%, 0.07%, 0.06%, 0.05%. All iseth and identified bacterial species were standeddito
10°cfu/ml [15]. Agar ditch diffusion method was usedtést the effectiveness of each disinfectanteBlabntaining
Mueller Hinton agar were inoculated with standaedimoculums of the isolates as described by [Wging sterile
cork borer of 8mm, holes were created and the bofiartly covered with molten agar to prevent thendectant
solution from draining away. Using sterile 1ml syge, 0.1ml of the desired concentration of eachnfdistant was
added into each hole created, allowed to diffuselfwour and thereafter incubated aP@7or 24hours. After
24hours all the plates were observed for the pmsemd absence of zones of inhibition. The intohitzone
diameters formed were measured and recorded usinijrmeter rule (mm).

Compar ative Disinfectant Activity

As a result of the failure of povidone iodine obhtad from the operating theatre, a new povidonen®dias
purchased from a pharmacy store in town, from #mesmanufacture as of the one provided in the ribeldsing
the same concentration used in the operating #hetite purchased povidone iodine was used agdinsbkted
bacteria. This was done to compare the activitp@fidone iodine kept in the operating theatre dredgovidone
iodine purchased from a pharmacy store in towrfinm out the reason for the failure. The resultaoted were
measured and recorded.

Determination of Rate of Kill by Disinfectants on Resistant Bacteria I solates

Rate of kill was carried out o8 aureus, B. megaterium and B. cereus (being the resistant isolates found in this
work) using [13] method. 1ml of #€fu/ml of the test isolates was mixed with 9ml dffetent concentrations of
each disinfectant solution. Using a sterile syrim@dml from the mixture was taken and plated oreNéu-Hintin
agar at an interval of 0, 5, 10, 15, 20, 25 andh860utes. The plates were then incubated 4C30r 24hours.
Surviving bacteria were counted and logarithmshefgurvivors was taken and plotted against time.
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RESULTS

The total colony count from the six operating thegts presented in Table 1; Theatre 1 has thesiogaony count
of 7cfu/m?while Theatre 6 has the highest count of 81cfultotal of 256 colony count where isolated frolirttae
six operating theatre with a mean of 42.6cm.

Table 2, shows the percentage occurrence of eadlerlzaisolatedB. cereus accounted for 32.6% (n=73%
epidermidis accounted for 32.6% (n=73), they both has the hghercentage of occurrence, closely followedby
megaterium which accounted for 16.1% (n=369, aureus accounted for 8.9%, (n=20B. subtilis accounted for
5.8% (n=13)andSreptococcus spaccounted for 4.0 % (n=9).

Table 3, shows the comparative sensitivity tessolfated bacteria to different disinfectant, frone table none of
the tested isolates was sensitive to all the carattons of povidone iodine collected from the @iy theatre.
Similar results were obtained from a repeateddasied out on the same isolates using the sameeotmations of
povidone iodine, hence no zones of inhibition webserved from all the isolates. But from the powielaodine

purchased in town, all the isolates showed appoézizones of inhibitions using the same conceatnati From the
Table, S. aureus is most sensitive with 18.00mm zone of inhibitiand B. megaterium with the least zone of
inhibition of 7.75mm.

Table 4, shows the average sensitivity patternhbrbexidine solution to all isolated bacteria dpecFrom the
Table the isolates were sensitive to all the cotmeénn usedB. megaterium was most sensitive with the highest
zone of inhibition of 23.00mm whilB. cereus has the least zone of inhibition of 10.50mm.

The killing rates of chlorhexidine dd aureus, is shown in Figure 1, the figure shows that theas reduction in the
poEuIation ofS. aureus by log of 2 in the first 5 minutes, but no obsdreareduction was observed from then till the
30" minute when concentration of chlorhexidine was5®0 but when the concentration was increased t6%,0
there was a noticeable decrease in thB @inutes before the population suddenly reducedetm within 30
minutes.

The Killing rates of chlorhixidine oB. cereus, is shown in Figure 2. From the figure there wags df 2 reduction in
the population oB. cereus within the first 5 minute, but reduction in pogtibn ofB. cereus was less than log of 1
in the following 20 minutes, but the population dedly came down to zero at thé™@inutes.

Table 1: Total colony countsfrom the six operating theatres

Sampled areasin and around thetheatres Bacterial count Mean Total
cfu/m®

Theatre 1 07 42.60 256
Theatre 2 * 48 42.60 256
Theatre 36 42.6( 25€
Theatre 4 57 42.60 256
Theatre 5 * 27 42.60 256
Theatre 6 81 42.60 256
Total 256 42.60 256

*ndicating that the plates were exposed when surgery was going on.

Table 2: Bacterial pathogensisolated and frequency of occurrence

Organism Freguency  Percentage (%)
Bacillus cereus 73 32.6
Bacillus megaterium 36 16.1
Bacillus subtilis 13 5.8
Saphylococcus aureus 20 8.9
Saphylococcus epidermidis 73 32.¢
Streptococcus sp. 09 4.0
Total 224 100

Figure 3, shows the rate of killing Bf megaterium when exposed to 0.05% dilution of chlorhexidinkigon. The
figure shows that there was log of 2 reductionshm population oB. megaterium within the first 5 minute, the
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reduction was less than log of 1 in subsequent @ites, but suddenly the population was reducezkto in the

25" and 3¢ minutes.

Table 3: Comparative sensitivity test of the isolated bacteria to the different disinfectants

Bacterial Species

Zones of inhibitions (mm)

Concentration of two sets of disinfectants

Povidone iodine from UDUTH

Povidoneiodine from Town

2%

3%

4%

5%

2%

3%

4%

5%

Bacillus megaterium 0.00 0.00 0.00 0.00 7.75 9.80 11.50 13.50
S epidermidis 0.00 0.00 0.00 0.00 8.50 12.25 15.00 17.50
S aureus 0.00 0.00 0.00 0.00 8.00 8.00 12.00 18.00
Bacillus subtilis 0.00 0.00 0.00 0.00 8.30 9.16 9.83 11.00
Bacillus cereus 0.00 0.00 0.00 0.00 8.35 8.40 9.00 10.00
Streptococcus sp 0.00 0.00 0.00 0.00 8.40 9.00 9,20 11.50
Table 4: Average sensitivity test result of isolated bacterial speciesto chlorhexidine solution at different concentration
Bacterial species Zones of Inhibition at Different Concentration (mm)
0.10% 0.075% 0.06% 0.05%
Bacillus megaterium 23.00 21.70 17.50 13.50
Bacillus cereus 17.60 14.30 12.00 10.50
Saphylococcus aureus 16.70 13.50 12.07 11.06
Saphylococcus epidermidis 17.00 15.10 13.05 11.01
Bacillus subtilis 15.60 14.00 13.00 12.10
Log of 8 ]
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Figure 1: Killing rate of S. aureuswhen exposed to 0.06% and 0.05% dilution of chlorhexidine for 30 minutes.
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Figure2: Killing rate of B. cereus when exposed to 0.05% dilution of chlor hexidine for 30 minutes
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Figure 3: Killing rate of B. megaterium when exposed to 0.05% dilution of chlorhexidine for 30 minutes
DISCUSSION AND CONCLUSION

Study of antimicrobial effect of povidone iodinedachlorhexidine solution on bacteria isolated frthra operating
theatres of Usmanu Danfodiyo University Teachingspital Sokoto, Nigeria was evaluated. The resuitshe
bacterial colony count revealed bacterial load irgérom 7cfu/mito 81cfu/ni(Table 1).

Sources of bacteria in the operating theatres mersk, which may include frequent movement of malgand

medical team within the operating theatre, higlrspnee of human population especially theatre stadf medical
students. Movement within these units might be gasible for bacterial contamination [5]. All thefeetors play a
role in the bacteria load found in this researchkythereby contaminating the operating theatre sutasequently
may cause post operative infection [20].

The clinical implication of bacterial contaminatiomthe operating theatre had enormous effect dh the patient
and the caring medical team [28. epidermidis and S. aureus are the most frequently isolated species and are
mostly responsible for nosocomial infection. Thesganisms are responsible for 50-70% of nosocoinfattion
among hospitalized patients [8]. And this has agadtinical impact on the patierB. cereus can produce biofilms
[3], which play a major role in attachment to caghe thereby prolonging healing process and leattirigjurious
infection.

The following bacterial species were isolated frihva operating theatreB; cereus accounted for 29.7% (n=763,
epidermidis accounted for 29.7% (n=76), they both had the Hglpercentage of occurrenc®. epidermidis is
always associated with humans. It is a normal fadrthe slain of man. The results of this workroborated with
the work of [18], where presence 8f aureus, S. epidermidis and Bacillus species in operating theatre were
documented. The clinical implication of these oigars, it can affect immune-compromised patientsrasy into
their systemic environment could initiates infentitntra-hospital transmission of these bacter&hpgens can also
occur from transportation of patient either frora thards to the operating theatre and the spedaiblinés [8].

The results of the effect of the disinfectants exdtd from the operating theatre and tested omtiswlbacteria
showed that, povidone iodine formulated at 5% was effective. Lack of sensitivity of the isolate tbe
disinfectant could be attributed to three maindes;t

i. Degradation of the disinfectant during storage

ii. Storage temperature of the disinfectant

iii. Faking of the disinfectant by the producer

According to [2], povidone iodine is not alwaysegffive at killing common bacteria when stored fqsralonged

period of time. It can also be contaminated by sdraeteria known to have the ability to degrade dham
compounds liké>seudomonas aeruginosa have been reported to have this ability [2].

Storage temperature is another critical factor tbetild accelerate degradation of chemical disiafgct At

temperature above 4D, povidone iodine loses its potency. This resatraborates with the work of [16].
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According to [16] raise in temperature abov8@5causes povidone iodine to degrade and weakemgimmicidal
activity. And most times temperature in Sokoto &tatabove 41T, this would have affected the potency of the
disinfectant adversely.

Faking of the disinfectant is another importantdadhat can lead to the failure of the disinfett&8Bometime the
percentage potency of the disinfectants is farvedlee claimed standard by the manufacturers [6f &hd users
rely on the information provided by the manufactsree make dilution of the product thereby ovewutlilg the

products which rendered it ineffective.

Results of the test carried out on the povidonenmgurchased from pharmacy store in town showed tite
povidone iodine is effective at the formulated camtcation (5% w/v) against all isolated bacteranfrthe theatre.
Similar work by [4] found that povidone-iodine ditd to concentrations of 2% to 5% were more efedtn killing
common wound contaminants than was the 10% stdakiawm. This implied that the failure observed fretresult of
povidone iodine collected from the operating theatay be as a result of one or three factors discliabove.

Chlorhexidine solution is one of the commonly ud&infectants in all the theatres of the hosptta, results of the
test showed that the agent is effective Judginmftioe size of zones of inhibition against all trecteria isolated
from the theatre. Similar findings were reviewed[Blythe study shows that chlorhexidine is moresetiize within
the concentration of 0.05% to 0.04% dilutions. [B4ld [11] review that chlorhexidine can reducedrobal
population to zero within 25 minutes to 30 minutexposure.

In conclusion, this research work showed tBatereus accounted for 32.6% (n=733, epidermidis accounted for
32.6% (n=73), they both had the highest percent#geccurrence, closely followed bB. megaterium which
accounted for 16.1% (n=36% aureus accounted for 8.9%, (n=20B. subtilis accounted for 5.8% (n=13nd
Streptococcus sp accounted for 4.0 % (n=9). These were isolated frlmenoperating theatre of Usmanu Danfodiyo
University Teaching Hospital, Sokoto, Nigeria. Stuadf antimicrobial effect of some disinfectantstie operating
theatre shows that povidone iodine collected fréma operating theatre was not effective, when testminst
isolated bacterial species. However, the resuftadidone iodine purchased from a chemist storewntshowed
appreciable zones of inhibition. Results of chlaiime solution collected from the operating theaséows
appreciable level of effectiveness judging by zoofemhibition it produced 23.00mm. The killing eabn resistant
isolates shows that it requires 25 to 30 minuteg)qfosure to the disinfectants. However, the |lefehospital
hygiene can be achieved if hospital hygiene caadbered to by health care worker. The type of latign used in
operation theatre also helped to reduce the IeMahcterial contamination.
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