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ABSTRACT

The effects of commercial preparations of some disinfectants and antiseplics on thirteen resistant strains of Pseudomonas
aeruginosa were investigated. The chemical agents used: Dettol, Septol, Z germicide and 70% ethanol common in yse in Nigeria
for household and laboratory disinfection showed good antibacterial efficacies resulting in at least 92% killing when the cells were
exposed to the agents within a period of 10minutes. Antibacterial activities of the chemical agents are in the order. 70%
Alcohol>Dellol>Septol>Z germicide. The sensitivity of the isolates to commonly used antibiotics was evaluated using commercial
antibiotic discs. About 23% of the isolates were resistant {o gentamicin, while 54% showed resistance to streptomycin. In all, 23%
were resistant to all the antibiotics tested. Although, all the isolates were resistant as obtained from the discs, different pattern of
resistance were obtained based on the source of the isolates. The soil isclates were less resistant to the antibiotics than the clinical
isulates as they were susceptible to streptomycin and gentamicin. The extent of resistance shown by the isolates has serious public

health impiications.
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INTRODUCTION

Studies on the resistance of pathogenic organisms to
antimicrobial agents in use in Nigeria (Kolawole, 1983, 1984,
1985; Kolawole ef al., 1988; Oloke, 2000) have been mainly on
the clinical isolates of Staphylococcus aureus and Escherichia
coli. The study has not been extended to members of the
genus Pseudomonas, which is an important pathogen of man.
However, since bacterial sensitivity and resistance vary
considerably from place to place with their own particular
resistance problems (Greenwood, 1989), it is important that
studies on sensitivity and resistance should be extended to
organisms isolated from other areas apart from the hospitals
and patients. An important area of consideration in this regard
is Soil, whether such is contaminated or not. The investigation
may permit to establish the resistance pattern of different
strains of the same organism to anlimicrobial agents. The
effects of the source of isolation of strains of Pseudomonas
aeruginosa on their susceplibility” to antibiotics, and

commercial preparations of disinfectants and antiseptics

common in use in Nigeria were evaluated.
MATERIALS AND METHODS

Microorganism

Eight clinical and five soil isolates of Pseudomonas
aeruginosa were used in this study. The clinical isolates were
obtained from Baptist Medical Centre, Ogbomoso, while the
soil isolates were obtained from oil contaminated soils
(Ogbomoso, Southwest, Nigeria, and llorin, Northcentral,
Nigeria). ‘

Antimicrobial agents

Commercial preparations of Dettol, Septol and Z
germicide were obtained from a local chemist shop in
Ogbomoso, Southwest Nigeria. Solution of 70%- ethanol was
p-epared in the. laboratory when required. The: descnpuve
analysis of the antimicrobial agents is presented i Table 1.
The concentrations used were those at the middle of the
ranges recommended by the manufacturers. All solutxons were
prepared in sterile distilled water and kept at 4°C untif required.

Measurement of the rate of killing
This was done by the method earlier described
(Kolawole, 1984, 1985). Briefly, 0.5ml of a known

concentration of each organism suspension was added to
4.5m! of the disinfectant held at room temperature and mixed
thoroughly.  Samples  (0.5ml) were transferred at
predetermined intervals into 4.5m! of recovery medium (3%
thioglycollic acid in nutrient broth), shaken well, diluted serially
and then plated on nutrient agar. The recovery medium
neutralizes the effects of disinfeclant carry-overs from the test
suspensions. The plates were incubated at 37°C for 48hrs.
The control experiment consisted of observations of 0.5ml| of
organism suspension in 4.5ml of sterile distilled water.

Antibiotic sensitivity pattern

This was investigated using H Abioscs ~Abtek
Biological, Liverpool, UK) containing the following: Ampiciilin,
(Amp) 10ug; Cloxacillin (Clox) 5ug; Gentamicin, (Gen) 10ug;
Peniciliin, (Pen) 1 unit; Streptomycin, (Str) 10pg;
Chioramphenicol, 10pg and Tetracycline, (Tet) 10ug. After
incubation, the plates were examined for zones of inhibition
and interpreted accordingly (Chortyk ef al., 1993).

RESULTS AND DISCUSSION

The identity of the test organisms used in the study,
and the percentage of organisms killed in 10minutes by the
disinfectants and antiseptics are as shown in Table 2. The
sensitivity patterns of the organisms to the antibiotics are
obtainable from Table 3. All the isclates were found to be
resistant to  Ampicillin, Chloramphenicol,  Cloxacillin,
Tetracycline and Penicillin.

The results showed that all the four chemical agents
were effective against all the slrains of Pseudomonas
aeruginosa with 70% ethanol being the most actlve followed
by Dettol,.Septol and then Z germicide. All of them showed at
least 92% viability reductions within 10minutes. These
observations suggest that these chemical agents would be
effective for disinfections both in the house and laboratories.

The observed difference in the activity of the chemical
agents could be attributed to the uses for which they are
intended, which determine the type and the amount of active
ingredients incorporated into the commercial products. Earlier,
Kolawole (1984, 1985) reported the inhibition of the
antibacterial activities of some disinfectants and antiseptics by
slime layered and mucoid Staphylococcus aurcus. It was
concluded from the studies that these proteclive coats were
responsible for the protective action against the chemical
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Table 1: The descriptive analysis of the antimicrobial agents
C Manufacture Recommended  Dilution
Name Composition r Diii'xtion used
Chloroxylenol, Reckitt and
4.8%; Oleum pini Collman,
Aromaticum, South Africa -
Dettol 9.0%; Denatured 1/40-1/20 1/30
spirits, 11.3%;
Sapo vegetalis,
5.8%
Pine oils, 2.3%; Gongoni
and 5-chloro-2- ttd., Kano, "
Septol - droxydiphenyl Nigeria 11200 1/100
methane
Tar, 7%; and Gongoni .
’ Z . phenol, 2% Ltd., Kano, 1/500-1/50 1/100
germicide Nigeria
o 70% ethanol BDH Lab. :
70% Supplies, Stock Stock
ethanol England.

Table 2: Strain source and percentage inhibitory activity of antimicrobial agents on P. acruginosa
Range (mean) of *% inhibition by:

Strain Source No of - Dettol Septol Z germicide T0%
Isolates ethanol

Clinical Pus 4 94.0-99.7 $2.0-99.5 96.0-98.0 99.5-99.9
(96.9) _ __(955) (97.0) (997

Urine 4 94.8-99.6 94.8-99.2 96.0-98.0 99.5-99.9

(97.0) (97.0) (97.2) (99.7)

Environ- Soll 5 99.8-99.9 99.4-99.8 96.0-99.0 99.8-99.9
mental (99.9) (99.6) = (97.5) (99.8)

percentage of organisms killed in 10minutes; each valug is the average of two readings

Table 3: Antibiotic sensitivity pattern of the isolates *Response (no) to antibiotics:

. No of S Tet

Strain Source Isolates Amp Cht Clox Gen Pen Str e
Clinical Pus 4 R@4) R@)  R@) R(z"s’;ﬁ? M r@  RELSM  R@)
Urine 4 ' R(4) R(4) R(4) R(1),°S(3) R4) R(A) R(4)
Environmental Soil 5 R(5) R(5) R(5) S(5) R(5) S(5) R(5)

no of strains; R, resistant, (0-10mm); MS, moderately sensitive, (11-15mm); S, sensitive (>16mm), each is average of two
readings; antibiotics are as defined under materials & methods.

resistant. The studies have shown their resistance to broad
spectrum  antibiotics such as Cloxacillin,  Ampicillin,
Chloramphenicol and Tetracycline. The relatively high level of

agénts. However, in this investigation, such protective
inhibition was not noticed, and in fact no discriminatory
reaction to the chemical agents was noticed among the soil

and the clinical isolates that were tested. It can therefore be
concluded that these isolates do not possess any protective
coat to inhibit the activities of the chemical agents. Since these
organisms were isolated from different sources (sgil: different
part of the country; clinical: different patients), it is believed
that required achievement could be made in the programmes
of disinfection and antisepsis in Nigeria with regard to
Pseudomonas aeruginosa.

The results of the antibiotic sensitivity pattern of the
isolates as shown in Table 2 indicate that all the strains were

resistance to antimicrobial agents is a reflection of misuse or
abuse of these agents in the environment (Umoh et al., 1990).
About 23% of the isolates were resistant to Gentamicin, while
54% showed resistance to Streptomycin. In all, 23% of the
isolates were resistant to all the antibiotics. The effactiveness
of the antibiotics is in the order Gentamicin>Streptomycin.
These observations lay credence * to  the
overwhelming reports on the resistance and notoriety of
Pseudomonas aeruginosa (Duguid ef al., 1978; Prescott ef a/.,
1999). Resistance mechanisms in Pseudomonas are due to
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the possession of R plasmids and multidrug resistance pumps
(Prescott et al., 1999). Meanwhile, there seems to be a perfect
crrrelation between the sources of the isolates and their
sensitivity pattern to the antibiotics. For instance, all the soil
isolates were susceptible to Gentamicin and Streptomicin
when compared with the clinical isolates (Table 3). However,
there is no perfect correlation between the source of isolation
of clinical isolates and the sensitivity pattern fo the antibiotics.
Amongst the pus isolates, two were resistant to all the
antibiotics, one was susceptible to both Gentamicin and
Streptomycin, and the.remaining isolate was susceptible to
Gentamcin only. A sifnilar trend was noticed among the urine
isolates (Table 3). Hsu et al. (1992) earlier pointed out that
 differences in the extent of bacterial resistance to various
antibiotics may refjgét the history of antibiotic application. and
may allow drug fesistance lo be used as an indicator of
antibiotic use pattern. In Nigeria, the wide spread distribution
of resistant organisms could be a direct consequence of
unregulated administration of antibiotics. In many cases, the
populace engaf‘ges in self medication, while circufation of sub-
standard, adulterated and expired drugs are rampant.

Among the soil isolates, although the zones of
jsolation differ, the interpretation of the ambiogram (Chortyk et
a'. 1993) indicates good susceptibility to Gentamicin and

Streptomycin. 1 Thus, it can be deduced that soil inhabiting
Pseudomonas aeruginosa were less resistant to the antibiotics
compared with their clinical partners. The difference in the
sensitivity pattern between the strains could probably be due
to previous contact of clinical isolates with antibiotics
(Kolawole, 1984), and the indiscriminate use of antibiotics
(Silva and Hoffer, 1993; Malik and Ahmad, 1994).

However, the extent of resistance shown by all the
isolates is a serious concern because in recent times, drug
resistance syndrome occurs frequently in isolates obtained
from the environment including foods (Manie et af, 1999;
Kawakami et al., 2000; Khan and Malik, 2001). informaticn as
obtained in this study on the prevalence of resistance to
specific drugs is known to be necessary to understand the
magnitude of the problem and to establish basclines for taking
action (Caprioli et al., 2000).

REFERENCES

Caprioli A., Busani L., Marte! J.L and Helmuth R., 2000.
Monitoring of antibiotic resistance in bacteria of
animal origin: epidemiological and microbiologicat
~methodologies. Inter. J. Antimicrob. Agents 14:
259-301

Chortyk T.O., Severson, R.F., Cutler, H.C., and Sisson, V.A.,

1993. Antibiotic Activities of Sugar Esters isolated from
selected Nicotiana species. Biosci. Biotech. Biochem.
§7: 1355-1356.

Duguid J.D., Marmoin, B.P., and Swain, R.H.A., 1978. Mackie
and McCartney Medical Microbiology Voi. 1, 13"
ed. Pp 314. Longman Group Ltd. London.’

Greenwood, D., 1989. Antimicrobial Chemotheraphy. Pp 92.
Oxford University Press, Oxford.

Hsu, CH,, Hwa\ng, S.C., and Liu, J.K., 1992. Succession of
bacterial communities in drug resistance as an
_indicator of antibiotic application in agriculture. J.
Fisheries Society. 19: 55-64

Kawakami, S., On.‘ Y., Yamamota, M., Matumura, jM.,
Okamoto, R., Inoue, M., and Miyazawa, Y., 2000.Extented
spectrum B-lactamase (ESBL) produced by E. coli

and Klebsiella pnqumdniae isolated from Tokyo
University Hospital.. J. Japanese Associat. Infect.
Diseases. 74: 24-29 :

Khan Malik, K.R., and Malik, A., 2001. Antibiotic resistance
and delection of B-lactamase in bacterial strains_of
Staphylococci and Escherichia coli isolated from
foodstuffs. World J. Microbiol. Biotechnol. 17: 863-
868

Kolawole, D.O., 1983. Effects of mucoid growih of

Staphylococcus aureus on its susceptibility to rabbit

poiymorph bacteriocidal faclors. FEMS Microbiol.

Letllers. 16: 31-33

Kolawole, D. 0., 1984. Resistance mechanisms of mucoid
grown Staphylococcus aureus to the antibacterial
actions of some disinfectants and antiseplics.
FEMS Microbiol. Letters. 25: 205-209 |

Kolawole, D.O., 1985. Inhibitory effects of Staphylococcal
slime layer on the anlibacterial .activities of some
disinfectants and antiseptics. The Staphylococci,
Zbl. Bakt. Suppl. 14; 647-652

Kolawole, D.O., Omolayole, O., Anthonia, T., and Lamikanra,

A, 1988. A study of the virulence of encapsulated
Staphiylococcus aureus isolated from heaithy carriers.
Nig. J. Microbiol. 8: 29-33.

Malik, A., and Ahmad, M., 1994. Incidence of drug and metal
resistance in E. coli strains from sewage water and
soil. Chemical and Environ. Res. 3: 3-11.

Manie, T., Brozel, V.S,, Veith, W.J., and Gouws, P.A., 1999.
Antimicrobial  resistance of  bacterial flora
associated with bovine products in South Africa. J.
Fd. Prot. 62: 615-618.

Oloke, J.K., 2000. Activity pattern of natural and synthelic
antibacterial agents among hospital isolates.
Microbios 102: 175-181.

Prescotf, L. M, Harley, J.P., and Klen, DA 1899.
Microbiology. 4" ed. McGraw Hill, New York.

Pp 678-697.

Silva, AA.L., and Hofler, £., 1993. Resistance to antibiolics *
and heavy metals in E. coli from marine

environment. Environ, Toxicol. Water Quality, 8: 1-

, 11. ‘

Umoh, V.J., Adesiyun, AA., and Gomwalk, N.E., 1990.
~ Ambiogram of Staphylococcal strains isolated from
milk and milk products. Zentrablatt  fun
Velterinamedizin (8) 37:701-708. ) R



