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SUMMARY

Fourteen different bacterial species were usedina study of
their abilities to survive on cement and porcelain surfaces. A dose of
5x10* cfu/drop (50 ul) for each species was used to contaminate each
surface. The bacteria used included: Bacillus subtilis, Brucella
abortus, Coraynebacterium pvogenes, E.coli, Klebsiella pnemmoniae,
Listeria monocytogenes, Pasteurella multocida, Proteus vulgaris,
Pseudomonas aergenosa, Salmonella typhi, Staphylococus aureus
Staph. Epidermidis, Streptococcus equi & Strept. Zooepidemicus.
After 7, 14 and 21 days of storage at 4°C, subsamples were cultured
onto different types of media, and after 24-48 hr. of incubation at
37°C, growth or no growth were scored for each type of bacteria
used.

Results showed that B.subtilis Staph.epidermidis & Strept.
zooepdemicus were recovered from all surfaces up till 21-day-
storage. E. coli, Pr.vulgaris, Staph.aureus & Strept.equi were
recovered only from Porcelaim surfaces throughout the whole
experiment, whereas Past. multocida was recovered at ail times from
cement surfaces only. Br. abortus was recovered only from cement
surfaces after 7 & 14 days of storage, but was never isolated from
contaminated Porcelain surfaces. Kl. pneumoniae was isolated from
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Porcelain surfaces at all times, but only after 7 -day- storage from
cement surfaces. On the other hand, L. monocytogenes was never
recovered from any surface at any time of storage.

INTRODUCTION

Bacterial adhesion to a surface is known to play an important
role in a wide variety of situations, e.g. infection of various tissues
(Woods et al 1980). However, the fundamental mechanisms
governing bacterial adhesion are poorly understood and have not been
well defined. Most work done on microbial adhesion has dealt with
growth of the adhering microbes and other subsequent behavior
(Fletcher 1997). On the other hand, adhesion of a bacterium to a solid
surface is dependent upon attractive forces between the two surfaces
(Rutter & Vincent 1980). At the same time, repulsive forces can
occur which may offset the attractive interaction or even inhibit
adhesion. These physicochemical forces of attraction and repulsion
include long-range forces, e.g. electrostatic interactions, like
vanderwaals forces etc.

Most bacteria have a net negative charge (Harden & Harris
1953), as do most surfaces. Therefore, close attraction between
similar charges will result in repulsion (McEldowney & Fletcher
1986).

Accordingly, this work has been done to determine the abilities
of different pathogens bacterial species to liven 2 different surfaces
for variable periods of storage at room temperature, in a way to
simulate conditions of food storage, and the effect of temperature on
microbial numbers.
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MATERIALS & METHODS

A) Bacteria used: 14 bacterial species obtained from different
pathological condition were used. The species included: B.subtilis
(obtained from the laboratory), Br.abortus (obtained from human with
Malta fever), C.pyogenes (from pus in the skin of a cow); E.coli
(from the stool of a cow); E.coli (from the stool of a calf with
diarrhea); Klpneumoniae (from a child pneumonia) ;
L.monocytogenes (from the cerbrospinal fluid of child with
meningitis),; Past. multocida (from a calf with pneumonia); Pr.
vulgaris (from urine of a dog with cystitis); Ps. aeruginosa (from the
ear of a man with otitis media); Sal.typhi (from a case of human
salmonllosis); Staph.aureus (from mastitic milk); Staph. epidermidis
(from normmal human skin); Strept. equi (from horse nostril) &
Strept.zooepidemicus (from a mare genital tract with vaginitis). All
bacterial species were preserved on Brain-heart infusion (BHI) agar
slants prior to use.

B) Swurfaces used: 2x2 cm’ pieces of each of porcelain and
cement surfaces were cleaned by water and soap and then soaked in
70% ethanol in screw-capped containers until use.

C) Preparation of inocula: For checking of purity and
identity of the isolates used in the experiment, deferent biochemical
tests were done according were cultured onto 5% sheep blood agar,
checked by Gram’s stain for purity and then transferred to tryptic soy
births (10 ml. Amounts) to be diluted of the contamination inoculate
were done according to the method described by Cruickshank (1975).
5x10* colony forming units (CFU) per 50 ul dropswas used as a
dose for contamination of each of 3 surfaces, consisting of 3
Porcelain & 3 Cement surfaces. Contaminated surfaces were stored
in refrigerator (4-50C) in plastic covered containers.

D) Collection of sample. The contaminated areas on each
surface were swabbed after 7, 14 & 21 days of storage. For isolation
of Staphylococci, swabs were streaked onto Mamnitol salt agar; for
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Streptococci, culturing was done on Azide blood agar, for Gram
negative bacilli, MacConkey agar was used for isolation; for Brucella
abortus tryptic soy agar was used, and for the isolation of
C.pyogenes, L.monocytogenes, P.multocida and B .suotilis 5% SBA
was used. Cetrimide agar (Difco) was used for selective isolation of
Ps.aeruginosa. Salmonella-Shigella agar was also used for selective
isolation of Salmonella and Shigalla species.

Growth was recorded +ve when clear and characteristic growth
for each species was observed, otherwise, on growth or suspected
type of growth for the particular organism was recorded as -ve result.

RESULTS

Results (Table. 1) showed that B.subtilis, Ps. aeriginosa,
S.typhi, Staph epidermidis & Strept.zooepidemicus were all
recovered successfully from all surfaces throughout the whole
sampling periods.

On the other hand, C.pyogenes & L.monocytogenes were never
recovered from any surface at any time.

P.multocida & Br.abortus were isolated from cement surfaces
only, and that was at all sampling periods, except that Br.abortus was
not isolated from either surfaces after 21 days of storage.

The reverse was obtained with E.coli, Pr.vulgaris,
Staph.aureus & Strept.equi which were continuously isolated from
porcelain surfaces at all times.

Kl.pneumoniae was isolated from both surfaces after 7 days of
storage, but, after that, it was isolated only from porcelain surfaces.

The uninoculated (control) dishes did not show any growth,
except fungal growth which was seen after 21 days of storage.

DISCUSSION

It is very interesting to demonstrate such differences in the
abilities of survival of a heterogeneous group of bacterial species, on
2 different types of surfaces, one is very smooth, glistaenning and
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lacks the property of having fissures, the Porcelain surface. The other
is a very rough, corrugated and opaque, merely the Cement surface.

Some bacterial species are well adapted to survive any
adverse conditions, on any surface and for prolonged periods of time,
being protected by many mechanisms, like: Spore-formation (Rose
1976) as in our case with B.subtilis (Table. 1); capsule formation
(Rose 1976), as in case of Kl.pneumoniae, and so on.

In their studies on adhesion of many types of bacteria to
different polymeric surfaces, Absolom and his colleagues (1 983)
found that the extent of adhesion depends on several factors,
including: surface tensions of the achering particles of the substrate,
and of the suspending liquid medium. They studied the adhesion of
Staph.aureus, Staph.epidermidis, E.coli & L.monocytogenes onto
different surfaces, and they found many differences in the adhesion
abilities of the different bacterial species used. Our results coincided
very well with their results (Table. 1).

More studies are needed to explore the duration of survival of
other potentially pathogenic bacteria on different surfaces,
particularly, those related to public health.
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