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Biological and antibacterial efficacy of selected disinfectants and antiseptics com-
monly used in veterinary practices against Brucella abortus
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Abstract

The proper disinfection of contaminated animal environment plays an important role in the preven-
tion and control of brucellosis. In this study, we evaluated in- vitro the germicidal efficacy of com-
monly used disinfectants including Virkon® S (Potassium peroxy-monosulfate and sodium chloride,
1%), Sumasol (chlorinated powder, 0.6%) and QACs (Quaternary ammonium compounds) and two
antiseptics; including bovadine iodine (iodine, 1%) and dettol 1% on Brucella abortus strain isolated
from cows in adairy farm and their surrounding environment under different interfering conditions;
namely minimum inhibitory concentration (MIC). The results reveaed that virkon S and dettol ex-
hibited high efficacy against Brucella abortus at different concentrations and contact periods either
in presence or in absence of organic matter. Therefore, periodical assessment of the disinfectants
formulations in- vitro and aso in- vivo conditions, with the target of enhancing and improving of
brucellosis prevention and control in animals and humansis highly required.
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Introduction 2007). They can remain viable in contaminated
Brucellosis is endemic all over the world, and environment for many months, depending on
highly distributed in different countries includ- factors like suitable ambient temperature, hu-
ing Latin America, the Middle East, Africa, midity, and pH (CFSPH -2009).

and Asia (Memish and Balkhy 2004) and re- Researchers ascertained that Brucella could
sults in huge economic losses through repro- survive in manure, water, dust, manure surry,
ductive failure in animals. Brucellosis has been soil, aborted fetuses, meat and dairy products
an endemic disease in Egypt for thousands of for long periods (WHO 2006).Brucellosis is
years. Bovine brucellosis is usually caused by endemic in most areas of the world due to dif-
Brucella abortus. Which has seven recognized ficulty in the control and eradication of brucel-
biovars, the most reported of them are biovars losis in animal industry because of persistent
1, 2, 3, 4 and 9, where biovar 1 being the most shedding of bacteriain reproductive and mam-
prevalent in Latin America (Aparicio 2013). mary secretions (Radostitis et al., 1994), prob-
Brucella abortus is usually transmitted by con- lems of control/eradication programs applica-
tact with the placenta, fetus, fetal fluids and tion and/or other unknown environmental fac-
vagina discharges from infected animals. Br. tors may have influenced the spread of the dis-
abortus may aso be found in the milk, urine, ease (Neglia et al., 2013).

semen, feces and hygroma fluids (CFSPH It is known that Brucellae are sensitive to di-
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rect sunlight, heat treatment and disinfection
(Pappas et al., 2005). Disinfection is no doubt
the most effective measure for prosperous
brucellosis control and eradication particularly
in endemic areas (Al-Majali et al., 2009). Sev-
era types of chemica disinfectants including
iodides, chlorhexidine and quaternary ammo-
nium compounds are well known as active and
effective against brucellosis (Wanke 2004).
Brucellosis has only been controlled and
sometimes eradicated in animal reservoirs in
developed world by applying strict veterinary
hygienic measures, such as control tests, cull-
ing infected animals and environment sanita-
tion (Godfroid et al., 2005). So, the environ-
mental sanitation is considered the critical
points for the control of brucellosis specially
disinfection and selection the disinfectant of
choice. B. abortus is susceptible to sunlight,
high temperatures and a range of chemicals,
including 0.03% formalin, 1% phenol, 0.01%
beta propiolactone, sodium hypochlorite, so-
dium hydroxide, iodine, quaternary ammo-
nium compounds, ether and chloro form
(Animal Health Australia 2005).

So, the aim of this study, is to evauate two
types of antiseptics and three types of fre-
quently used disinfectants in vitro, in Gamasa
district, for their bactericidal activity on Br.

Table (1). Disinfectants and antiseptics used in this study.

abortus and evaluated under different interfer-
ing conditions of dirty environment and vari-
able contact periods.

Materialsand Methods

Samples and procedures.

Samples were collected from cows (milk sam-
ples, aborted foeti specimens) and their sur-
rounding environment (swabs of teat cup,
milker’s hand and soil) in the examined farm
by using stratified technique. Milk samples
were collected from cows, meanwhile samples
from stomach content, spleen, liver & lung
were collected from aborted foeti as methods
described by Alton et al. (1975). Representa-
tive samples were collected from environment
in the examined cow's farm that includes
swabs from milking machines, milker's hand
and soil samples according to Jasper et al.
(1974), Sadoma (1997) and Clegg et al.
(1983). The collected samples were labeled
with information including (farm site, number,
sampling date and animal health status), then
transferred carefully under aseptic condition in
an ice-box to Brucellosis department, animal
health research institute in El- Dokki-Giga, for
further isolation and identification of different
Brucella spp.

Recommended concentration

Application

Commercial name Activeingredient
Virkon® S Potassium peroxymonosulfate
and sodium chloride
QAC Benzalkonium
chloride

Sumasol Chlorine

Biocide lodine
Dettol Synthetic phenol compound

1% Animal house and equipment

2% Teat dipping
6%
1%
1%

equipment
Skin and mucous membrane
Skin of workers

I solation and identification of Brucella spp:

The collected samples from animals (milk and
aborted feti specimens) and environmental
samples (swabs from milking machines, Milk-
ers’’ hands and soil samples) were cultured for

isolation of Brucella spp. as methods described
by Alton et al. (1975). Isolated Brucella were
subsequently identified biochemicaly using
the following tests;Co, requirement for growth,
H,S production, Agglutination in sera and the
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growth in the presence of dyes as methods ex-
plained by Alton et al. (1975).

In presence of organic matter To estimate the
effect of interfering conditions during disinfec-
tion, the destroying effect of each disinfectant
on tested bacteria was evaluated in the pres-
ence of organic matter by using soil or fecal
samples which were collected from a cattle
shelter and made into 20% soil or 20% fecal
suspensions. Soil samples and fecal suspen-
sions were sterilized by autoclaving at 115°C
for 20 min and cooled at room temperature.
The Brucella isolates were then added to
achieve afinal bacteria concentration / ml (27
x 10°), and then the same procedures in ab-
sence of organic matter were repeated (Suller
and Russell 1999). The exposure periods of
bacterial strain to each used chemical were 10,
20 and 30 minutes.

Results

Results of the prevalence of B. abortus from
animal and environmental samples are summa-
rized in Table (2), bacteriological examination
of anima samples revealed that, 4% of milk
samples (4 out of 100) and 35.7% of aborted
feti specimens (10 out of 28) were positive for
Brucella abortus.

Meanwhile, environmental samples showed
lower prevalence of Br. abortus. Only, one out
of 20 (5%) Milker’s hands swabs were positive
for Br. abortus. Hence, 10% of bacteria were
isolated from soil samples. On the other hand,

no Brucella was detected from teat cups sam-
ples.

The minimum inhibitory concentration results
of tested disinfectants and antiseptics are illus-
trated in table (3), and showed that bactericidal
effects of tested chemicals under different in-
terfering conditions were determined. In ab-
sence of organic matter; Virkon® S, Dettol and
Biocide exhibited high efficacy against Br.
abortus at different concentrations and contact
periods. Meanwhile, Suma sol was only effec-
tive after 20 and 30 minutes of contact with Br.
abortus. On the other hand, 1 % of quaternary
ammonium compounds showed higher bacteri-
cidal action on Br. abortus after 20 and 30
minutes of contact periods either in two condi-
tions. When the bactericidal action of the
tested chemicals was evaluated in the presence
of organic matter, Br. abortus showed resis-
tance to the maority of tested chemicals except
for virkons which had bactericidal action on
tested Brucella abortus after 20 and 30 minutes
of contact time.

Among the two evaluated antiseptics, all used
concentrations of dettol owned high powerful
bactericidal action after 30 minutes of contact
with Br. abortus.

Table (2). The distribution of Brucellaabortus from animals and environmental samples.

Positive No. (%)

Examined samples Total No.
Animals samples
Milk samples 100 4 (4
Aborted feti specimens 28 10 (35.7)
Environmental samples
Teat cups 20 0
Milkers’ hands 20 15
Sail 20 2 (10
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Table (3). Anti Brucella abortus activity of tested disinfectants and antiseptics under different conditions.

Product

Without organic matter
Contact time (minutes)

With organic matter
Contact time (minutes)

Disinfectants, dil.

10

20

30

10

20

30

Virkon S
1/100 - -
1/150 - -
1/200 - -
Suma sol

1
+
1

50% +
6.0 %
7.0% + -

1
+
+
+

QAC
0.5% + +
1.0% + -

+
+
+
+

Antiseptics:
Dettol
1/100 - -
1/150 - -
1/200 - -

Biocide
0.5% + -
1% - -

+ : Growth on the inoculated plats.
- : No growth on the inoculated plats.

Discussion

The lack of hygienic carcass disposal and local
husbandry methods resulting in the environ-
mental contamination with brucellosis and are
considered the main causes of disease en-
demicity in developing and underdevel oped
countries. The transmission of this pathogen
between animals usualy occurs through con-
tact with contaminated environment (Tittarelli
et al., 2005, Wilesmith 1978). Isolation of Br.
abortus from cow's milk constitutes a hazard to
suckling calves which can aso be infected by
suckling colostrum or milk from infected cows.
While, most of these calves rid themselves of
Brucella, a small percentage may continue to
be infected until adulthood, remaining negative
to diagnostic serological tests but aborting dur-
ing their first pregnancy. Such animals pose a
serious threat to brucellosis control and eradi-
cation (TerHuurneet al., 1993).

Milk is usually the main source of brucellosis
for urban populations. Ingestion of fresh milk
or dairy products prepared from unheated milk

is the main source of infection for most popu-
lations, it is recommended that healthy cows
should be milked first and infected cows last
collected in leak-proof containers and disposed
hygienically by deep buria in freshly slaked
lime at sites away from water courses.

Any areain which an abortion or infected par-

turition has occurred should be washed down

with an approved disinfectant such as hy-

pochlorite or iodophor disinfectant at recom-

mended working strength (Corbel 2006).

Other authors, like Rezaei et al. (2010)

isolated higher rates of Br. abortus from milk

samples 21/150 (14%).

Bacteriological detection of Brucella abortus
in different aborted feti specimens was previ-
oudly cited by many authors as Matrone et al.
(2009).

In this study, Br. Abortus was mainly isolated
(4% and 35.7%) from milk samples and
aborted feti specimens, respectively low con-
centrations were found in soil samples and
Milker’s hands swabs, (1% and 2%) respec-
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tively mean while no Brucellae were isolated
from teat cup swabs.

The recovery rate of Br. abortus from aborted
fetuses considered an important source of in-
fection to other animals in the farm so should
be infection to other animals and workers in
the farm, other factors such as lack of hygienic
measures in animal husbandry and in food han-
dling partly account for brucellosis remaining a
public health hazard (Ol E, 2010).

Farm implements used for handling contami-
nated material should be disinfected after use
by immersion in a suitable disinfectant
(iodophor, phenolic soap or dilute caustic
soda). Particular attention should be given to
the disinfection of footwear to ensure that in-
fection is not transferred outside the premises,
the hands should be treated with an antiseptic,
e.g. tincture of iodine (Cor bel 2006).

The transmission cycle of microorganisms can
be interrupted by disinfectants procedures
needed to be readjusted on the basis of envi-
ronmental temperatures, the degree of organic
matter contamination provide a public heath
benefit (Cozad and Jones, 2003).

It is known that the disinfectant power relies
on the concentration, time of exposure, tem-
perature, and reaction conditions (Bragg et al.,
2014). No adequately studies on the bacteri-
cidal evaluation of disinfectants on Br. abortus
were conducted. This work focuses on this
task, in- vitro evaluation of the efficacy of
commonly used disinfectants and antiseptics
against Br. abortus.

Our findings indicated that virkon s used for
disinfection of the animal house and environ-
ment was the most powerful among all tested
chemicals under different interfering condi-
tions and dettol was the strongest antiseptic can
be used safely on Milker’s hands. Also, we
found that dilutions lower than corresponding
recommended industrial concentrations could
inhibit and kill Brucella. Pathogen concentra-
tion, and the disinfectants used, as the volatile
and residual disinfectants may influence the
environmental quality.

Although, longer contact times under certain

conditions usually increases the bactericidal
activity of disinfectants, liquid disinfectants
can be less effective or inactivated under dirty
conditions or at alow temperature (M cDonnell
and Russell 1999) and Wang et al. (2015).

It was clear that dirty conditions achieved by
organic matter reduced the bactericidal action
of al tested chemicals with slight exception of
Virkon s, but longer contact times and higher
concentrations could improve the germicidal
effects of some of tested disinfectants on Br.
abortus. These results indicated that the bacte-
ricidal effects of each disinfectant on Brucella
lowered by the presence of organic matter.
Concentrations of disinfectants and prolonged
contact times enhanced it, which are in har-
mony with that detected by Animal Health
Australia (2005) and CFSPH (2007).

Our results were nearly similar to those re-
corded by Quinn et al. (1984) who studied the
activity of seven disinfectants, which included
representatives of phenolic, halogen, Q.A.Cs
(Quaternary ammonium compounds) and alde-
hyde compounds, against high concentration of
Br. abortus in the presence and in absence of
organic matter. He found that these disinfec-
tants performed well at 1% and 0.5% concen-
trations in the absence of organic matter. This
indicates thatiodine and dettol are antiseptics
of choice for hand workers and veterinariansin
farms while Virkon S (Potassium peroxymono-
sulfate and sodium chloride, 1%), Sumasol
(chlorinated powder, 0.6%) and Q.ACs
(Quaternary ammonium compounds) are disin-
fectants of choice for the control of brucellosis
in dairy cattle farms. On the other hand, Wang
et al. (2015) evaluated the bactericidal effects
of six disinfectants (including aldehydes, halo-
gens, quaternary ammonium compound, phe-
nolics, and alkalines) on Br. melitensis and the
potential factors that influence disinfection
process. They revealed that the minimum bac-
tericidal concentrations (MBCs) of these tested
disinfectants were all significantly lower than
the routinely used concentrations, and all the
tested disinfectants were effective against Br.
melitensis, but dirty conditions lowered this
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action, which enhanced by higher concentra
tions and longer contact periods.

Conclusion

Among all tested chemicals, Virkon S disinfec-
tant and dettol antiseptic posed the higher bac-
tericidal action on B. aboruts under different
interfering dirty and contact periods condi-
tions. In fact, these two chemicals are selected
on the basis of their easy usage, low toxicity
and somewhat cheap price (Alabi and Sanusi
2012). We highly recommend Virkon S for
disinfection of animal houses and fields and
Dettol as antiseptic for veterinarians and farm
workers for proper prevention and control
process of brucellosis. Also, further studies are
highly required to test different disinfectants
and antiseptics against Brucella in different
conditions.
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