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Summary
Research to determine effective protocols
for decontaminating pig-processing instru-
ments is lacking. In this study, decontami-
nation of tail-clipping instruments by dip-
ping in a chlorhexidine solution or water
was not as effective as wiping the instru-
ments with a clean cloth.

Keywords: swine, disinfection, decontami-
nation, processing, biosecurity

Received: December 17, 2001
Accepted: February 14, 2002

Despite the progress that has been
made in many areas of swine pro-
duction, no one has published

studies addressing neonatal polyarthritis
subsequent to pig processing since the mid-
1970’s, even though it continues to be a
problem. In 1975, polyarthritis due to bac-
terial infections was reported in 3.3% of
pigs over 3 days of age.1 Neonatal poly-
arthritis is most commonly caused by
hemolytic streptococci; however, Staphylo-
coccus spp, Escherichia coli, and many other
bacteria may also cause such infections.1,2

Risk factors for neonatal polyarthritis in-
clude tail docking and teeth clipping.1,2

Thus, improper decontamination of pro-
cessing instruments may have a significant
impact on pig health. Protocols on many
pork production facilities require that in-
struments used in processing, such as teeth
clippers, tail clippers, and ear notchers, be
decontaminated before each use. However,
strict implementation of instrument sanita-
tion may be difficult. Often producers ne-
glect such procedures because they are
inconvenient. Moreover, there is no

scientific evidence that these procedures are
effective.

We hypothesized that proper decontamina-
tion of processing instruments might assist
in preventing mechanical transmission of
bacteria among pigs during processing.
Our premise was that efficacious protocols
should eliminate or significantly reduce
numbers of bacteria on the processing in-
strument. For the purposes of this study,
disinfection was defined as aerobic culture
of less than one viable bacterium per cm2

of instrument cutting surface area.3 The
objective of this study was to determine
which of the following protocols was most
effective at reducing aerobic bacterial con-
tamination of tail-clipping instruments:
dipping instruments in a disinfectant solu-
tion; dipping instruments in farm tap wa-
ter; or wiping instruments with a clean
cloth.

Materials and methods
Forty 2- to 4-day-old barrows from ten
litters were randomly allocated to three
treatment groups and one control group of
ten pigs each. Each treatment group corre-
sponded to one of three protocols, each
performed after clipping the tail of a single
pig. Protocol One consisted of dipping tail-
clipping instruments for 3 seconds in a
freshly prepared solution of 2% chlor-
hexidine diacetate (Nolvasan; Fort Dodge
Laboratories, Inc, Fort Dodge, Iowa) di-
luted to 24 mL per liter of sterile water.
Protocol Two consisted of dipping tail-clip-
ping instruments for 3 seconds in an un-
used cup of farm tap water (chlorinated).
Protocol Three consisted of wiping tail-
clipping instruments with a clean cloth
laundered in Surf Ultra laundry detergent

(Lever Bros Co, Greenwich, Connecticut).
The positive control consisted of sampling
untreated tail-clipping instruments that
had each been used to clip the tail of a
single pig. One individually wrapped, ster-
ile tail-clipping instrument (Supravet;
Syrvet, Des Moines, Iowa) per pig was used
to cut each pig’s tail to a length of approxi-
mately 1.9 cm. Ten repetitions were per-
formed for each treatment.

A standardized area (approximately 2 cm2)
of each tail-clipping instrument was
sampled using a sterile cotton swab. The
sampled area included the bottom cutting
edge and the surface of the bottom blade
that faced the pig’s body. The top blade of
the instrument was not sampled. Swab
samples were immediately placed in indi-
vidual tubes containing 2 mL of chemical
broth to inactivate residual disinfectant
(D/E Neutralizing Broth; Becton-
Dickinson, Franklin Lakes, New Jersey).
The swab portion was broken off into the
tube of solution and the contents were
mixed by hand agitation. Samples were
placed on cold packs in a cooler on the
farm and during transport, then refriger-
ated until processing. A 100-µL aliquot of
the original sample was plated directly onto
5% blood agar. Additionally, serial tenfold
dilutions of original samples were made
using D/E Neutralizing Broth, and a 100-
µL aliquot of each dilution was plated di-
rectly onto 5% blood agar. Samples were
incubated for 24 hours at 37˚C. Colonies
of aerobic bacteria were counted and total
aerobic bacterial counts per 2 cm2 were
calculated.

The resulting bacterial counts did not pass
normality tests; therefore, the Kruskal-
Wallis test (nonparametric ANOVA) was
the statistical test of choice, as it is indi-
cated to compare the medians of three or
more groups of non-parametric data sets.4

Dunn’s multiple comparisons test was then
used to compare the difference in the sum
of ranks between two treatments with the
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expected average difference (based on the
number of groups and sample size). For all
tests, P<.05 was considered statistically
significant. GraphPad InStat version 3.00
for Windows 95 (GraphPad Software, San
Diego, California) was used for statistical
calculations.

Background contamination control
samples were collected. Briefly, five 3-mL
aliquots, respectively, of unused farm tap
water and freshly prepared chlorhexidine
diacetate solutions were cultured as de-
scribed above, except D/E broth was re-
placed by sterile water. Clippers were
exposed to farrowing room air for approx-
imately 3 seconds, sampled, and processed
as described above. Additionally, five un-
used towels were sampled by exposing the
towel to farrowing room air for approx-
imately 3 seconds and then placing a 1-cm
× 3-cm sample of towel into sterile water
and culturing as described above.

The prevalence of polyarthritis subsequent
to treatment was not measured in this
study.

Results
Background contamination
The mean aerobic bacterial count (± SE)
for the five tap water samples was 692 ±
594 colony forming units (CFU) per mL
and ranged from 0 to 3060 CFU per mL.
Only one of the five water samples was
sterile. All five samples of chlorhexidine
diacetate solution were sterile. Four of five
towel samples exposed to room air were
sterile. The aerobic bacterial count on the
fifth towel was 13.33 CFU per 2 cm2. The
mean aerobic bacterial count (± SE) on
unused instruments exposed to room air
was 32 ± 12 CFU per 2 cm2 and ranged
from 20 to 80 CFU per 2 cm2.

Bacterial counts on treated
instruments
Variation among median aerobic bacterial
counts for the treatments was greater than
expected by chance (P=.0004). There were
no differences between median bacterial
counts after dipping the instrument in
chlorhexidine diacetate solution for 3 sec-
onds or dipping the instrument in water
for 3 seconds, compared to not treating the
instrument. Wiping the instrument with a
clean cloth reduced the numbers of bacte-
ria cultured (P<.01) compared to not treat-
ing the instrument (Table 1).

Discussion
Many farrowing house personnel clean
processing instruments after treating each
pig to minimize the risk of spreading infec-
tions within and among litters. Common
procedures include rinsing the instruments
with water or dipping them in a solution of
disinfectant after processing each pig. All
treatments in this study were conducted in
the farrowing house of a commercial pork
production unit. Consequently, back-
ground contamination of tail-clipping in-
struments and towels was expected and did
occur. Additionally, the farm tap water
used was contaminated with bacteria and
thus may have increased contamination of
the tail-clipping instruments in some cases.

The results of this study demonstrated that
dipping tail-clipping instruments in water
or in a solution of chlorhexidine diacetate,
as commonly practiced in many pork pro-
duction facilities, and as implemented in
this study, did not disinfect tail-clipping
instruments nor significantly reduce aero-
bic bacterial counts compared to not treat-
ing instruments. Lack of disinfection using
chlorhexidine diacetate may have been the
result of inadequate contact time. A 10-
minute contact time for disinfection of
inanimate objects is the label recommenda-
tion. A 10-minute contact time was not
tested in this study, so the efficaciousness of
an extended contact time is unknown and
should be tested in future studies. How-
ever, producers wishing to test the efficacy
of an extended disinfectant contact time
for processing instruments can do so by

rotating multiple tail-clipping instruments,
such that after one instrument is used, it is
soaked in disinfect for 10 minutes before
that instrument is reused.

These experiments demonstrated that wip-
ing the instruments with a clean cloth be-
tween uses was an effective means of reduc-
ing aerobic bacterial counts on tail-clipping
instruments most of the time. Wiping the
tail-clipping instrument with the cloth was
the only treatment that achieved disinfec-
tion. Disinfection occurred in two of ten
replicates using this treatment. However,
the highest bacterial count (256,000 CFU
per 2 cm2) also resulted from this treat-
ment. In this study, wiping the contami-
nated blade of the tail-clipping instrument
with a clean cloth between uses was the
only treatment to significantly reduce aero-
bic bacterial counts, compared to using
untreated instruments. This study was con-
ducted in the farrowing house of a com-
mercial farm, yet four of five towels re-
mained sterile after brief exposure to room
air. The towels used in this study were kept
wrapped until use to prevent contamina-
tion from facility air. Depending on farm
sanitation, towels might become increas-
ingly contaminated and negate the
beneficial effects of this treatment. More-
over, using the same towel multiple times
might prove ineffective. Therefore, the au-
thors recommend that precautions be taken
to protect single-use towels or unused por-
tions of multi-use towels on the processing
cart by maintaining them in a closed bag or
container prior to use.

Table 1: Mean aerobic bacterial counts on a 2-cm2 area of pig tail clipper
cultured immediately after clipping the tail of one pig or after each of three
disinfection protocols.1

1     Protocols performed after clipping the tail of a single pig included dipping the
instrument for 3 seconds in a solution of 2% chlorhexidine (diluted to 24 mL per
liter); dipping the instrument for 3 seconds in chlorinated tap water; or wiping the
instrument with a clean cloth.

2     Colony forming units per 2 cm2

3     Fort Dodge Laboratories, Inc, Fort Dodge, Iowa
abc  Counts with different superscripts are different (P<.01); median bacterial counts

compared using the Kruskal-Wallis test and Dunn’s multiple comparisons test.
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Implications
• Dipping tail-clipping instruments in

chlorhexidine diacetate solution or
water after a single use did not
significantly reduce the median
aerobic bacterial counts on the cutting
blade compared to not treating tail
clippers.

• Wiping the cutting blade of processing
instruments with a clean cloth
between uses provided an effective
method for reducing the median
aerobic bacterial counts on tail-
clipping instruments most of the time.
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