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environmental conditions of pig facilities
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BK21 for Veterinary Science, Seoul National University, Seoul 151-742, Korea
(Accepted: Sep 14, 2006)

Abstract : Experimental animals have been used to biological and medical purposes and the animals must
be, for these purposes, healthy and clean to microbial infection. However, the animals can be easily exposed
to pathogenic microorganism via several routes. Of the routes, environmental conditions are the most important
factors to keep the animals healthy and clean, especially air condition. Monitoring of air-condition has been
required to keep the animal healthy and clean. However, any guideline is not available for experimental
conditions with pigs. Therefore, the sampling times and points were compared in different conditions to
establish an optimal protocol for monitoring of air borne bacteria. Tryptic soy agar (TSA), blood agar
containing 5% defibrinated sheep blood and Sabraud dextrose agar (SDA) were used as media to capture
total bacteria, pathogenic bacteria and fungi, respectively. Two methods, compulsive capture using an air-
sampler and capturing fall-down bacteria were used to capture the microorganisms in the air. The points
and time of capturing were different at each experiment. Air borne microorganisms were captured at three
and five points in the open and closed equipments, respectively. Air was collected using an air-sampler for
1 min and 5 min and the agar plates as open status were left from 30 min to 2 hr. At first, we monitored
an experimental laboratory which dealt with several pathogenic bacteria and then, a protocol obtained from
the investigation was applied to open or close experimental conditions with pigs. Number of bacteria was
high from 10:00 to 15:00, especially on 13:30~15:30 but sharply decreased after 17:00. The tendency of
the number of bacteria was similar between two methods even though the absolute number was higher with
air sampler. Critical difference in the number of cells was observed at 5 min with air sampler and 2 hr
with fall-down capturing method. However, | min with air sampler and 1 hr with fall-down capturing were
the best condition to identify bacterial species collected from the air. Number of bacteria were different
depending on the sampling points in closed condition but not in opened condition. Based on our results,
a guide-line was suggested for screening air-borne microorganism in the experimental conditions with pigs.

Key words : monitoring method, air-borne bacteria, environmental condition.
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Table 1. Identification of microorganism isolated from
different rearing system

Equipment Microorganism Idnetification

Staphylococcus aureus
Staphylococcus saprophyticus
Staphylococcus xylosus
Staphylococcus sciuri
Streptococcus agalactiae (G-B)
Vibrio alginolyticus

Unknown B-hemolytic organisms

Open Bacteria

Staphylococcus auricularis
Staphylococcus xylosus
Staphylococcus epidermidis
Streptococcus constellatus

Bacteria

Closed Sphingomonas pancimobilis

Saccharomyces cerevisiae

Yeast Rhodotorula mucilaginosa

Trichophyton spp.

Fungi Aspergillus spp.
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< Preparation of screening >
[ Considering ]

. Which methods are available to capture the air—borne bacteria?
. When is the most appropriate time for sampling?

. What is the target organism?

. What is the purpose to screen?

How about equipment state?

d

< Sampling >

. Target microorganism and media

~ Bacteria —TSA or Blood agar, MacConkey agar; Yeast/fungi — SDA
Sampling time
— The high movement of pig and daily management within 10:00~15:00 (13:00~15:00)

3. Methods
Diary Purpose Time
urpos i
State P
Opened
P ) Identification tmin (204)
(3points)
Machine
Aif sampler) | T Closed
( pler) ] . Cell No. count Smin (100 )
(5points)
Opened L
Identification 1 hr
(3points)
Fall—down
Closed
) Cell No. count 2 hr
(5points)

&

< Transportation >

. Avoid heat, light and drying but do not cool intentionally

Transport sample to Lab as soon as possible, do not over 12hr

4

< Incubation >

. Bacteria — Incubate at 37°C for 24hr and 48hr

— Don't put agar plate over four—one to prevent growth inhibition by
anaerobic condition
Yeast, Fungi — Incubate at 30C for 48hr

U

1.
2.

< ldentification and analysis >
Count cell number
identification — Biochemical tests, Vitek system, molecular analysis etc.
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Fig. 3. The guide-line of monitoring methods for air-borne bacteria. A suggested guide-line of monitoring methods for
air-borne bacteria.
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