Check for
updates

[=] [n]
2lwet 1Y
elSSN 2586-0860
https://doi.org/10.56786/PHWR.2024.17.14.3 Public Health Weekly Report

)
N
-,
Ho
olx
fo
=OIL_"
,
=
30,
il
re
)
=
=

>
e
i)
of
rid
)
O}A’,
ot
il
st
ol
>
ilod
o,
2
>,
odt,
ol
o,
=)
oX
md
o
2
o
2
)
rlok
)
N\
=)
=
>
1o
it
ool

F2¢ tisf iste] s 8 A7AY A4S EolA .

FQ Mo A EE; FEEE; vERYEHT; A2t

I\ | 2 A &9 9 FEAE 3 A7AY &8 4olal wohAl
A EE ARGl T 14 oAt gttt

T F2UHPo|H AZFAS-19(severe acute respiratory AR FEAIAES FEtdswd Y &
syndrome coronavirus 2), Y&E2(E0] F3, MPOX) 53 ol mt FAS2H(EECE =LA 2-355 A+ +
22 39 49 A9 o APFES 0] 83t 9A % [animal biosafety level 2-3 area, ABL2-3 areal), H4%&
A AAY A, Ad B4 B4 L A9 9, BYd ¥ &4 (specific pathogen free area, SPF area)2 /J%o] @
7F Al A 15t 5 B A7 Sk )l oo whEt Lo dujet ko r R Eo JEHIL Atk FEQHE 2
AYEEY AEFE S716HHA AdEE2] BAE 13T o AFAEES BEA HEE 57 710l ok A2
w24 ARGl TR Aol oAl loH, FEAAUAIE =9 HEAE FHEL + U AR, vE L EY St
oAl AAFEY Bt - FH A AREZ At Y AAE F (Vibrio cholerae), A2 M|2tt(Salmonella spp.)2 Zo] I+
sk Aol vl F23 Aol HAL AtH1]. & doA= < 3% SAI7F Aulst

el
=
i)
of
r o)
)
ox!
offt
i
i1
i)
>,
i}
=2
>
4
o
o,
=
)
rir
>
oot
of
il
Y
==

1= A

O:
i

al
SAE FFT & e Aol Bt 35
g

o Fawel woto] Bo 2/RGORN AT 2o FoEe AL A3AFRY

Received July 11, 2023 Revised January 20, 2024 Accepted January 22, 2024
*Corresponding author: 2134, Tel: +82-43-719-8040, E-mail: episome@korea.kr

Copyright © Korea Disease Control and Prevention Agency

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:// KDCA
ETAmY-M  Creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution, and reproduction in any Korea Disease Control and
medium, provided the original work is properly cited. Prevention Agency

www.phwr.org Vol 17, No 14, 2024 575


http://www.phwr.org
http://crossmark.crossref.org/dialog/?doi=10.56786/PHWR.2024.17.14.3&domain=pdf&date_stamp=2024-4-11
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

I Public Health Weekly Repo: ’\

o B3 o w2 +29 B
24 A1 01872 B

S At PAERAL JUAZ AFA P vk, w5}

A AdsE sEAERTH e BUET 238 ZRI5Ho

L A90lL MYsA golot Bk, B FAFBAY R
U] 79 folH AFe HBFES Aot Yt Aol

576

T AHF A (pass box)E &3l T4t

Z3]
H(pre-, medium-, hepa-filter)& & oJ7t= F7|% FF
It

HA stal, FEIA EF%e &5

rlr
e
H
U
inz)
N
it
é’
A

Zshs A HeA9 it BAIshs | Fasit. Ay

SYEA A LH o] A

)
o
1o
>
juiel}
offl
e
e,
rlo
ko
rln
i
jins
-
el

B3] &ol= Y

ot
o
ot
|
ff
)
)
ro
N
Nk
r'O
e
1o
i
jiA)
filo
oL
R}
ol
ol
=t
%0,
luk
>
2
o)

Committee)9] 41912 We FRAFTA ] Fold7A2 5
250} glofof St 2ol g 4 A4 29
2 98I 27hm BRI 357 AT AR &Y ol

A4 A e 8

=Ud 355

3z &Y 1S

S Al ol 2

www.phwr.org Vol 17, No 14, 2024


http://www.phwr.org

I Public Health Weekly Re.:uu’\

SUAe AdsEo] it 2 dS HAastsfoF 1] 3
9 A 714 AN At /A S S T

AN AAstA FEHoF Al W 2
At ABL2Y ABL3SF 2
ARSATE AY S o)

A ARSI, A W= 78 7] A o] A (individually venti-
lated cage)S AFEIC =M WHAA S Huht A 4 59
7Fe/de WAL U

olgo= HAdAH W LAY nA=Y 2 7S wet
st71 S wr1E=(d 23) 7] v REYEPS 35t

A Ao A7 BEREUHPL2 AR W AT A 5=
71389

H1 glon, AAF FEL FAAHFE IS E 5] (association

(sentinel animal)< 24 oFst= Ao g 1

for assessment and accreditation of laboratory animal care

international), 34355 75+d 3] A9 (the federation of

B 1. %47 vy RUEP A 5

AL

n4=3

gk

B2t

oy At

718 FHAR

FYLLANTS A

op-9-2 Abo| Ev|Z 2Hlo] 2] A(MCMV)
gl QHfolHA 3

EepHlolZ A KA o F O] A HAY)
Allctoldtol# A (HV])

Ipg-2 ZhedEkol 2 A (MHV)

d E gdlzjo} Hlo|2| A(F] F3)
npo| A Ee2u} &
SEAEYILYZ(HAY)
uh9-2 ofd]ieHto] 2 A (MAV)
StefutolH AKF TS TS
oh9-2 Hgulolg A(PVM)
uhe-A E[FH = Quto]Z A(GD VII)

ohg-2 vl A v A(MVM)

Hu4d 284 $HALCM) HiolH A
AR I 557](CAR) 7h+

AR} wRE 27t

Ardet 3

&+ O115a,c:K(B) (A E 2HtE 2HEL)
FdHte| - FA2

==

G T

TR

FUH YS(R|ot=rjop R )

FU EF (Ao 22T ARHN)

8F 5

LFCH]Z T A A E)

7Tet AU Y E

QR 7%

2| A= b

2 L1 Ea

%)

MCMV=mouse cytomegalovirus; HVJ=hemagglutinating virus of Japan; MHV=mouse hepatitis virus; MAV=mouse adenovirus; PVM=

pneumonia virus of mice; MVM=minute virus of mice; LCM=lymphocytic choriomeningitis; CAR=cilia associated respiratory.
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of Infectious Diseases
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ABSTRACT

The Korea Disease Control and Prevention Agency (KDCA) operates infectious animal laboratories with biosafety level 2-3

and clean animal rooms. As the number of animal-related studies and the use of laboratory animals have increased recently

in response to exotic infectious diseases, the quality control of laboratory animals has become more important to derive

experimental results that guarantee reliability and reproducibility. This manuscript aims to raise awareness among researchers

conducting animal experiments by guiding the quality control of laboratory animals in terms of microbiology, genetics, and the

environment at the laboratory animal facilities of the KDCA.

Key words: Laboratory animals; Quality control; Health monitoring; Biosafety
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Introduction

Recently, research related to the diagnosis, analysis of infec-
tion characteristics, pathogenicity evaluation, and vaccine de-
velopment of infectious diseases using laboratory animals has
increased owing to the prevalence of overseas infectious diseas-
es such as coronavirus infection and monkeypox. As the use of
laboratory animals has increased, interest in ethical use consid-
ering the welfare of laboratory animals has also increased, and
establishing a management system for the scientific and ethical
use of laboratory animals in animal testing facilities has become
a very important issue [1]. This study aimed to establish the ac-

curacy and reliability of the research and raise awareness of the

www.phwr.org Vol 17, No 14, 2024

ethical and scientific use of laboratory animals by introducing
quality control measures currently carried out at the laboratory
animal facility of the Korea Disease Control and Prevention
Agency (KDCA).

The laboratory animal facilities of the KDCA consist of an
animal laboratory of infectious diseases (animal biosafety lev-
el 2-3 area, ABL2-3 area) and a clean animal room (specific
pathogen-free area, SPF area). According to the biosafety level
and the purpose of the experiment, it is operated as separate fa-
cilities and areas. A biosafety level 2 research facility can handle
pathogens of risk group 2 according to the classification stan-
dards of risk group of a biological agent, i.e., organisms that

cause diseases with mild symptoms and easy to prevent and
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treat, such as Vibrio cholerae and Salmonella spp. A biosafety
level 3 research facility can handle pathogens of risk group 3
such as Mycobacterium tuberculosis complex and human im-
munodeficiency virus, which can cause fatal diseases but can be
prevented and treated. Therefore, biosafety level 3 areas ensure
the biosafety of facility users by maintaining a higher level of air
conditioning, sterilization, and airtight facilities compared with
level 2 areas. The clean animal room is an area where animal
experiments related to chronic metabolic diseases such as obe-
sity and aging can be performed without exposure to patho-
gens. Since all animal laboratories in KDCA are supplied labo-
ratory animals with SPF grade quality regardless of biosafety
level, more attention and management are required for quality
control of such animals compared with other animal labora-
tory facilities. The quality control of laboratory animals can be
largely divided into microbial, genetic, and environmental con-

trol [2].

Microbiological Control of Laboratory
Animals

It is important to suppress the invasion of microorgan-
isms in the laboratory to maintain the SPF grades of laboratory
animals. SPF refers to the absence of a specific pathogen and
a state in which some microorganisms that cause zoonosis are
harmless to humans but cause lethal diseases in animals, and
diseases, even if not fatal, are controlled [3].

To prevent pathogens from entering the laboratory ani-
mal facility, laboratory animal suppliers monitor bacteria when
bringing the experimental animal into the facility, and import
it only if pathogenic microorganisms are not detected. The

transport box for transporting animals should be equipped

582

with a filter to block the inflow of microorganisms into the box
and should not be brought in if microbial contamination is
suspected by checking whether the transport box is damaged
or opened. In addition, it is strictly prohibited to remove live
animals that have been handled within the enclosed area inside
infectious animal rooms. After the experiment was completed,
the carcasses of animals were sterilized with a high-temper-
ature and high-pressure autoclave before being removed to
prevent the spread of pathogens. For equipment such as ex-
perimental tools and breeding equipment, hydrogen peroxide
fumigation or ultraviolet sterilization was performed through a
pass room and pass box before being brought in to prevent mi-
croorganisms from entering.

Pathogens can also be introduced through external air or
water, and the air conditioner filter in the air supply port in-
stalled in the laboratory animal facility building. Only filtered
air is supplied through pre-, medium-, and high-efficiency
particulate air filters, and drinking water supplied to the ani-
mals can be purchased and used separately to prevent the in-
vasion of pathogens [4]. In addition, it is important to manage
whether facility users adhere to safety rules and facility usage
procedures to prevent the spread of pathogens. The KDCA’s
laboratory animal facilities are equipped with access control
systems at all entry points, allowing only authorized personnel
to enter through facial or pass card recognition. Furthermore,
on-duty personnel in the control room monitor the interior
and exterior of the laboratories and the main access routes in
real-time through CCTV monitors to prevent unauthorized
access. To obtain access approval from animal laboratories, us-
ers must complete a 2-h theoretical training and a 5-h practical
training. Additionally, they must be registered as participating

researchers in animal experimentation projects, as reviewed
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by the Institutional Animal Care and Use Committee of the
KDCA. To gain access to ABL3, individuals must undergo
an additional 2-h or more of theoretical and practical train-
ing for newcomers in BL3. Facility managers entering the fa-
cility through facility maintenance contracts are also required

to complete initial entry training. Additionally, they should

undergo maintenance training sessions 1-2 times a year to fa-
miliarize themselves with facility usage procedures. Facility us-
ers and managers should wear personal protective equipment
suitable for the biosafety level of the access laboratory, such
as full-body protective clothing, gloves, rubber, and respira-

tory protection. The cleanliness of laboratory animal facilities

Table 1. Health monitoring of laboratory animals

Method

Microbes

Serological test

Reovirus 3

Rotavirus (Epizootic diarrhea of infant mice)
Sendai virus (HV])

Mouse hepatitis virus (MHV)

Ectromelia virus (Mouse pox)

Mycoplasma spp.

Clostridium piliforme (Tyzzer's disease)
Mouse adenovirus (MAV)

Hantavirus (Hemorrhagic fever with renal syndrome)
Pneumonia virus of mice (PVM)

Mouse encephalomyelitis virus (GD VI)
Minute virus of mice (MVM)

Lymphocytic choriomeningitis (LCM) virus
Cilia associated respiratory (CAR) bacillus

Culture test

Salmonella spp.

Escherichia coli O115a,c:K(B) (Citrobacter rodentium)
Corynebacterium kutscheri

Pseudomonas aeruginosa

Staphylococcus aureus

Dermatophytes

Parasitological test

Spironucleus muris
Syphacia spp.
Aspiculuris tetraptera
Other intestinal protozoa
Ectoparasite

PCR Helicobacter hepaticus

Helicobacter bilis

Mouse cytomegalovirus (MCMV)

Pasteurella pneumotropica

Giardia muris

PCR=polymeric chain reaction; MCMV=mouse cytomegalovirus; HVJ=hemagglutinating virus of Japan; MHV=mouse hepatitis virus;

MAV=mouse adenovirus; PVM=pneumonia virus of mice; MVM=minute virus of mice; LCM=lymphocytic choriomeningitis; CAR=cilia

associated respiratory.

www.phwr.org Vol 17, No 14, 2024

583


http://www.phwr.org

I Public Health Weekly Repo: ’\

must be maintained by observing the entrance and exit proce-
dures and movement routes of researchers, and contamination
by other visitors and laboratory animals must be minimized
[1]. In addition, personal health and hygiene must be thor-
oughly managed, such as conducting regular health checkups
before entering and receiving vaccinations, if necessary, to
prevent contamination of the facility and researchers. In infec-
tious animal rooms such as ABL2 and ABL3, breeding rooms
and experimental areas are used separately for each pathogen,
and individually ventilated cages are used as breeding equip-
ment to reduce the possibility of pathogen transmission or
cross-infection.

Besides regular health monitoring is conducted semi-an-
nually (twice a year) to check for contamination by pathogenic
microorganisms in the laboratories. Regular microbial moni-
toring is performed by analyzing sentinel animals raised in
animal laboratories. In accordance with the guidelines of the
Association for Assessment and Certification of Laboratory
Animals, the guidelines of the federation of european labora-
tory animal science associations and the Ministry of Food and
Drug Safety, about 30 pathogens (Table 1) have been selected
for serum, culture, genetic, and parasite tests [5-7]. In addition
to regular monitoring, if a disease is suspected in the labora-
tory, additional tests should be conducted to manage the ani-
mal room based on the presence or absence of microbes. If
pathogenic microbial infections are confirmed, all laboratory
animals raised in the animal room are cleaned and disinfected
using disinfection liquid or hydrogen peroxide fumigation.
Even after disinfection, when pathogenic microorganisms are
re-detected, they are repeatedly performed until they are not

detected [1].
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Genetic and Environmental Controls for
Laboratory Animals

Another important factor for ensuring the reliability and
reproducibility of animal research is the genetic management
of laboratory animals. Laboratory animals can be classified into
inbred, closed, hybrid, mongrel, and genetically engineered
animals in terms of genetic breeding, the most suitable animal
species for the purpose of the study, and the strain and genetic
characteristics. Accordingly, experiments have been conducted
to select the necessary animal species [3]. Currently, most labo-
ratory animals used by the KDCA are inbred or transformed,
and genetic monitoring is replaced by receiving genetic infor-
mation from experimental animal producers or suppliers when
bringing them in. Regular genetic monitoring is required if the
animal system is maintained through the breeding of suburban
animals on its own After biopsy, DNA is extracted from some
laboratory animals (at the tail end in the case of rodents), and
the genotype is analyzed to maintain genetic quality.

The morphological, physiological, and biochemical char-
acteristics of laboratory animals, and their sensitivity to drugs
and microorganisms, are also affected by environmental fac-
tors in laboratory animal facilities. Therefore, it is important
to maintain the same environment for all laboratory animals
to minimize their impact on the animal test results. The envi-
ronmental factors of the facility include climatic factors such as
temperature, humidity, airflow, and wind speed; physicochem-
ical factors such as ventilation, dust, drunkenness, noise, and
illumination; nutritional factors such as cages, floors, feed, and
drinking water; and biological factors such as social ranking,
competition, and acceptance density among animals [4]. To

minimize the impact of environmental conditions on captive
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Table 2. Permissible values for environmental monitoring of laboratory animal facilities

Falling bacteria

Falling bacteria

Water quality

All areas (without animals)

All areas (with animals)

ABL-2, SPF

(0.5-5 um)

Below 3 colonies

Below 30 colonies

Reference to the Ministry
of Environment
Ordinance No. 439

- Occasional inspection:
in case of malfunction

- Periodic inspection: monthly

- Occasional inspection:
in case of malfunction

- Periodic inspection: monthly

- Occasional inspection:
in case of malfunction

- Periodic inspection:
twice a year

- Occasional inspection:
in case of malfunction

Category Area Standard value Maintenance cycle Measurement
Temperature All areas 21+2C - Daily check Value of automatic
- Periodic inspection: monthly  sensor & thermo-
- Occasional inspection: humidity meter
in case of malfunction
Humidity All areas 40-60% - Daily check Value of automatic
- Periodic inspection: monthly  sensor & thermo-
- Occasional inspection: humidity meter
in case of malfunction
Pressure Clean area 1-3 mmAq - Daily check Value of automatic
difference <animal rooms (9.8-29.4 Pa) - Periodic inspection: monthly  sensor & differential
- Occasional inspection: pressure meter
in case of malfunction
Animal rooms 3-5 mmAq - Daily check Value of automatic
>contaminated area (29.4-49 Pa) - Periodic inspection: monthly sensor & differential
- Occasional inspection: pressure meter
in case of malfunction
Negative-pressure area  —3 to -1 mmAq - Daily check Value of automatic
(-29.4 to —9.8 Pa) - Periodic inspection: monthly sensor & differential
- Occasional inspection: pressure meter
in case of malfunction
Lighting All areas 150-325 lux - Periodic inspection: monthly Illuminance meter
(8 am—8 pm) (12 h) - Occasional inspection:
in case of malfunction
Noise All areas Below 60 dB - Periodic inspection: monthly Sound level meter
- Occasional inspection:
in case of malfunction
Air quality All areas Below 20 ppm (ammonia) - Periodic inspection: monthly Ammonia meter
- Occasional inspection:
in case of malfunction
Air velocity All areas 13-18 cm/s - Periodic inspection: monthly Wind vane
- Occasional inspection:
in case of malfunction
Ventilation All areas 10-15 times/h - Periodic inspection: monthly Calculated with air
- Occasional inspection: flow & floor area
in case of malfunction
Dust All areas (with animals) Below 10.000 particles/ft® - Periodic inspection: monthly Air particle meter

Falling bacteria test
standard procedure

Falling bacteria test
standard procedure

Requesting service to
analysis company

ABL2=animal biosafety level 2; SPF=specific pathogen free.
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animals, the KDCA conducts monthly environmental moni-
toring of parameters such as temperature, lighting, noise, air-
flow speed, ventilation, intoxication, differential pressure, dust,
and water quality (Table 2). When changes occur in the envi-
ronment of animal laboratories due to construction and equip-
ment replacement, etc. We conduct irregular environmental
monitoring and take subsequent measures to maintain the fa-

cility environment [1].

Future Perspective

Microbiological, genetic, and environmental controls of
laboratory animals and management environments are impor-
tant for deriving experimental results that guarantee reliability
and reproducibility [3]. Currently, the KDCA is preparing for
regular health monitoring to ensure stable microbial manage-
ment of laboratory animal facilities. In order to maintain the
cleanliness of the facilities, hydrogen peroxide fumigation and
disinfection will be conducted, and the laboratory environment
will be maintained through inspection and maintenance of in-
dividually ventilated cages. Guidelines and Standard Operating
Procedures for quality control of laboratory animals will be
continuously reviewed and revised in accordance with the cur-
rent situation to provide researchers with up-to-date infor-
mation. Furthermore, a mid- to long-term maintenance plan
for aging-critical biosafety facilities such as double-door auto-
claves, hydrogen peroxide fumigation rooms, fumigators, and
pass boxes will be established. Budget allocation for facility re-
placement will also be pursued as part of the ongoing efforts.

The KDCA will continue to enhance the quality control of
laboratory animals to ensure the reliability and reproducibility

of experimental results and improve the welfare of laboratory

586

animals.
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