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Introduction of how to handle laboratory animals
(Lecture in Japanese)
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The use of laboratory mice including gene-modified or edited ones is a major characteristic
in “Universities” of laboratory animal science in Japan. In our university, feeding number of
mice is also increasing every year. On the other hand, we prepare breeding rooms not only for
various laboratory animal species, but also infectious and gene-modified animal rooms. As for
handling laboratory animals in RCALS, we would like to ask every user to be followed a Japanese
law for animal welfare and gene-modification, and a rule for the animal experimentations in
institutional animal care and use committee (IACUC) of SUMS.

RCALS could accept certified laboratory animals that are examined with microbiological
profiles, because contaminated-animals have a possibility to spread the infectious organisms to

other animals housed already in RCALS. We should also take care for some non-pathogenic



micro-organisms, because they might affect to the immunological event in any animal strains,
e.g. immunodeficiency strains. If it happens to severe outbreak by pathogenic micro-organism,
we will decide euthanasia for all animals in the breeding room of RCALS. Recently, there are so
many cases that the gene-modified mice are moved from other universities or national institutes,
but not from commercial breeding companies. Some laboratory animal facilities in universities
or national institutes are very poor for microbiological controls. We should also take care for the
cases, when mice are provided from that like universities or national institutes.

All breeding rooms for mice in RCALS are confined by P1A shield. Furthermore, there are
infectious laboratory animal rooms for P2A / ABSL2 and P3A / ABSL3 (rodents and nonhuman
primates) in RCALS.

If gene-modified animals are escaped to outside of shielded areas as P1A to P3A, our
university will be penalized from the Japanese government based on Cartagena law. Especially
in the case for gene-modified mice, please take care for not to leave neonate mice in old cages,
when users try to change from old to new cages at the rearing period.

A Japanese law, “Act on Welfare and Management of Animals”, was improved on 2013. The
3Rs policy on animal experimentations was made stricter, and then all users was also required
to follow strictly the law. To decrease the pain in the examined animals, we should practice
precise technique for handling animals and anesthetic or analgesic methods. In this lecture, we
will introduce precise procedures, e.g. how to enter and exit RCALS, to renew animals’ cages,
to identify individuals examined, to differentiate female or male, to perform anesthesia, to
administer any agents, and to collect samples. In addition to it, we will explain some attentions
about biosafety and gene-modified shields.
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Handling of experimental animal

(mouse, rat and rabbit)
ERBYOIMKTF K
(IR FURBEUIYFIZONT)

Research Center for Animal Life Science
BMESHERE 25—

Overview

2. Rabbit s##izonc

1. Rodent (mouse and rat)
+Breeding device(rack)

Entrance to animal room m&z~0Az AREEIToLT

*Cage exchange 7—vzm *Fixing of animalgzsi
+Individual identification @z - Sexinguiemsiz
*Sexing gz %

*Breeding method wsmya5s
Anesthesia iz
*Administration 5%

*Blood collection izmx

3. Dog ARIZDNT

4. RCALS website
*Microorganisms test semigmizonT i

Contract service in RCALS +vs—cozmen . .
5. Animal experiments
BYMRBROERESONT

Overview

1. Rodent (mouse and rat) 2. Rabbit »##izouc

. ; +Breeding device(rack)
Entrance to animal room maz~oAz it

*Cage exchange 7—vzm *Fixing of animal @z
*Individual identification @msix “Sexing %
=Sexing wiEs®

*Breeding method #micmsa55
*Anesthesia meix
-Administration 5%

*Blood collection #mi%

3. Dog ARIZOVT

4. RCALS website
. . A== LR—Y
*Microorganisms test #sEmgsiconT
-Contract service in RCALS v s—cosmzn

5. Animal experiments

WHRBORMEI<DOLNT

Genealogical tree of Mouse and Rat
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Mouse (cs7ei/6)

Rattus norvegicus
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Character (mouse)
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@ Most frequently used animal in experiment
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Character (Rat)

FVORHE

@ It is very similar to a mouse in shape but is much bigger than mouse.
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It is easy to get blood and other materials and is available enough for surgery.
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Nutrition, Reproductive Physiology, Pharmacology, Biochemistry, Immunology, Endocrinology,
Dentistry, Behavior and Psychology, Oncology, Toxicology
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General physiology properties

(Nocturnal)

weight of adult(g)

female 20~40 200~400
male 25~40 300~700

Length(cm) 7 15~20
Tail length(cm) 7 15~20
Lifespan (year) 2~3 2~3
sy temperature 36.5~38.5 375~385
Water intake
(ml/day) 8 %
Food intake
(g/day) 4~6 12~15

General physiology properties

(Nocturnal) ~

weight of adult(g)

female 20~40 200~400

male 25~40 300~700

Length(cm) 7 15~20
Tail length(cm) 7 15~20
Lifespan (year) 2~3 2~3
oy temperature 36.5~38.5 375~385
Water intake
(ml/day) 6 %
Food intake
(g/day) 4~6 12~15

Circadian rhythms of water intake in male rat #svromkgoamzs
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Entrance to RCLAS
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Research center for Animal Life Science
SPF-2 area user guide

Regarding SPF-2 area

*SPF area has been in operation since September, 2024.

-Stricter microbiological control.

+0ld building area has microbial contamination and is

currently being cleaned up.
= Entry/Exit system, Bring/Carrying out animals. Bringing
goods(items) etc--, operation differs from the old building

area.

Please thoroughly disinfect any goods(items)
you bring with you using paper towels.

If you have many goods(items) to bring,
please consult with our staff in advance.
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Put on mask, cap, and gloves =

Place for goos(items) to be brought
in front of the changing rooms

Be careful not to let the cuff of the jumpsuit touch the flogf ™S

@ Cover the cuff of the jumpsuit

completely with glov
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@) Be sure to fasten the collar of the
using the attached Velcro.

@Cover completely with shoe covers so that th
- coxmmr

s —
. N " )
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Spraying 70% ethanol around and sole the slipper

Research center for Animal Life Science
SPF-2 area user guide

Exit SFP-2 area




. Spraying 70% ethanol around and sole the slipper
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Be careful not to touch the masks, caps,
and gloves installed when taking off

your jumpsuit.

Before leaving the room, throw
caps, masks, and gloves in the
trash.
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Work Clothes in Area SPF
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To maintain an SPF environment,it is important
to:

— Prevent the introduction of pathogenic
microorganiéms; ®© © o
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Regarding the Return of Work Clothes

Ry ADRENFIE Returning

Slippers

SPFT7
FABRZR  SPF area

1?%%%@5@%”735% FKEIZLTOwAA—%FHDHD

Turn the zipper to face
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Parenting by a Single Female
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Proper animal care and management are
essential for appropriate animal
experiments.

Cage exchange
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= Breeding device for Radents <z, sormmmse

* Removal of cage from rack(breeding device) r—somysL

* Rat cage exchange suror—vsm
* Mouse cage exchange <vzor—vsn

+ Setting to breeding device smzE~orE
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Individual identification by ear punch(ing)
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Sexing [T

*Newborn
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*Adult
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Newborn mouse (2days)

The distance between the genitalia and the anus is shorter for females and longer for males.
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The distance between the genitalia and the anus is shorter for females and longer for males.
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Adult mouse (10-week old)
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Presence of vulva in females © AROEOOFE
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Presence of scrotal bulge and penis in males




Adult

rat (10-week old)

.

Presence of vulva in females © ARAOBADFE
Presence of scrotal bulge and penis in males  * A RIZREROWLHLBEDHFE
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Technique of Breeding
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=Sexual cycle check wmunonz
*Mating ==

*Mating check xzonz

Condition of breeding

mouse rat
Sexual@ycle (days) 4~5 4~5
Breeding (weeks) 8~10 12~16
Pregnancy (days) 18~21 21~23
Birthaveight (g) 05~15 5
Ablactation (days) 7 21 7 21
Ablactation@veight (g) i 10 40~50

Condition of breeding

mouse rat
Sexualitycle (days) 4~5 4~5
Breeding (weeks) 8~10 12~16
Pregnancy (days) 18~21 21~23
Birth@veight (g) 05~15 5
Ablactation (days) i 21 . 21
Ablactation@veight (g) i 10 40~50

— B Sexual cycle

FIERIEH  Rest of estrus

Sexual cycle in Rodents
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Method of vaginal smear Determination of proestrus cycle phase by vaginal state
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Rat Plug
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Rat breeding using bottom mesh cage
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- Arat plug drops immediately SULERENTCIRETS S

* Check the dropped plug in the bottom mesh cage mi¢ ## 2% 21- 087 —SIZANTHT >




Check spermatozoa in vagina
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Delivery.s

Rodents deliver babies 21 days after mating
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Anesthesia ma:=

*Injection anesthesia staa
Anesthetic Combination/mixture
Ketamine + Xylazine combination @4 430 + BSOSO BE
Medetomidine + Midazolam + Butorphanol tartrate combination
BHAT MU AIH TS LHERBINLI7/—ILES

Inhalation anesthesia wA#&:

Anesthetic
Isoflurane  «(v7L5>

Sevoflurane tR7)L5>

Dose

ERREBEORSE

. . L EBTASVHEBELSUU
@ Ketamine + Xylazine combination
%

Per kg of body weight BEE BB )
Mouse : Ketamine 80-100 mg+ Xylazine 10 mg ; for 20-30 min.

Rat  :Ketamine 75-100 mg + Xylazine 8 mg ; for 20-30 min.

9 R:80-100mg+ 10mg (RN RS ) :20-305
Fvb :75-100mg+8me (BRI ) :20-305

@ Medetomidine + Midazolam + Butorphanol tartrate combination

—#A EBATIEDY SHYSL BEBIMNT7/—IV EBRIEK

jifi% F3b—) JFLIHUE) RELTT—)
RVALER 0.75 mg/kg 4 mg/kg. 5 mg/kg - BEHE
DEREE 1.875ml 2ml 2.5ml 18.625ml 25ml

BE 15 ug 40 pg 50 ug - /100 gl




Inhalation anesthesia
R ARREY
Anesthetic
Isoflurane ( ISOFLU®) 47152
Sevoflurane (SEVOFRANE®)#ons

FEE AVINT (ERE:AVII)
RTINSV (E@RE:ERTLY)

Concentration and flow rate (Isoflurane) with face mask
Mouse:1.5~2.5%. 200~400ml.” min
Rat :1.5~2.5%. 400~600ml.min

Inhalation.anesthesia with face mask
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Administration

Bk

*Intraperitoneal administration mmmizs

*Oral administration gous
BOVUTEH, ARORKISES

*Intravenous administration smmas
caudal vein zux

*Subcutaneous administration grss
dorsocervical mss

Intraperitoneal administration

B M 5%

*Needle (23-27G) wass
*Syringe s
*Alcohol swab/antiseptic cottonzia—ruex

Oral administration by feeding needie)

#OKE @EOVOTHEER)

Feeding needle gay. =
Forrat (9cm)

For mouse (8cm)

FIEF1 ADFERDHIFTEL

*Syringe uss
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BERPRKIEELTIRET S

Tail vein injection
Intravenous administration
EHIRES

*Needle Mouse; 2 7G
AT Rat; 25Gor 276G

*Syringessm

= Alcohol swab. Styptic cottonzia—wmesnmme

*Glass container for animal fixing
ERAORERF-BARDHSAER

BAfiI:cm

Subcutaneous administration

ET#RS

*Needle  Mouse; 25276
e Rat;23~2 5

*Syringesss

*Alcohol swab, Styptic cottonzia—rmeirnmme
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Tail vein blood collection Overview

EMAEND .
§ 1. Rodent (mouse and rat) 2. Rabbit sy#iouc
*Entrance to animal room@sz~oAz *Breeding device(rack)
*Cage exchangesr—vsi Ao
*Needle (23G~25G) or Blade 8€ exchanger vz «Fixing of animalgss%
*Individual identificationmuumsix .
RS = Sexingetimsix

= Sexingu e 5%

*Glass container for animal fixing Breeding methodssmicm 2%

__ * Anesthesiamsix 3. Dog #zizaue
YROREBEEATOHSREE o
*Administrationg s
*Alcohol swab. Styptic cottonzua—wmeienmmn *Blood collectionzmx 4. RCALS website
= Microorganisms testsemigizonc S DR—LN—
. . =Contract service in RCALSt>s—cozitgs . .
*Hematocrit kapillaren~=tousrzme 7 5. Animal experiments

BNRBRORMEZDONT

Microbiological Testingasmsseoic FoEROMEMREGIRIEMHPCREFAL PCRAIY> L DB

QAT
Microbiological testing of rodents area are

performed by environmental material PCR.
*Microbiological criteria/standardv>s—izg A+ ammon e mzonms
-+ 20205F10AMD
DEUA—TRIROSUNERAT DRI, B THILENHD .
WEMREER 54@(@\4)5!‘: 751:10)5!)
FEIENTIREM B (BN DIR)PCRIZKDERE
F1EZEEYERN-RE
Since October 2020
Four times a year (January, April, July, October)

Three times a year: environmental material (indoor
dust) inspection by PCR

Once a year, test using decoy animals

* Microbiological testing system in RCALSt>s—costsmmaiks
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Microbiological criteria/standardsasmos s mssuse

IRIEBMEIPCREMR D A% Environmental material PCR
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« Basically, core sets are usually inspected i il E—

(MVM)/(MPV) (™9 R/ SR A L R) o ©: A, O LENSHBATIIEL

« Once a year, we use a decoy method, taking into account external factors
such as mouse exports.
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Microbiological testing system in RCALS

LU TORMEMRERH

A WS A & RRSRE S AR 36 RIS HR BRRA 1% B 80

37 ARAN

|

iR, AR EFHEDRE

B ERERD(24)
AAXBRUYELRDERRYYEME
AAREREFERREREREFEME

BT A (24)
SRRV — AR
SRR R

Overview

1. Rodent (mouse and rat) 2. Rabbit sy #=ounc
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5. Animal experiments
BMRBRORMOVT

Contract service in RCALS
SHRLEH

* Cryopreservation of and offspring

production from frozen embryo
ZRIDOEERT CRHERRMOSOET R

Cleaning(SPF) by embryo transfer

BRIBIEICLD0)—=T
Production of transgenic mouse(mice)
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Rabbit sssiouc
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Variety of Oryctolagus cuniculusr+»+xosm
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ERBMELTOERTE

RBER . CMNIRHAFEITYWEIEEROD
BMIEENTODINEINEARDHER
* BIRES ALY U (BEIRM AL THE)
* KEABIELPT WD (ERICHRERHEREA)
(RBF 39.5°C)

fEEmEOER
* FUADEEMN KLY

Z0ith

B AR, EMABIRER. EMHR. EMost

RER. RIEOIEIC T 2EMERDOME.

Ao A )V DRERE

VY X O—iReEEE

RRARRE 2.5~5.0kg
HERKE 40~100g

Fan 7~8%

KR 38. 3~40. 1°C
EkE 300~400ml/B
EEEE 100~150¢/H
PR 47 A

S #:5~67 A, if:7~87 A HIBERM
REEH 3~128
HEon REFIH
SRR 30~358 (F31H)
EFH Fi96~8M
N 30~45H

VY X O—REEEE

BARKRE 2.5~5.0kg
HAERRE 40~100g
Fn 7~8%
iR 38. 3~40. 1°C
BKE 300~400ml/A
BEE 100~150g/H
TR 4 A
REE i#:5~645 8. If:7~85 A $93EH
REAH 3~128
HEoR ZRHR
SRR 30~35H (FF#931H)
EFH F196~80T
HEL 30~45H

Rabbit breeding device(rack) in RCALS
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The ANICON cage
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Sexing of adult animalssaeromeas

Male Female

BEDHR
EZLAIFIORRE (BLALFR)
BREOFE

Overview
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- Cage exchangesr—vxi
*Individual identificationmumsix
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*Breeding methodssicm+s=i
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5. Animal experiments
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3. Dog ARIOVT

4. RCALS website
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Dogs breeding equipment with animal welfare in mind

SE. ZEERREPMESGHERAR L I—DEMELIAXATEZRIET SI1H 1=
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We decided to renovate the aging canine breeding room at the Research Center for Animal
Life Science, Shiga University of Medical Science.

We have developed and introduced a canine rearing system that takes into consideration
animal welfare through exercise and communication with the surroundings, which are

considered essential in the rearing and management of dogs.

1 BB TEDAR—RER =y —CRE

1. Cage layout with space for exercise

IIIIIIIMIIIIIllxﬂlllllll/fﬂllIIIMIIIIIIII © TUERBEEOHRICEE
Tl © BBICRBELOAR—R
© REIRFL/ORYvTHE

¢ Cage is placed in the center of the breeding room
¢ Ample space around the perimeter
* Epoxy non-slip coated floor

‘ RURKT—  Pencage
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AIERERY ST ETEEAFT LIS

o —T R 11,510mmxBE1T1,750mmxE &
1,900mm
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‘ 47— T4\ TDEE) Exercise around the cage
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2.EI{EL—=2,%" acclimatization training

T—U0ORREE T ICRIBSE . BIYELICERL-ATEEETIO
JEIEFL—=2F &£

Conducting acclimation training to ensure full performance of the cage and
animal welfare—conscious husbandry

1EFBELENSAREENTTT—ORAITAS
24 RDEKEMYLEHL—FERY 115
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Summary, Dog =,z

CNLEOBEB LV —=U T ERET D EITEY, A1RE—DHNTATMERAL:
BE) O —UNRENB(ESERERA FEBLDIZIA = —LaVITELEEAER
EABESI,

By implementing these structures and training, the canines learned lofted locomotion in the cage and
powerful running locomotion around the perimeter of the cage, creating a rearing environment suitable for
communication with the workers.

FL BRI EYAIANEES LTOHIEEZEZLETRELLE DEEENR ELE.
In addition, the workability of the treatment was improved as the dogs learned to stay still on the treatment
table through acclimatization training.

HULEICKYBMEIICREL A XORA BT EEER SN DEHEMIITIFAATREICA T2
EEZTWD,

We believe that the above has made it possible to easily and permanently manage the breeding of canines in
consideration of animal welfare.
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Summary

FeH
oA —EFALEBMRBREER SN D H-Y . SEOETLLUICHPEE
FALTIEEET LOBROLET .
We hope that you will take advantage of this seminar and our website when
you conduct animal experiments using the Center.

THERENHYFELL, BEAEVI—BEFTERLEhEEEL,
If you have any questions, please do not hesitate to contact the center staff.

FAZOEROHEMEL(C, TREGRYRIEL. FYFIRALOT LU 2-E4585
BHTBYET,
We will do our best to make the center more accessible and responsive to the
needs of our users.
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@ Put a filter cap or cage (2 Secure a cage with a band.

top firmly on a cage

Normal cage  IVC-A 000000

@) Place cages in the @ Close the bag and tie the
transport baé,/— CzzzzTrrIz) string \\ \ I / / -

! #Up to 2 cages
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(@ Put a filter cap or cage top firmly (2 Secure a cage with a band.

on a cage.

o~

The cage for rats

Y
\\

) Place a cage in the transport sack. @ Close the sack and transport it on
a cart or dolly.

L [

Hup to 1 cage

Q

EEFHYOEIRFR
(XOR.IYRBEUVIHFIZDUNT)

) o

gYMEREFERRE S —

BMEREHRO DTN ODEEL

Five Requests Before Starting
Animal Experiments

CEEFREZRBRIEREEMICEBLTLESL,
Prepare a LMO documents.

[

N

.SPF&F3 70 ICHERL— L EERERETF > TLEEL,
Keep rules and work flow for maintaining SPF i

w

CRETREEEZABTLAVTESY,
Don’t raise rodents in your home.

IS

C3REBTFLTLEE L,
Adhere to 3R, strictly.

5. BMOBU~OEREBESHEVLET,
Consider animal welfare.

R h2ERAT 255 3R RBROEREIC
You can submit a document of animal
experiments using living modified organisms
after acceptance of LMO documents.

B {ER EER (Genetic modification of animals)
B fERARER (Use of modified animals)
EiETERER (Inoculation of animals with modified microbes)

Keep rules and work flow for maintaining
SPF environments

Your Laboratories




BEREEZRTHBLAVLWTLEIY,

Don'‘t raise rodents in your home.

EMERBRTTF O AL TEWITRWETR
Duties that you must keep for animal care

3Rs
Reduction (EERICERT 3K DHIR)

Replacement (BMEBRICEDLZHE)

Refinement (E#&DERE)
Reasons why you select materials and methods for refinement?

BYERNZLOMAICHT ZHAICE. ZOMNACLELRECEVT, TEIRY Z0BYICERES
ABVWHEICEDTLEFIIEESHL,

BYMERTTOLELL TRWITHEVLERE
Duties that you must keep for animal care

3Rs
Reduction (EERICERT 3K OB

Replacement (BM#RERICEDL 3Hi%)

Reasons why you use mammals instead of invertebrate or cells?
HMELOFANBENEET 3 LA TEZHMBICEVT, TEIRVBYERTIHEICRDYEZ LD
EARATBILICRBLEThEESHL,

Refinement (EEDER)
Reasons why you select materials and methods for refinement?

BYERZLOFRICHT 2HEICE, ZONRICLERREICEVWT, TEZRY ZOBMICERES
ABWHERILL2TLAThERS &L,

Consider animal welfare.

&<#$377—F (Frequent alerts)
BEFF (Over crowding)
HRENTOERBERT — Y OEOHRE

(Leaving alive or dead animals within used
cages in washing rooms)

TRELHRET (Incomplete euthanasia)

A serious over crowding report 1
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EBBEVLET. ICHIEA LD —SHHY 9, F—I91, BEEBEVLET,

31 adult mice are jam-packed in a single cage. More than 15 mice are also found in the
other cages. Please improve the breeding number in a cage.

In this case, the leader never dealt with the alert, | directly claimed the leader and his or
her lab-head.

Please keep FIVE B6 or FOUR ICR adult mice in a cage!

A serious overcrowding report 2
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S HRLAT IV RGECHICRET L 3 BALLELET,

There are 6 adult, 8 baby and 12 newborn mice in a cage, and all newborn mice have
been already died because of cannibalism.




Incomplete euthanasia reports

A serious overcrowding report 2
Bt : 2024/05/08
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The alert strongly blamed the experimental
leader for the behaviors as follows: "Your animal breeding which multiple adult males and
females are co-breeding for long time is animal abuse because of repeated pregnancy.”;
“As soon as confirmation of pregnancy, the female must be isolated.”; and “If you
continue such unsuitable breeding, you may be violated under a Japanese law.”.




