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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)
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Genealogical tree of Mouse and Rat
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Mammalia
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Mus musculus W
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Rodentia
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Muridae
FXH

Mouse (c578L/6)

TETHERE Rat (War)

Character (mouse)
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@ Most frequently used animal in experiment
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@ The production of various transgenic mice is possible
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Character (Rat)

POk

@ It is very similar to a mouse in shape but is much bigger than
mouse.
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General physiology properties

General physiology properties

|
Rat Mouse | Rat
(Nocturnal) (Nocturnalﬁ (Nocturnal)
weight of adult(g) weight of adult(g)
female 20~40 200~400 female 20~40 200~400
male 25~40 300~700 male 25~40 300~700
Length(cm) 7 15~20 Length(cm) 7 15~20
Tail length(cm) 7 15~20 Tail length(cm) 7 15~20
Lifespan (year) 2~3 2~3 Lifespan (year) 2~3 2~3
oy temperatire 36.5~38.5 37.5~38.5 By temeeratre 36.5~38.5 37.5~385
Water intake Water intake
(ml/day) 6 35 (ml/day) 6 35
Food intake Food intake
(&/day) 4~6 12~15 (&/day) 4~6 12~15
Circadian rhythms of water intake in male rat #ssrosxzonmza Overview
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(1985) Exp.Anim.,34.57-62
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Entrance to rodent room

* Entrance to the RCLAS +vs—~oxz
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Entrance to the RCLAS
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Cage exchange

Uk

* Breeding device for Radents<sz. surmmmsn

* Removal of cage from rack(breeding device)
= OBRYEL

* Rat cage exchangesstor—vzm
* Mouse cage exchangez»zar—vsi

+ Setting to breeding devicemmzr~one

Breeding device for Rodents
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Removal of K'Eﬁ m rack (breeding device)
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Prevention of water leak accident
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*Water supply equipment with coil spring flip-up
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Individual identification method

- Dye coating (picric acid)
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Adult mouse (10-week old)
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Technique of Breeding
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*Sexual cycle checkummomez
*Mating x=

*Mating checkszomz

Condition of breeding

Condition of breeding

mouse rat
Sexual cycle (days) 4~5 4~5
Breeding (weeks) 8~10 12~16
Pregnancy (days) 18~21 21~23
Birth weight (g) 05~15 5
Ablactation (days) 21 ’ 21
Ablactation weight(g)' 10 40~50

mouse rat
Sexual cycle (days, 4~5 4~5
Breeding (weeks) 8~10 12~16
Pregnancy (days) 18~21 21~23
Birth weight (g) 0.5~1.5 5
Ablactation (days)v 21 21
Ablactation weight(g' 10 40~50

Sexual cycle in Rodents

Method of vaginal smear

(BRAT —DFMSHEIE)
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Mating &

AREXE

-BOMBAEBOZEIICL D, HEAMOHIEER, AR, BBLET, BRAT—ERBLE AFREHRRE.

Proestrus Estrus Metestrus Diestrus
SRR SAHA b FEALLL
(9~ 18E5) (21~2385f) ($B8~18) (#18%)
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Determination of proestrus cycle phase by vaginal state
EOREICKY (FIFAEDHEHE

* Check the flush of vaginalg D4l 2%

Proestrus
ECEY

i
Mating &
FREXE

The Vaginal Impedance Checker
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Mating check
Mating REEDHER

-> Until next morning with male(d)
REIIAREBAETRBEEES

Plug check in mouse <z nmieR

-> Next morning, check the plug of a female mouseXXE 2B DA TIRDBEHKRT 5,

Plug (+) Plug (+) Plug (-)

Rat breeding using bottom mesh cage
Br—SERVESYEORE

- A rat plug drops immediately FYNIERNTCISET TS
*Check the dropped plug in the bottom mesh cage E#£H#ET 2108 —JICAN

Rat Plug

757 (EBR)

Check spermatozoa in vagina
ERDOBEFEER




Deliveryas

Rodents deliver babies 21 days after mating
REEHBLIIIR FYMNIZTO®RN21BTHET S,

Pregnancy check the size of the abdomen at 13 days 138 BZ3IcidBESBOAZECHIESRETES
*Not to excite the mother to 2-3 days before delivergzain2~38a13. BHEFMLAEN

‘ No cage exchange ‘X
Uk
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Postpartum oestrus smsis
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Anesthesia ma:

*Injection anesthesia xsimm
Anesthetic Combination/mixture
Ketamine + Xylazine combination @443y +iEBEL SO BE
Medetomidine + Midazolam + Butorphanol tartrate combination
EHAT NS OU+IH IS LHERBIMLI7/— VRS

*Inhalation anesthesia A gz

Anesthetic
Isoflurane «1voLSY

Sevoflurane HR7)L5>

Dose

A RBRENRSE

. . L. EETSSUHERFLSUY BA
@ Ketamine + Xylazine combination :

=
Per kg of body weight #58 (KB 1kg) H1Y
Mouse : Ketamine 80-100 mg+ Xylazine 10 mg ; for 20-30 min.

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

Y R:80-100mg+ 10mg (EEM % 5 ) :20-30%
Sk :75-100mg+8me (BREMIZS) : 20-30%)

@ Medetomidine + Midazolam + Butorphanol tartrate combination

—#4% EBATIIVY 35V BRBIMNIT/—I £BRIEK
[EITE F3b—L SHYSLMYUR) ARLTF=IL
IVABEE 0.75 mg/kg 4 mg/kg 5 mg/kg = BREE
DERRE 1.875ml 2ml 2.5ml 18.625ml 25ml
BE 75 ug 40 pug 50 ug - /100 g1

Inhalation anesthesia

0% A FREY
Anesthetic
Isoflurane (ISOFLU®) 1vons2
Sevoflurane (SEVOFRANE®)«tons5>

BB AVINSY (BERBAVII)
ERINSY (BE@% R ILY)

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

®5&
*Intraperitoneal administration mrmis

*Oral administration snzs
BOVUTE . RAROHKISES

*Intravenous administration smmizs
caudal vein m#sr

*Subcutaneous administration srus
dorsocervical sus

Intraperitoneal administration

BERENIR 5%

*Needle (23-27G) usst
*Syringe smm
* Alcohol swab/antiseptic cottonzia—ruz

" Intraperitoneal administratioin torat

\




Oral administration (by feeding needie)

BOKS (EOVOTHEER)

*Feeding needle oy s
For rat(9cm)

For mouse(8cm)

FimFI1ADFEPDIZHIFTELS

*Syringe smm

S

q Lﬂf\‘\mm\unn} _

Rat Oral administration
R Y 0

MK S RIGEE SR

B PEKISEEGLTRET D

Tail vein injection
Intravenous administration
EMIRES

*Needle  Mouse; 27G
e Rat ; 25G or 27G

* Syringessse

*Alcohol swab. Styptic cottonzi-—rsirmmese

*Glass container for animal fixing
FRAOREREIRAEDASREH

B{I:cm




Subcutaneous administration

BF#&S

*Needle  Mouse; 25~27G
EATS Rat; 23~25

= Syringessm

* Alcohol swab. Styptic cottonzia—nsmernmue

- Cage exchanges—vxis
*Individual identification@ssi=

*Microorganisms testsmgaizont
= Contract service in RCALSt>s—cnmitis
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Blood collection:u:

E &R

(IR &= #5ARE)
Ity gk
g X & Ak

-E?(sanguination #® K &8 IR
32000 gﬁ ﬁ H"’(

Tail vein blood collection
R RARIR M

*Needle (23G~25G) or Blade
TS

*Glass container for animal fixing
FRANREREBZARNASAEH

* Alcohol swab. Styptic cottonzia—nsmwernmue

*Hematocrit kapillaren~=tsvsrzas




)?L.collection

Rat tail vein blood collection

Heart blood collection

DR M

Needle  Mouse; 22~23G
EATEH Rat; 19~22G

* Syringesim

CNEMREIE S

BT ESIE b

Abdominal aorta blood collection
R K ENARER M

Needle  Mouse; 22~23G
SEATEH Rat; 19~22G

*Syringess
INEVHREES
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Microbiological Testinguemsziouc

*Microbiological criteria/standard«>s—icig A+ ammosEmsente
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* Microbiological testing system in RCALSt> 45—t st ks
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Microbiological criteria/standardsismonensnze

Mouse o©.z@14mE Rat ©: BA15EE
o irus(RORFERDAILR) (SOAV) (BBIER# I AL °
L AILR) ®
T4 —HE al ©
o [c]
(B) (KA§HO115) or ]
.
St )
e R) Gic ©
EQRILIR) Spi ©
4B) @ Hel ©
V) (RHROBIAIR) o (Cil AR) bacillus (D—/\F 5 A HHE) o
irus (TMEV) (R RB B2 1L R) o M (TMEV) (X AR EE %I/ LR) O
VM) (XA # AV R) o Pr N(RIRBRIAILZR) ©
AT F/I4NR) o M YATFIIAIAR) @
is type 3(LADAIVRB(T3) o Rec s type 3(LAIAILA B4T3) O
re ratory (CAR) bacillus (A—/\FILAHHE) o Rat parvovirus S(KRV/H-1/RPV) (Sh/ LD LR) o
(A5 —) o
(MVM)/(MPV) (R R/ SRS A LR) o ©: A, O: LFENBHBATIFAL

AT B AR TR ITAIEIRA TEGL

Microbiological testing system in RCALS
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Contract service in RCALS
DL

¢ Cryopreservation of and offspring

production from frozen embryo
ZREONDEHE R ISR DO EFER

¢ Cleaning(SPF) by embryo transfer

ZRNBIEI LDV —=2Y

¢ Production of transgenic mouse(mice)

FIURD IR RIER
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