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BB #5700 http://www. lac. tcu. edu. tw/detail. php?recordID=1
n¥ X B #f P http://www. ncku. edu. tw/~animal/ch/m weight. html
B AL+ 018EEpE Y E e E H
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L2k S 1]
http://animal. coa. gov. tw/download/labaratory/110524/39 download all. pdf
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http://animal.coa.gov.tw/download/labaratory/110524/39_download_all.pdf




R 58 - ik i
O T 5

R —
8/23/2018




. 9% | QA4 2o
2. Bt (O 8D (T3







P S b

e PERT PR R EALTS(FRIRLL

€ 'y iRdi2 ) %- E-%3i% )

« Experimental animal — 45 & 4 4L * 30382 > K& &
g oo

* Laboratory animal - 3p 4= 12 4 1 2 1 &% 5 32
BREFLFAT R*PE G Had @z 5 Egs
il

N A W

Pennisi E. (2000) A mouse chronology, Science
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» Lee-Boot effect :
TSR ZERBDEST L TH AT Y AR
P e Bl 2 & ik Hp -2 £ jE4-5% 3 10-14% o Lee, S. van der; Boot,

L.M (1956). "Spontaneous Pseudopregnancy in Mice". Acta Physiol. Pharmacol. Neer. 5 (213).

« Whitten effect :

&?;;ﬂ%g%‘r}g\:‘&%? AE”E:(,BJ ?7¢Vﬁ‘g"%_%&34%/‘4?
ﬁ'a" ° Whitten, W.K. (July 1956). "Modification of the oestrous cycle of the mouse by external
stimuli associated with the male™. Journal of Endocrinology. 13 (4): 399-404.

» Vandenbergh effect :
AR RPER 2 T ¢ DR A B2 2 B ARIR)PE

oA M 2 pE B s ik Ep g P 5 Ex#* o Vandenbergh JG,

Whitsett JM, Lombardi JR (1975). "Partial isolation of a pheromone accelerating puberty in
female mice". Journal of Reproduction and Fertility. 43 (3): 515-23.

e Bruce effect :
WA RLFpdzed | RFERERA N FHR > A IRE
b 23T

Bruce, Hilda M. (1959). "An Exteroceptive Block to Pregnancy in the Mouse". Nature. 184
(4680): 105




Laboratory

Effects on rodents
procedures

Pheromone
Bruce effect Addition of a foreign male  Blocks pregnancy in females

Suppresses or prolongs estrus;
decreases luteinizing
hormone; increase prolactin

Females are housed together

Lee-Boot effect and isolated from males

Accidental exposure of
Vandenbergh effect prepubescent femal mice to Accelerates female puberty
male mice/urine

Females exposed to male Induces estrus in a group of

Whitten effect . )
animal or urine females

Bind RH., et al. (2013). “The Role of Pheromonal Responses in Rodent Behavior:
Future Directions for the Development of Laboratory Protocols”, J Am Assoc Lab
Anim Sci, Mar; 52(2): 124-129.
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“First do no harm” —
Greek Hlppocratlc Oath

iR ER

=5

...... | will use those dietary regimens which
will benefit my patients according to my
greatest ability and judgement, and | will
do no harm or injustice to them.......
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Handling methods used to pick up mice

Handling with a tunnel

» Mice guided into tunnel with free hand

» Smooth clear plastic
tunnels are ideal for
handling

Practicalities: cup

» Habituation to the hand

* On first handling, close hands loosely around
mouse for up to 20s (5-10s often sufficient)

Can also habituate by

» holding between closed
hands when transferring
to clean cages

https://www.nc3rs.org.uk/mouse-handling-tutorial




Handling methods used to pick up mice.

Gouveia K, Hurst JL (2013) Reducing Mouse Anxiety during Handling: Effect of Experience with Handling Tunnels. PLOS
ONE 8(6): €66401. doi:10.1371/journal.pone.0066401
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0066401

Video



http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0066401
https://www.nc3rs.org.uk/video-clips

Tunnel handling

https://www.nc3rs.org.uk/video-clips



Tunnel handling at IVC cage




Cupping method

https://www.nc3rs.org.uk/video-clips



Radial maze annotation

https://www.nc3rs.org.uk/video-clips
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http://www.somarkinnovations.com/labstamp-gallery-2

http://muromachi.com/en/archives/english/2157




https://rapidlab.com/




The Guide for the Care and Use of Laboratory Animals (the
Guide, NRC 2011) states:
“As a method of identification in small rodents, toe-clipping

should be used only when no other individual method (ear tag,
ear punch, microchip or tattoo) 1s feasible.” (pg. 75)
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o Fgaxi3 &+ (Intraperitoneal, IP )
o #up 3 %+ (Intramuscular, IM)

« R T ;1% (Subcutaneous, SC)
o F1 %+ (Intravenous, IV)
4k a4 a (Oral gavage)
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Capillary Microsampling (CMS)
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Capillary Microsampling (CMS)

Microsampling:
The volume of blood sample is generally less or equal 50ul

https://www.nc3rs.org.uk/microsampling

Learn how

Case Study from Medimmune

http://page.gyrosproteintechnologies.com/one-mouse-microsampling-offer



Animal Welfare

* Less stress

* Less invasive

» Sampling quickly

FeSCI;U:jCGS A facilit X « Fewer animals needed
: F:wuecreani;cals ﬁggjez <« s o o P - Alternative sampling routes

Fewer material/compound

required

* Reduced warming
* Reduced blood loss

* Reduced holding/restraint

Scientific

All animals sampled

Better PK/PD and TK/TD profiles

Multiple endpoints from one animal
Alternative sampling routes

Rehabilitation of animal for comparison studies

https://www.nc3rs.or




Crealing PK profiles by mouse serial sampling

reduces animal usage and enables more data points.

‘-ch
charles river

MICROSAMPLING: LESS IS MORE

Efficacy and safety

assessments require blood ‘—, ‘
collection from study animals

to gather data on the effects

of a drug compound. ‘_\

WHAT IS IT?

It is a method to collect a very small | ;_ i 100pL I‘

http://page.gyrosproteintechnologies.com/one-mouse-

microsampling-offer

ENDPOINTS

aaaaa t of blood, typically = 50 uL
Microsampling has been validated for numerous endpoints:

(ICH S3A Q&A document).
BIOANALYSIS PHARMACODYNAMICS CLINICAL PATHOLOGY

https://www.criver.com/products-
services/safety-assessment/toxicology-
services/microsampling?region=3701
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https://www.sciencedirect.com/science/journal/07317085
https://www.sciencedirect.com/science/journal/07317085/147/supp/C
https://www.sciencedirect.com/science/journal/01659936
https://www.sciencedirect.com/science/journal/01659936/97/supp/C

Use of Microsampling in Oncology Projects: Reduction & Refinement
AstraZeneca@

~\

Zena Wilson representing, Oncology IMED, Bioscience, AstraZeneca, UK

' .

Introduction
In drug projects, ‘with pr ing in-vitro props are selected for in -vivo testing to look at basic properties such as tolerability and blood levels. Many compounds are eliminated from
screening cascades at this step as they do not have the appropriate drug-like properties to produce positive results in later disease models.
In the majority of cancer drug discovery projects this initial in-vivo work tends to comprise of a rapid test to make sure there is no overt toxicity that would cause animal welfare issues (known as a tolerated dose
study or TD) followed by a pharmacokinetic study (or PK) to i i drug ion and eliminati

Using mice in routine PK studies can be challenging as the total blood volume of mice, often less than 1.5 mi, limits the size and number of samples that can be collected. Advances in bioanalytical techniques
have opened up the potential to use smaller sample volumes (microsamples) to assess drug exposure, whilst minimising the physielogical effect of taking large blood volumes.

Historically within AstraZeneca Oncology groups we have used two mice on the TD study and a further ten mice used to provide a 24 hour PK profile comprising of six time-points.

Several years ago we introduced a revised methodology for this initial in-vivo work package. By using smaller volume blood samples from the mouse tail vein we have been able to take timed samples from the
animals used on the first TD study, as well as a terminal blood sample at the end of that study, to provide some of the information normally obtained from the subsequent PK work.

In addition we have introduced serial bleeding taking samples during the time course of chronic studies (tolerance and efficacy) to obtain more dynamic PK measurements.

Refined in-vivo cascade

Historical in-vivo cascade

Tolerated Dose (2/3 mice)

Pharmacokinetic Study (10 mice)

Tolerated Dose + Pharmacokinetic (2/3 mice)

Chronic dosed tolerance / efficacy
Serial PK samples from the same mouse'’

* No need for satellite animals to generate additional PK data

Each mouse:
4 tail-prick microsamples
1 termi

Each mouse:

Chronic dosed tolerance / efficacy studies: 1 terminal cardiac sample

1

Single PK sample per mouse

. J
( N o N
Method Validation Data
training is for blood using the Before this method was routinely adopted by the Oncology group at Alderley Park
there was a significant amount of data PK studies (cardiac puncture
This bieeding technique can be followsd after warming the mice In a warming chamber to dilate the
biood vessels prior to taking the sample sl find this warming or vena cava) and tail vein microsampling (serial) to ensure that the data was comparable between
step is not necessary). the two methods.
Examples of the data sets shown below the and validity of using
Alternate sides of the tail should be used and successive needle punctures moved towards the tail ona g 2
Mean plasma profiles following IV desing of
100000 compound
———Compwt
- Comow2
o~ Senia
Samples are collected by a simple prck 1o .
e tip of the Mouse’s tal with & 259 neodie.
The blood s collected accurstoly with an o + oY
EDTA coatod 20ul micro capdiary tube u . A * 0
compound =
—e— Como w1
. compe:
o sens
Samples are g —
cantntuged 1o give a diuted ~— Sshae
plasma supernatant
s Time (hrs) = w

©Once the sample has been taken blood flow Is stopped by applying finger pressure on a piece of
soft sterile swab placed at the blood sampling site before the animal is returned to its cage.
\

Data sets were generated across a number of projects dosing historical and novel test agents to
increase confidence in the microsampling method. .

N

S

https://www.nc3rs.org.uk/microsampling#Resources




Effect of capillary microsampling on toxicological
endpoints in juvenile rats at PND4, 10 and 17

Xiaoyu Niu, Mira Wenker, Manon Beekhuijzen, Harry Emmen
WIL Research Europe B.V., ‘s-Hertogenbosch, The Netherlands

))j((( WILRESEARCH

Introduction & Aim |
+ Non-clinical touicity studlies in juvenile rats ar required by FDIA and EMA, priorto performing elinicaltrials in pedfiatric populstions. Toxicokinetic (TK) assassmant of thetested compound s essential for each

toxdcology study.
- 'rheoonmfunalw\ume Dm P blocdl sample for T assessment cannct ueoonemd frorm main test pups, instesd, ssteflie animals are used. Dus tothe small siz= of the juvenile rats, 3 terminal procedureis
used profile requires hich meansthe number of the number of main test animals.
+ Capillary lmka zmnumufhluudb—iﬂuuﬂme ppoint]. This technique makes it possible to collect multiple bload samples fiom one rat pup, thereby reducing
animal use in TKassessments.
+ We hiave proved that CV juvenile ats at 4,10, 3nd 17 days of age. One is whether CM ey
« In'this. pvﬂm.mlmmi;mu-m f OMS on body and oiga clinical signs.
Materials, Methods & Results
Wistar Han juvenite ats ot postriatal day (PD)4, 10.and 17 underwent CHS v fogular v masimur of 2 timesin . L i
grouplor? i CMS; blocd inat i t izl using iscurane.
ooy arel Grgan weights spleen arcl Data et zen M phed

cantrols. Clinical i in ife.

Tima Points 0524 05,22 as.24 o524 o524
(Hrs Post Dosa) 852
os
Terminstion | PRD 5 (Acus) PAD 1 gheuesy PHD 18 (Reuts) PHD 15 (hcutsy PHD 18 (Aeutst
FRD 11 ithenil FND 17 Eroric) FND 24 Ehronic) PND 34 (Chronic) PND 24 Chronic)
Climcalsigns | Allpups: s ks an check aftaronstima. | Nafindings P ———— sl | Hofindings Nofindings
sampling; hasmatomas disappearsdthe R veichi it
dayafioe trmirated immodiatly aharamping
Body Waight Na difarenca MNa diffarance Mo diffarance N differance Nodiffersnce
Organtieight | Nadiforanca No difercnca Mo difsrance Ho differance Nodifferance
Hoamatology | Acues ‘Acuta group mal Rcuta group matass Y ——
M Reclbkoo cals, haamoglobin, Wo diffsrance Rod bioe cols - R blccd cols
Chronic group malas: bssmatacit s Rewta group femslas: Acuts group famalas: Lana graup famals:
25Uk group: whies Hood call L Manooytus retialocytas Fedleod ol paneglbin, el war L
Chranic " hasmatocrit, MCH, nautrophil &+ Chranle group males: Chronlc group males ard famales:
25l ind Maan A Monacytas - Hodiferencs.
concsniration MCHC] + Chronic graup fomalas:
Me difsrance.
Acuta Rcuta grocp males: Acut group mates: Aasts graup males
[ Tighyearides T No difarance Mo difsrance o difirarice.
Chrenie group mlas andfemslas: group A group farmals:
Mo dPerenca No difercnca Trighrarides+ Trighcarides + Trighearides
Chranic group matks: Chronlc group males: Chronic graup @
Glucasa T Alanina aminotiarsiarasa (ALAT) Nodiffersnce
Chronic group
Nodiferanca Ho difsrance
* Ropasted sampling i passibla by aftamating the s of chack.
i and 30 i
ol v ifwoccmparcls el g e
f—
Summary & Conclusion
+ Removing maximum 3x32 ul blood over a 24 h pesiod did not adversely affect standard toxicological end points such as clinical body weights or parameters in both
 up 103 17.
red blocd cells, d . Among thoss, decreassd

" e blood cEiImuNthth appeared in all the acute groups, can serve asa sensitive biomarker for the CMS induced acute blood loss.

+ Most of the changed haemotology parameters came back to contiol kevels after 7 days, indicating a good recovery of the animals. Decreased
were microsampled for 3 times, suggesting a maximum of 2 CMS samplesin 24 hours for PND4 pups
TK blood sampii

+ EMS s fessible in juvenile rats for TK assessment. Utilizing this method could reduce the use of satellite animas 3-6 fold.

temained in the PHD4
it

animals for

EUROTOX 2015 | www.wilresearch.com

We have listening down to a science.

https://www.nc3rs.org.uk/microsampling#Resources

One Mouse, One PK..........The Magic of Capillary
Microsampling and the Gyrolab ™ Assay Platform

Sufyan Magbool, Jo Goodman, David Fairman, Dc

ninic Corkill, BSU & Bioanalytical

Sciences, Clinical Pharmacology & DMPK (CPD) Ove Jonsson, Michael Spreadborough,

Christopher Smith

| Introduction

Capillary Micro sampling (CMS) is
a flexible technique for collection
and handling of small exact
volume of liquid matrices (plasma
and or serum).

The CMS technique can be scaled
down to enable

pharmacokinetic (PK) sampling of
plasma and serum from mice, to
determine drug exposure of the
150 KDa antibody.

A PK assay on Gyrolab™
immunoassay platform can be
used to measure the
concentration of drug in different
matrices. Thus enabling

ion of ion-time

profiles

CMS a Step by Step Approach

n zu I

-

The Gyrolab™ Immunoassay
Platform

= Mano litre scale technology with
streptavidin-coated column
structures for instant capture
binding

= Flow through sandwich ELISA
format: Biotinylated Capture-
Analyte-Alexa 647 labelled

3R (Reduce, Refine, & Replace)

- R
= s

Why Use Capillary Micro Sampling
(CMS)
... is a flexible technique for
collection and handling of
smallexact volumes of liquid matrices,
such as blood, plasma or serum.

From tal o ce Bk
in 20-30 seconds: ‘amalicat volume

lobulin G (lgG) in any

e detection
» Reduced reagent use
* Robustness (less operator
dependent)
. d throughp
= PK assay on Gyrolab™ utilises
Study Design reagents to detect human
T T Tl T [ animal matrix
- uniaa = | |[Equivalence between CMS &
a5 ) Non-CMS
fer
o
e P P e

- Qnly 24 & 56 hour ime points compared for both
‘CMs & Non-CM!

» Number of Mice: 4 in each group

> Dose: 10 mg/kg

» Route of administration:
Intravenous

> Mice: Male C57BL/6

» Molecule: Control Antibody (IgG)

* Matrix Serum

~ 7 oamm

[ Compisin pradis with 5 fm poins
2 s
(<154 bt b e in 28 )

N.,...m
f
=ig b
:

t
i

~Ineroiss
- Rt coste

-
\.

CMS Is low-tech and easy to implement!

s

Goup  Time | MeanResponse  StdErmor

nos  2a | sezes 15927673
NOT 95 .l frpaTen
s 2a | se.ss 2.258763
@5 95 | va.ces 2799107

Conclusion ,’

» Animal numbers can be
drastically “REDUCED™

= Sampling from main study
animals will “REFINE” PK/TK
data

» CMS can be used to collect small
blood volumes

» The Universal PK assay on
Gyrolab™ eliminates the need for
antibody pair screening

» Gyrolab™ allows a lot of
flexibility in the CMS setting
where limited sample is available

» Possibility of multiplexing by
using Gyrolab™ all from one

sample

https://cdn2.hubspot.net/hubfs/378579/3-

Gyros/Marketing%20material/Posters/One-Mouse-One-PK-

The-Magic-of-Capillary-Microsampling-and-the-Gyrolab-
Assay-Platform.pdf




Thanks Your Participation




Resources:

THREEZE e IREENA
http://animal.coa.gov.tw/html/

NC3Rs:
https://www.nc3rs.org.uk/3rs-resources

Journal of Visualized Experiment (JoVE):
Manual Restraint and Common Compound Administration Routes
In Mice and Rats
https://www.jove.com/video/2771/manual-restraint-common-compound-
administration-routes-mice

MEDIpoint, Inc. :
http://www.medipoint.com/html/animal lancets.html

The Jackson Laboratory
https://www.jax.org/jax-mice-and-services/customer-support/technical-
support/breeding-and-husbandry-support/mouse-identification



http://animal.coa.gov.tw/html/
https://www.nc3rs.org.uk/3rs-resources
https://www.jove.com/video/2771/manual-restraint-common-compound-administration-routes-mice
http://www.medipoint.com/html/animal_lancets.html




i
1
it
=

[T

NEEIRYBdiiil

20180823



S|

s

{a] 55 FEM@;\%%J ! N2 EREVETILONEMER Y
e T%ﬁZ%EM@%?%ﬁ - MERZEY) - BimaeD
4‘&7#@%7%4‘&%3% s BREY) - £ IRBEIHVIRE
THE AR 2B ﬁﬁ?ﬁ%ﬁﬁ’]s MENEIEBEFY)

E4{E4 Animal welfare

Animal welfare is the well-being of animals.
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NEW ZEALAND TO START ENCOURAGING ADOPTION OF
FORMER LAB ANIMALS

Nadia Murray-Ragg

Social Media Coordinator and Freelance Journalist | Wellington, Mew Zealand | Contactable via nadia@livekindly.co

Posted by Madia Murray-Ragg | Jul 6, 2018

¥ B in sHARE f ¥ @

Former lab testing animals may be given a second chance in New Zealand.

The Ministry for Primary Industries (MPI), a public service department that manages farming, biosecurity, and animal welfare, announced
its support for the rehoming of former lab animals in New Zealand. Animal rights organizations across the country praised its move. A
petition, titled “Out of the Lahs,” was delivered by the New Zealand Anti Vivisection Society (NZAVS) and Helping You Help Animals

(HUHA) - both animal welfare-focused organizations pushing for compassion in the nation. MPI's declaration of support follows the

-~ -~ ' ‘e -~ -~
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A mouse at the University of Michigan in Ann Arbor is transferred from cage to cage in a tube, rather than being
hoisted by its tail—a common, but stressful maneuver. AUSTIN THOMASON/MICHIGAN PHOTOGRAPHY

Are happy lab animals better for science?

By David Grimm | Feb. 7,2018, 12:00 PM

ANN ARBOR, MICHIGAN—If they weren't in the windowless basement of a cavernous biomedical
research building, the "Aquatic Suites" might sound like a cushy vacation destination. But the
zebrafish here at the University of Michigan (UM) still have it pretty good. In a large room full of
aquaria, the striped, pinkie-size swimmers flit past fake green plants, white plastic tunnels, and
multicolored marbles that may remind them of the bottoms of lakes and streams. These simple
accoutrements are a luxury for creatures typically housed with little more than food and the water
they swim in. And the enrichments may make the animals better at what they do: serving as
important models for human disease.

For decades, lab animals such as rodents and fish have lived in barren enclosures: a small plastic
box, few—if any—companions, and little else. The smaller the number of variables, the thinking
went, the greater the accuracy of the experiment. But a growing number of studies suggests that
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