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Forew
ord

A
n

im
al ex

p
erim

en
ts are essen

tial to
 basic bio

lo
gical an

d
 m

ed
ical research

 – cre-
atin

g a classic d
ilem

m
a as th

e acq
u

isitio
n

 o
f k

n
o

w
led

ge fo
r th

e go
o

d
 o

f m
an

-
k

in
d

 p
laces a bu

rd
en

 o
n

 an
im

als. T
h

e p
ro

tectio
n

 o
f an

im
als is h

igh
 o

n
 th

e 
agen

d
a o

f m
o

st E
u

ro
p

ean
 co

u
n

tries an
d

 sets lim
its o

n
 research

. In
 2

0
1

0
, fo

l-
lo

w
in

g lo
n

g an
d

 co
n

tro
versial d

iscu
ssio

n
s, th

e E
u

ro
p

ean
 P

arliam
en

t ad
o

p
ted 

a E
U

 d
irective o

n
 th

e p
ro

tectio
n

 o
f an

im
als u

sed
 fo

r scien
tifi

c p
u

rp
o

ses. T
h

is 
d

irective p
ro

vid
es n

ew
 an

d
 m

o
re strin

gen
t regu

latio
n

s in
 m

an
y asp

ects, w
h

ile 
also

 settin
g u

n
ifo

rm
ly h

igh
 stan

d
ard

s acro
ss E

u
ro

p
e fo

r th
e ap

p
ro

val o
f an

im
al 

ex
p

erim
en

ts an
d

 th
e acco

m
m

o
d

atio
n

 an
d

 care o
f an

im
als u

sed
 fo

r research
 

p
u

rp
o

ses. 

T
h

e fi
rst ed

itio
n

 o
f A

n
im

al E
xperim

en
ts in

 R
esearch

 w
as fi

rst p
u

blish
ed

 in
 2

0
0

4
 by 

th
e D

eu
tsch

e F
o

rsch
u

n
gsgem

ein
sch

aft (D
F

G
, G

erm
an

 R
esearch

 F
o

u
n

d
atio

n
). 

B
o

th
 th

e G
erm

an
-lan

gu
age an

d
 th

e E
n

glish
 versio

n
 are n

o
 lo

n
ger available. 

T
h

e am
en

d
m

en
t to

 th
e G

erm
an

 A
n

im
al W

elfare A
ct in

 2
0

1
3

 to
 brin

g it in
 lin

e 
w

ith
 th

e E
U

 d
irective resu

lted
 in

 a n
u

m
ber o

f ch
an

ges to
 th

e ap
p

ro
val p

ro
cess, 

p
lacin

g a greater ad
m

in
istrative bu

rd
en

 o
n

 ap
p

lican
ts th

an
 befo

re. W
ith

 th
is  

revised
 ed

itio
n

, w
e aim

 to
 p

resen
t an

 o
verview

 o
f th

e cu
rren

t legal req
u

ire-
m

en
ts, in

clu
d

in
g p

ractical in
fo

rm
atio

n
 regard

in
g th

e o
rgan

isatio
n

al p
ro

cesses 
fo

r th
e ap

p
licatio

n
 an

d
 th

e p
erfo

rm
an

ce o
f tests o

n
 an

im
als, as w

ell as ex
p

lain
 

th
e legal an

d
 eth

ical p
rin

cip
les o

f research
 u

sin
g an

im
al ex

p
erim

en
tatio

n
. In

 
ad

d
itio

n
 to

 th
e bro

ch
u

re, th
e D

F
G

 w
ebsite o

ffers fu
rth

er in
fo

rm
atio

n
 – scien

-
tifi

c p
ap

ers, legal tex
ts, ap

p
licatio

n
 fo

rm
s, etc. – w

h
ich

 can
 be accessed

 u
n

d
er 

w
w

w
.d

fg.d
e/tiersch

u
tz (available o

n
ly in

 G
erm

an
).

In
 o

u
r so

ciety, d
iscu

ssio
n

s aro
u

n
d

 an
im

al ex
p

erim
en

ts are co
n

tro
versial an

d 
o

ften
 very em

o
tio

n
al, n

o
t least becau

se o
f th

e absen
ce o

f factu
al in

fo
rm

atio
n

 
abo

u
t th

e p
u

rp
o

se o
f th

e ex
p

erim
en

ts, th
e bu

rd
en

 th
ey p

lace o
n

 th
e an

im
als, 

o
r th

e resu
lts an

d
 p

o
ten

tial ben
efi

ts. W
ith

in
 th

e fram
ew

o
rk

 o
f th

e B
asel D

ec-
laratio

n
, scien

tists h
ave co

m
m

itted
 to

 en
gage in

 m
o

re co
m

m
u

n
icatio

n
 w

ith
 

th
e p

u
blic an

d
 to

 p
ro

vid
e p

eo
p

le w
ith

 m
o

re in
fo

rm
atio

n
. T

h
is bro

ch
u

re th
ere-

fo
re also

 in
ten

d
s to

 in
fo

rm
 th

e in
terested

 p
u

blic abo
u

t th
e sco

p
e an

d
 n

eed
 fo

r 
an

im
al testin

g. O
n

 th
e basis o

f sp
ecifi

c ex
am

p
les an

d
 ex

p
lan

atio
n

s o
f scien

tifi
c 

m
eth

o
d

s, w
e en

d
eavo

u
r to

 ex
p

lain
 th

e p
rin

cip
les o

f ex
p

erim
en

tal an
im

al re-
search

 an
d

 th
ereby p

ro
vid

e a co
n

tribu
tio

n
 to

 a m
o

re o
bjective d

ebate o
n

 th
e 

to
p

ic.

T
h

e bro
ch

u
re is th

e resu
lt o

f co
o

p
eratio

n
 betw

een
 m

em
bers o

f th
e D

F
G

 S
en

ate 
C

o
m

m
issio

n
 o

n
 A

n
im

al P
ro

tectio
n

 an
d

 E
x

p
erim

en
tatio

n
 an

d
 th

e D
F

G
 H

ead 
O

ffi
ce in

 B
o

n
n

. A
t th

is p
o

in
t, I w

ish
 to

 th
an

k
 everyo

n
e w

h
o

 h
as co

n
tribu

ted 
to

 th
e co

m
p

letio
n

 o
f th

e p
ro

ject by su
bm

ittin
g tex

ts an
d

 en
gagin

g in
 critical 

d
iscu

ssio
n

s. 

I h
o

p
e th

at yo
u

 w
ill fi

n
d

 it an
 illu

m
in

atin
g read

!

G
erh

ard
 H

eld
m

aier
C

h
airp

erso
n

 o
f th

e S
en

ate C
o

m
m

issio
n

 o
n

 A
n

im
al P

ro
tectio

n
 an

d  
E

x
p

erim
en

tatio
n

 o
f th

e D
F

G
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Introduction

Th
e an

alysis of th
e h

ereditary in
form

a-
tion

 (D
N

A
) of com

plex an
im

als – su
ch

 
as th

e fru
it fl

y D
rosophila m

elanogaster, 
th

e m
ou

se, rat, pig, cow
 or th

e h
u

m
an

 
bein

g – is on
e of th

e m
ost im

portan
t 

scien
tifi

c ach
ievem

en
ts of recen

t years. 
G

reat progress also h
as been

 m
ade in

 
oth

er areas of th
e life scien

ces, in
clu

d-
in

g n
ew

 in
sigh

ts in
to th

e stru
ctu

re of ri-
bosom

es (th
e protein

 factories of body 
cells) an

d in
to th

e aston
ish

in
g plastic-

ity of stem
 cells. Th

ese fi
n

din
gs provide 

n
ew

 
in

sigh
ts 

in
to 

th
e 

com
plexity 

of 
vital processes, im

prove m
edical care 

an
d n

u
trition

 for h
u

m
an

 bein
gs an

d 
an

im
als in

 th
e lon

g ru
n

, an
d th

ereby 
con

tribu
te to an

 in
crease in

 th
e qu

ality 
of life an

d life expectan
cy.

C
on

siderable progress is h
ow

ever n
ot 

con
ceivable 

w
ith

ou
t 

th
e 

u
se 

of 
an

i-
m

als in
 research

. O
n

ly w
ith

 th
e h

elp 
of 

an
im

al 
experim

en
ts 

h
as 

it 
been

 
possible 

to 
u

n
derstan

d 
h

u
m

an
 

an
d 

an
im

al 
life 

processes. 
Th

is 
in

clu
des 

th
e fu

n
ction

 of sen
sory organ

s an
d of 

th
e n

ervou
s, h

orm
on

al an
d im

m
u

n
e 

system
s, as w

ell as th
at of in

dividu
al 

gen
es, 

w
h

ich
 

can
 

on
ly 

be 
decoded 

w
ith

in
 th

e con
text of th

e total organ
-

ism
. 

For 
research

 
of 

su
ch

 
com

plex 
processes in

 th
e in

tact livin
g organ

ism
, 

an
im

al testin
g w

ill also be n
ecessary 

in
 fu

tu
re. 

Th
ere 

h
ave 

alw
ays 

been
 

oppon
en

ts 
to an

im
al testin

g. N
ow

 as w
ell as in

 
th

e past, oppon
en

ts h
ave accu

sed re-

search
ers of view

in
g h

u
m

an
 bein

gs as 
su

perior to an
im

als. A
n

oth
er critiqu

e 
states th

at resu
lts from

 an
im

al experi-
m

en
ts are n

ot tran
sferable to h

u
m

an
 

bein
gs an

d th
at an

im
als are m

ade to 
su

ffer solely to satisfy scien
tifi

c cu
ri-

osity. From
 today’s perspective, som

e 
an

im
al experim

en
ts con

du
cted in

 th
e 

early days of an
im

al research
 do in

 
fact seem

 cru
el, alth

ou
gh

 th
e sam

e is 
tru

e of su
rgical procedu

res perform
ed 

on
 

h
u

m
an

s. 
Th

is 
is 

m
ain

ly 
du

e 
to 

in
su

ffi
cien

t 
su

rgical 
tech

n
iqu

es 
an

d 
an

aesth
etic option

s at th
e tim

e. Th
e 

discovery of an
aesth

esia in
 th

e 19th
 

cen
tu

ry w
as a godsen

d for h
u

m
an

s 
an

d an
im

als alike, an
d today, its u

se 
in

 an
im

al testin
g is obligatory as w

ell 
as rou

tin
e. 

Th
e 

criticism
 

of 
an

im
al 

testin
g 

h
as 

led to th
e form

u
lation

 of ru
les gov-

ern
in

g th
e u

se of an
im

als in
 scien

tifi
c 

experim
en

ts as early as th
e 19th

 cen
-

tu
ry. Th

ese h
ave been

 con
tin

u
ou

sly 
expan

ded 
ever 

sin
ce. 

Th
e 

G
erm

an
 

A
n

im
al W

elfare A
ct is on

e of th
e m

ost 
strin

gen
t acts w

orldw
ide. It en

su
res 

th
at an

im
al tests are con

du
cted on

ly 
w

ith
in

 th
e con

fi
n

es of socially accept-
able n

orm
s an

d are su
bject to govern

-
m

en
t 

con
trol. 

E
very 

an
im

al 
experi-

m
en

t for biom
edical research

 pu
rposes 

requ
ires a w

ritten
 application

 to th
e 

com
peten

t au
th

ority of th
e relevan

t 
state an

d m
u

st con
tain

 a detailed ju
s-

tifi
cation

 for th
e experim

en
t. A

n
 an

i-
m

al w
elfare com

m
ittee, con

sistin
g of 

specialist research
ers as w

ell as repre-
sen

tatives from
 an

im
al protection

 or-
gan

isation
s, advises th

e au
th

ority. Th
e 

decision
 on

 th
e proposal is in

form
ed 

fi
rst an

d forem
ost by an

 evalu
ation

 of 
th

e in
dispen

sability of th
e experim

en
t. 

Th
is 

m
ean

s 
th

at 
th

e 
proposal 

m
u

st 
con

tain
 

plau
sible 

argu
m

en
ts 

provid-
in

g eviden
ce th

at th
e scien

tifi
c goal 

can
n

ot be attain
ed w

ith
ou

t th
e u

se of 
an

im
al tests or altern

ative m
eth

ods.

In
 order to safegu

ard a h
igh

 bioeth
ical 

stan
dard w

ith
in

 an
im

al experim
en

tal 
research

 across E
u

rope, th
e E

u
ropean

 
Parliam

en
t in

 2010 adopted D
irective 

2010/63/E
U

 on
 th

e protection
 of an

i-

m
als u

sed for scien
tifi

c pu
rposes. Th

e 
directive stresses th

ree prin
ciples th

at 
m

u
st be m

et to en
su

re an
im

al w
elfare 

in
 scien

tifi
c research

. Th
is is referred 

to as th
e Th

ree R
s prin

ciple: R
edu

c-
tion

 an
d R

efi
n

em
en

t of experim
en

tal 
m

eth
ods as w

ell as th
e developm

en
t 

of R
eplacem

en
t an

d com
plem

en
tary 

m
eth

ods of an
im

al testin
g. In

 addition
, 

th
e E

U
 directive con

tain
s a n

u
m

ber of 
n

ew
 regu

lation
s on

 th
e approval an

d 
perform

an
ce of an

im
al tests. In

 Ju
ly 

2013, th
e G

erm
an

 A
n

im
al W

elfare A
ct 

w
as revised an

d adapted to th
e E

u
ro-

pean
 directive. O

ld regu
lation

s w
ere 

retain
ed an

d su
pplem

en
ted w

ith
 n

ew
 

specifi
cation

s.

The genetic m
aterial of anim

als contains sim
ilar characteristics to the genetic m

aterial of hum
ans. This 

m
akes e.g. the fruit fl

y a suitable candidate for research into hum
an life processes and diseases. 

1901
1904

1902
Em

il von Behring
NOBEL PRIZES

Ivan Pavlov
Ronald Ross

The function of serum
 therapy,  

particularly in cases of diphtheria
The physiology of digestion

Scientific research  
on m

alaria
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Experim
ents w

ith anim
als:  

D
efi

nition and fi
gures

W
hat is anim

al experim
en-

tation?

Th
e G

erm
an

 A
n

im
al W

elfare A
ct de-

fi
n

es an
im

al experim
en

tation
 as in

ter-
ven

tion
s an

d m
an

ipu
lation

s in
 an

im
als 

if th
is is associated w

ith
 su

fferin
g, pain

 
an

d in
ju

ry to th
e an

im
als. Th

is applies 
to all procedu

res su
bjectin

g an
im

als to 
stress “equ

ivalen
t to, or h

igh
er th

an
, 

th
at cau

sed by th
e in

trodu
ction

 of a 
n

eedle in
 accordan

ce w
ith

 good veteri-
n

ary practice” (A
rticle 3, 2010/63/E

U
). 

In
 reality th

is m
ean

s th
at each

 proce-
du

re carried ou
t on

 an
im

als for scien
-

tifi
c pu

rposes m
u

st be recorded as an
 

an
im

al experim
en

t an
d approved by 

an
 au

th
ority. A

pproval is requ
ired for 

all vertebrates, ceph
alopods (e.g. octo-

pu
ses) an

d decapods (e.g. lobsters). 

A
s part of th

e approval process by th
e 

com
peten

t au
th

ority, th
e reason

 for 
th

e u
se of an

im
als as w

ell as th
eir liv-

in
g an

d care con
dition

s are exam
in

ed. 
A

pproval for an
 an

im
al test is gran

ted 
on

ly for th
e pu

rposes expressly speci-
fi

ed in
 th

e G
erm

an
 A

n
im

al W
elfare 

A
ct. Th

is in
clu

des basic research
, ap-

plied 
research

 
for 

th
e 

preven
tion

, 
detection

 
an

d 
treatm

en
t 

of 
diseases, 

qu
ality an

d effi
cacy testin

g of dru
gs, 

foren
sic 

in
vestigation

s, 
en

viron
m

en
-

tal protection
, prom

otin
g an

im
al w

ell-
bein

g, im
provem

en
t of an

im
al h

ou
s-

in
g con

dition
s, con

servation
 of species, 

as w
ell as edu

cation
, train

in
g an

d pro-
fession

al developm
en

t.

Th
e killin

g of an
im

als for th
e sole pu

r-
pose of organ

 extraction
 or th

e produ
c-

tion
 of cells does n

ot con
stitu

te an
im

al 
experim

en
tation

. C
ells or organ

s are 
eith

er 
exam

in
ed 

directly 
or 

u
sed 

to 
create cell an

d tissu
e cu

ltu
res. Su

ch
 in

 
vitro cu

ltu
res can

 su
pplem

en
t or par-

tially replace experim
en

ts on
 live an

i-
m

als an
d m

ake it possible to develop 
altern

atives to an
im

al testin
g. A

bou
t 

on
e-th

ird of all an
im

als u
sed for re-

search
 pu

rposes is u
tilised for th

ese in
-

vitro m
eth

ods. 

H
ow

 m
any anim

als are 
used in research?

Th
e G

erm
an

 M
in

istry of Food an
d A

g-
ricu

ltu
re 

an
d 

th
e 

Federal 
Statistical 

O
ffi

ce an
n

u
ally record th

e total n
u

m
-

ber of all an
im

als u
sed in

 G
erm

an
y. 

In
 2014, 2.798 m

illion
 an

im
als w

ere 
u

sed for research
 pu

rposes. In
clu

ded 
in

 th
is are 2.008 m

illion
 an

im
als u

sed 
in

 an
im

al testin
g an

d 789,926 u
sed 

for organ
 extraction

. Th
e n

u
m

ber of 
an

im
als n

eeded for research
 pu

rposes 
correspon

ds to 0.35%
 of all 795 m

il-
lion

 an
im

als u
sed in

 G
erm

an
y – th

is 
sm

all percen
tage is essen

tial for gain
-

in
g kn

ow
ledge abou

t th
e n

atu
ral ba-

sis of life an
d for m

edical progress. A
t 

788 m
illion

, th
e largest proportion

 of 
an

im
als w

ere cattle, pigs, pou
ltry an

d 
sh

eep; th
ese w

ere slau
gh

tered to pro-
vide 

food 
for 

h
u

m
an

 
con

su
m

ption
. 

A
n

oth
er 4 m

illion
 an

im
als w

ere killed 

1905
Robert Koch

Transm
ission and treatm

ent  
of tuberculosis
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by h
u

n
tin

g. Fish
in

g an
d pest con

trol 
also in

volve th
e killin

g of an
im

als, bu
t 

th
ese are n

ot cou
n

ted.

Sin
ce 

2014, 
an

im
als 

u
sed 

for 
scien

-
tifi

c 
pu

rposes 
are 

registered 
accord-

in
g to a n

ew
 E

u
rope-w

ide reportin
g 

procedu
re. N

ew
ly in

trodu
ced w

as th
e 

registration
 of in

depen
den

tly feedin
g 

larval form
s. Th

e fi
rst cou

n
t sh

ow
ed 

th
at 563,000 an

im
al larvae w

ere u
sed 

in
 scien

tifi
c research

. Fish
 larvae can

 
be very sm

all, so th
at direct cou

n
tin

g 
is n

ot possible an
d th

e n
u

m
ber of lar-

vae can
 on

ly be estim
ated. Th

is in
itial 

fi
gu

re is n
ot in

clu
ded in

 th
e fi

gu
res 

pu
blish

ed by th
e G

erm
an

 M
in

istry of 
Food an

d A
gricu

ltu
re. 

T
h

ere h
as been

 a sligh
t d

ecrease in
 

th
e o

verall n
u

m
ber o

f an
im

als u
sed 

fo
r scien

tifi
c research

 in
 recen

t years: 

in
 2

0
1

3
 by ap

p
ro

x
. 3

%
 (2

.9
9

7
 m

il-
lio

n
) co

m
p

ared
 to

 th
e p

revio
u

s year, 
an

d
 in

 2
0

1
4

 by an
o

th
er 6

.6
%

 (2
.7

9
8 

m
illio

n
).

W
hat are anim

als used for 
in research?

T
h

e m
ajo

rity o
f an

im
als in

 scien
ce 

are u
sed

 in
 basic research

 (3
1

.1
%

) 
an

d
 in

 “tran
slatio

n
al an

d
 ap

p
lied

 re-
search

” (1
1

.9
%

). T
h

e latter are p
ro

-
jects th

at test basic research
 fin

d
in

gs 
fo

r 
m

ed
ical 

ap
p

licatio
n

s. 
B

asic 
re-

search
 an

d
 tran

slatio
n

al an
d

 ap
p

lied 
research

 
are 

clo
sely 

in
terco

n
n

ect-
ed

, an
d

 th
eir co

m
bin

ed
 p

ercen
tages 

m
ak

e u
p

 th
e ex

p
en

d
itu

re fo
r m

ed
ical 

research
 (4

3
%

). A
n

im
al ex

p
erim

en
-

tatio
n

 in
 m

ed
ical research

 is co
n

d
u

ct-
ed

 to
 clarify p

revio
u

sly u
n

k
n

o
w

n
 life 

p
ro

cesses an
d

 fu
n

d
am

en
tal bio

lo
gical 

relatio
n

sh
ip

s. In
 tu

rn
, th

ese fin
d

in
gs 

are u
sed

 to
 im

p
ro

ve d
iagn

o
stics an

d 
treatm

en
t 

o
f 

h
u

m
an

 
illn

esses 
an

d 
d

iseases. 

A
bo

u
t 2

8
.2

%
 o

f an
im

als u
sed

 in
 re-

search
 are n

o
t ex

p
o

sed
 to

 ex
p

erim
en

-
tal treatm

en
ts w

h
ile alive bu

t are p
u

t 
d

o
w

n
 to

 gain
 cells o

r tissu
es. T

h
ese 

sam
p

les are u
sed

 to
 ex

am
in

e basic 
bio

ch
em

ical p
ro

cesses o
n

 a cellu
lar 

level an
d

 test n
ew

 p
h

arm
aco

lo
gical 

treatm
en

t m
eth

o
d

s. U
ltim

ately, th
is 

p
ercen

tage m
u

st also
 be allo

cated
 to 

th
e co

st o
f m

ed
ical research

.

N
u

m
ero

u
s an

im
al tests are co

n
d

u
cted 

w
ith

in
 th

e fram
ew

o
rk

 o
f co

n
su

m
er 

p
ro

tectio
n

 an
d

 are req
u

ired
 by law

 
(so

-called
 

“regu
lato

ry 
p

u
rp

o
ses”). 

A
bo

u
t 2

3
.7

%
 o

f all test an
im

als in
 

G
erm

an
y 

are 
u

sed
 

fo
r 

su
ch

 
safety 

ch
eck

s, 
q

u
ality 

co
n

tro
ls 

o
r 

to
x

ico
-

lo
gical tests in

 acco
rd

an
ce w

ith
 th

e 
legislatio

n
 

o
n

 
ch

em
icals, 

m
ed

icin
es 

an
d

 fo
o

d
 h

ygien
e. T

h
ese tests are re-

q
u

ired
 fo

r th
e ap

p
ro

val o
f d

ru
gs an

d 
o

th
er su

bstan
ces w

ith
 w

h
ich

 h
u

m
an

s 
co

m
e in

to
 co

n
tact.

W
hat anim

al species are 
used?

A
n

im
als u

sed
 in

 research
 are m

ain
ly 

sm
all 

m
am

m
als 

su
ch

 
as 

m
ice, 

rats, 
gu

in
ea p

igs an
d

 rabbits; fi
sh

 an
d

 bird
s 

are 
u

sed
 

fo
r 

sp
ecifi

c 
in

vestigatio
n

s. 
M

ice (1
.9

0
1

 m
illio

n
 in

 2
0

1
4

, 6
8

%
) 

an
d

 
rats 

(1
3

%
) 

are 
still 

th
e 

m
o

st 
co

m
m

o
n

ly u
sed

 an
im

als an
d

 are also 
m

o
st o

ften
 k

illed
 fo

r o
rgan

 ex
tractio

n
. 

T
h

e d
eco

d
in

g o
f th

e m
o

u
se gen

o
m

e 
a few

 years ago
, an

d
 th

e relatively 
sim

p
le m

an
ip

u
latio

n
 o

f th
is gen

o
m

e 
fro

m
 a tech

n
ical p

o
in

t o
f view

, m
ak

es 
th

e m
o

u
se by far th

e m
o

st im
p

o
rtan

t 
research

 sp
ecies as it o

ffers in
sigh

ts 
in

to
 th

e gen
etic fo

u
n

d
atio

n
s o

f life 
p

ro
cesses 

an
d

 
d

iseases. 
T

h
e 

sligh
t 

d
ro

p
 

in
 

an
im

al 
ex

p
erim

en
t 

n
u

m
-

bers o
ver th

e last tw
o

 years is m
ain

ly 
d

u
e to

 a red
u

ctio
n

 in
 th

e n
u

m
ber o

f 
m

ice an
d

 rats. T
h

e u
se o

f fi
sh

 h
as in

-

23.7%
 

0.3%
 

0.2%
 

1.8%
 

28.2%
 

31.1%
 

11.9%
 

2.8%
 

Basic research: 31.1%
 

Translational and applied research: 11.9%

Conservation breeding program
m

es of genetically 
m

odified, burdened anim
al colonies: 2.8%

Quality control, toxicology and 
other safety evaluations: 23.7%

Environm
ental protection for the benefit 

of hum
ans and anim

als: 0.2%

Conservation of species: 0.3%

Education, training and 
professional developm

ent: 1.8%

Anim
als killed for scientific purposes 

(not anim
al tests): 28.2%

Chart 1:  
Percentage of anim

als used for specific research purposes

Source: Statistics of the Germ
an M

inistry of Food and Agriculture, 2014

1907
1908

Alphonse Laveran
Ilya M

echnikow, Paul Ehrlich

The causative role of  
protozoa in diseases

Im
m

unity in  
infectious diseases

1906
Cam

illio Golgi, Santiago Ram
ón y Cajal

The structure of the  
nervous system
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creased
 o

ver th
e last few

 years (cu
r-

ren
tly 9

.8
%

) as th
e zebrafi

sh
 gen

o
m

e 
w

as 
d

eco
d

ed
 

an
d

 
en

abled
 

in
sigh

ts 
in

to
 th

e o
rigin

s o
f th

e life p
ro

cesses 
in

 vertebrates. O
th

er sp
ecies are u

sed 
o

n
ly to

 a m
in

o
r ex

ten
t. T

h
eir n

u
m

ber 
m

ay fl
u

ctu
ate sligh

tly, bu
t th

is h
as n

o 
in

fl
u

en
ce o

n
 th

e o
verall fi

gu
res. 

S
in

ce 
1

9
9

1
, 

ex
p

erim
en

ts 
o

n
 

great 
ap

es are n
o

 lo
n

ger p
erfo

rm
ed

 in
 G

er-
m

an
y, an

d
 o

th
er p

rim
ates are u

sed 
o

n
ly in

 sm
all n

u
m

bers. In
 2

0
1

4
, th

e 
fi

gu
re w

as 2
,8

4
2

, w
h

ich
 co

rresp
o

n
d

s 
to

 abo
u

t 0
.1

%
 o

f all research
 an

im
als. 

T
h

e 
m

o
st 

co
m

m
o

n
ly 

u
sed

 
m

o
n

k
ey 

sp
ecies 

w
as 

th
e 

lo
n

g-tail 
m

acaq
u

e 
(2

,1
0

0
). 

In
 

m
o

st 
cases 

(2
,3

3
5

 
an

i-
m

als), p
rim

ates w
ere u

sed
 fo

r legally 
req

u
ired

 
scien

tifi
c 

research
, 

fo
r 

ex
-

am
p

le 
in

 
d

ru
g 

testin
g. 

C
ats 

p
layed 

an
 even

 sm
aller ro

le in
 research

 (9
9

7 
an

im
als in

 2
0

1
4

), an
d

 th
ey to

o
 w

ere 
u

sed
 m

ain
ly fo

r legally req
u

ired
 p

u
r-

p
o

ses (5
1

9
).

T
h

e u
se o

f stray an
d

 feral d
o

gs an
d 

cats 
is 

p
ro

h
ibited

 
in

 
ex

p
erim

en
tal 

research
 w

ith
 an

im
als. T

h
ey are n

o
t 

su
itable fo

r scien
tifi

c research
 as th

eir 
o

rigin
, 

state 
o

f 
h

ealth
 

an
d

 
gen

etic 
back

gro
u

n
d

, 
as 

w
ell 

as 
th

eir 
p

revi-
o

u
s beh

avio
u

r is u
n

k
n

o
w

n
. R

eliable 
an

d
 rep

ro
d

u
cible research

 resu
lts can

 
o

n
ly be ach

ieved
 u

n
d

er d
efi

n
ed

 an
d 

stan
d

ard
ised

 co
n

d
itio

n
s. T

h
is ap

p
lies 

to
 th

e statu
s o

f test an
im

als as w
ell 

as all o
th

er ex
p

erim
en

tal p
aram

eters.

R
esearch

 o
n

 w
ild

 an
im

als, h
o

w
ever, 

is 
p

o
ssible, 

bu
t 

severely 
restricted 

an
d

 su
bject to

 sp
ecial req

u
irem

en
ts. 

To
 safegu

ard
 th

e p
ro

tectio
n

 o
f sp

e-
cies 

as 
req

u
ired

 
by 

law
, 

ad
d

itio
n

al 
ap

p
ro

val 
by 

th
e 

relevan
t 

n
atu

re 
co

n
servatio

n
 au

th
o

rities is req
u

ired
. 

W
ild

life research
 m

ain
ly in

vestigates 
th

e beh
avio

u
r o

f an
im

als an
d

 th
eir 

in
teractio

n
 w

ith
 th

eir n
atu

ral h
abi-

tats. T
h

e fin
d

in
gs o

f su
ch

 stu
d

ies are 
p

rim
arily u

sed
 to

 p
ro

tect sp
ecies. In

 
m

o
st cases, th

e an
im

als are m
erely 

bein
g o

bserved
 an

d
 o

n
ly ex

p
o

sed
 to 

lo
w

 levels o
f stress so

 as n
o

t to
 in

ter-
fere w

ith
 th

eir n
atu

ral beh
avio

u
r.

D
evelopm

ents across Europe 

T
h

e 
E

u
ro

p
ean

 
C

o
m

m
issio

n
 

also
 

re-
co

rd
s th

e n
u

m
ber o

f test an
im

als in
 

o
rd

er to
 track

 th
e d

evelo
p

m
en

t w
ith

-
in

 E
u

ro
p

e. F
o

r 2
0

1
1

 – m
o

re recen
t 

figu
res w

ere n
o

t available at p
ress 

tim
e – 1

1
.5

 m
illio

n
 test an

im
als w

ere 
listed

 
o

verall. 
G

erm
an

y’s 
sh

are 
in

 
th

is figu
re is 2

 m
illio

n
 an

im
als, be-

cau
se 

E
u

ro
p

ean
 

statistics 
– 

in
 

co
n

-
trast to

 n
atio

n
al reco

rd
s – o

n
ly co

u
n

t 
th

e actu
al an

im
al ex

p
erim

en
ts an

d 
n

o
t th

e k
illin

g o
f an

im
als fo

r o
rgan

 
ex

tractio
n

.

C
o

m
p

ared
 w

ith
 th

e last co
u

n
t, th

ere 
h

as been
 a sligh

t in
crease in

 th
e n

u
m

-
ber o

f test an
im

als in
 so

m
e co

u
n

tries. 
In

 
m

o
st 

E
u

ro
p

ean
 

co
u

n
tries, 

h
o

w
-

M
ice: 68%

 

Food: 99.15%

Anim
als for research purposes (0.35%

)

Hunting (0.50%
)

Rats: 13%

M
ice: 68.0%

 

Rats: 13.0%

Birds: 2.0%

Fish: 9.8%

Rabbits: 3.8%

Dogs: 0.1%

Prim
ates: 0.1%

Livestock: 0.8%

Other anim
als: 2.4%

Chart 2:  
Anim

al consum
ption and anim

al species used for research purposes

Source: Statistics of the Germ
an M

inistry of Food and Agriculture, 2014

1912
Alexis Carrel

The developm
ent of techniques  

for suturing blood vessels

1910
Albrecht Kossel

Cell chem
istry and  

cell nucleus substance
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ever, th
e n

u
m

ber o
f test an

im
als h

as 
rem

ain
ed

 fairly co
n

stan
t o

r h
as fall-

en
 sligh

tly, as in
 F

ran
ce an

d
 th

e U
K

. 
A

cro
ss E

u
ro

p
e, m

ice are also
 th

e m
o

st 
co

m
m

o
n

ly 
u

sed
 

sp
ecies 

fo
r 

an
im

al 
testin

g. T
h

eir sh
are is 6

1
%

, fo
llo

w
ed 

by 
rats, 

gu
in

ea 
p

igs, 
o

th
er 

ro
d

en
ts, 

an
d

 rabbits. T
h

e sh
are o

f m
o

n
k

eys 
w

as 
0

.0
5

%
. 

G
reat 

ap
es 

h
ave 

n
o

t 
been

 
u

sed
 

sin
ce 

1
9

9
9

. 
S

in
ce 

2
0

0
8

, 
th

ere h
as been

 a d
ro

p
 in

 th
e n

u
m

-
ber o

f am
p

h
ibian

s (– 5
2

%
), m

o
n

k
eys 

(– 4
8

%
), bird

s (– 2
6

.5
%

) an
d

 ro
d

en
ts 

(ex
clu

d
in

g m
ice) (– 1

9
.9

%
), w

h
ereas 

th
e reco

rd
ed

 n
u

m
bers o

f fi
sh

 (+
 2

9
%

), 
rabbits (+

 7
.5

%
) an

d
 o

th
er m

am
m

als  
(+

 3
8

%
) h

ave in
creased

.

A
t 

th
e 

E
u

ro
p

ean
 

level, 
m

o
re 

th
an

 
6

0
%

 o
f an

im
als w

ere u
sed

 fo
r basic 

research
 an

d
 fo

r th
e research

 an
d

 d
e-

velo
p

m
en

t o
f m

ed
ical p

ro
d

u
cts an

d 
d

evices fo
r h

u
m

an
 m

ed
icin

e, d
en

tist-
ry, an

d
 veterin

ary m
ed

icin
e. A

bo
u

t 
1

9
%

 o
f all an

im
als w

ere u
sed

 fo
r tests 

an
d

 ch
eck

s o
f m

ed
ical p

ro
d

u
cts an

d 
d

evices. T
h

e n
u

m
ber o

f an
im

als u
sed 

in
 to

x
ico

lo
gical evalu

atio
n

s an
d

 o
th

er 
safety tests h

as rem
ain

ed
 relatively 

co
n

stan
t o

ver th
e last few

 years, at 
abo

u
t 9

%
 – d

esp
ite th

e in
tro

d
u

ctio
n

 
in

 2
0

0
6

 o
f th

e E
U

’s R
E

A
C

H
 D

irective 
(R

egistratio
n

, E
valu

atio
n

, A
u

th
o

risa-
tio

n
 

an
d

 
R

estrictio
n

 
o

f 
C

h
em

icals), 
w

h
ich

 
stip

u
lates 

th
at 

all 
ch

em
icals 

u
sed

 in
 larger q

u
an

tities w
ith

in
 th

e 
E

U
 req

u
ire safety in

fo
rm

atio
n

 o
ften

 
based

 o
n

 an
im

al stu
d

ies.

Th
e n

u
m

b
er o

f an
im

al tests w
ith

 am
p

h
ib

ian
s – in

clu
d

in
g

 th
e Eu

ro
p

ean
 tree fro

g
 – h

as m
o

re th
an 

h
alved

 acro
ss Eu

ro
p

e.

1913
Charles Richet

Discovery of hypersensitivity  
to antigens
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A
nim

al experim
entation in practice:  

A
reas of use

Basic research

Th
e aim

 of basic research
 is to gain

 
kn

ow
ledge 

an
d 

in
sigh

ts. 
B

asic 
re-

search
 h

as n
o im

m
ediate application

 
bu

t 
provides 

th
e 

scien
tifi

c 
basis 

for 
fu

rth
er research

 an
d application

s. B
e-

cau
se 

of 
th

e 
sim

ilarity 
betw

een
 

h
u

-
m

an
s an

d an
im

als in
 term

s of th
eir 

m
etabolic processes an

d fu
n

ction
 of 

organ
s, 

kn
ow

ledge 
gain

ed 
in

 
an

i-
m

al experim
en

ts can
 provide a better 

u
n

derstan
din

g 
of 

life 
processes 

an
d 

th
eir 

distu
rban

ces 
in

 
both

 
h

u
m

an
s 

an
d 

an
im

als. 
A

lth
ou

gh
 

th
e 

tran
sfer-

ability of resu
lts from

 basic research
 

to its application
 can

n
ot be plan

n
ed 

an
d its direct sh

ort-term
 ben

efi
t can

-
n

ot be predicted, scien
tifi

c an
d m

edi-
cal breakth

rou
gh

s are n
ot con

ceivable 
w

ith
ou

t th
e kn

ow
ledge gain

ed from
 

basic research
. 

A
n

im
al testin

g is a n
ecessity an

d of 
particu

lar im
portan

ce w
h

ere com
plex 

relation
sh

ips 
betw

een
 

ph
ysiological 

processes 
an

d 
diseases 

can
 

on
ly 

be 
stu

died on
 th

e livin
g organ

ism
. Th

is 
applies in

 particu
lar to stu

dies on
 th

e 
fu

n
ction

in
g of th

e n
ervou

s, cardiovas-
cu

lar an
d im

m
u

n
e system

s, as w
ell as 

th
e action

 of h
orm

on
es. V

ery dyn
am

ic 
developm

en
ts 

are 
cu

rren
tly 

takin
g 

place in
 th

e fi
eld of gen

om
e an

d stem
 

cell 
research

. 
It 

is 
h

oped 
th

at 
n

ew
 

th
erapeu

tic 
approach

es 
can

 
em

erge 
from

 stem
 cell research

, u
sin

g cell an
d 

tissu
e replacem

en
t to treat h

eart at-

tacks or n
eu

rological con
dition

s su
ch

 
as Parkin

son
’s disease.

M
an

y resu
lts in

 basic research
 are ob-

tain
ed u

sin
g cell cu

ltu
res, becau

se cu
l-

tu
red cells develop relatively qu

ickly 
an

d h
om

ogen
eou

sly an
d can

 be direct-
ly stim

u
lated w

ith
 h

orm
on

es or oth
er 

ch
em

icals. C
ell cu

ltu
res are alw

ays ar-
tifi

cial system
s an

d provide on
ly lim

it-
ed in

sigh
t in

to life processes. Yet th
ey 

are th
e on

ly w
ay to directly m

an
ipu

-
late 

an
d 

m
easu

re 
bioch

em
ical 

pro-
cesses in

 th
e cell. In

 can
cer research

, 
for exam

ple, isolated tu
m

ou
r cells are 

u
sed to iden

tify th
e ch

aracteristics an
d 

cau
ses of cell degen

eration
. Th

e tru
e 

n
atu

re of can
cer, h

ow
ever, becom

es 
apparen

t on
ly w

h
en

 its developm
en

t 
is 

view
ed 

in
 

con
n

ection
 

w
ith

 
oth

er 
cells an

d tissu
es in

 th
e body. In

 order 
to trace th

e developm
en

t of a tu
m

ou
r 

in
 th

e organ
ism

 an
d test th

erapeu
tic 

approach
es, an

im
al experim

en
ts are 

n
ecessary in

 w
h

ich
 tu

m
ou

r cells are 
tran

sferred in
to m

ice.

Th
e close relation

sh
ip betw

een
 cellu

-
lar basic research

 an
d an

im
al testin

g 
also plays a cen

tral role in
 research

 on
 

in
fectiou

s diseases. It is th
e on

ly path
 

to u
n

derstan
din

g h
ow

 bacteria an
d vi-

ru
ses in

fi
ltrate an

d attack th
e an

im
al 

organ
ism

. In
sigh

ts in
to th

e in
teraction

 
betw

een
 viru

ses an
d th

eir h
ost cells 

en
able th

e targeted treatm
en

t of viru
s 

in
fection

s su
ch

 as in
fl

u
en

za, h
erpes 

or sm
allpox, an

d th
e developm

en
t of 

1919
Jules Bordet

Fundam
ental discoveries  

on im
m

unity
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preven
tive m

easu
res. A

 visible resu
lt 

of th
is type of research

 is th
e progress 

m
ade in

 th
e area of vaccin

ation
s. O

n
ly 

a few
 years ago w

as it discovered th
at 

papillom
a 

viru
ses 

are 
in

volved 
in

 
th

e 
developm

en
t 

of 
cervical 

can
cer. 

W
ith

ou
t an

im
al experim

en
ts on

 m
ice, 

sh
eep, h

orses an
d goats, th

is discovery 
w

ou
ld n

ot h
ave been

 possible. A
 vac-

cin
e again

st th
e viru

ses w
as su

ccess-
fu

lly developed. Th
e G

erm
an

 virolo-
gist H

arald zu
r H

au
sen

 w
as aw

arded 
th

e N
obel Prize in

 M
edicin

e for th
is 

w
ork in

 2008. 

B
asic research

 projects in
itially aim

ed 
at gain

in
g in

form
ation

 abou
t life pro-

cesses in
 an

im
als m

ay tran
slate in

to 
m

edical ben
efi

ts at a later stage. A
 case 

in
 poin

t is th
e stu

dy on
 th

e h
ibern

ation
 

of m
arm

ots an
d oth

er sm
all m

am
m

als. 
In

itially it w
as assu

m
ed th

at h
ibern

a-
tion

 is triggered by cold tem
peratu

res 
an

d lack of food, leadin
g to a failu

re 
of 

th
e 

tem
peratu

re-regu
latin

g 
m

ech
-

an
ism

. 
Th

e 
latest 

stu
dies 

of 
grou

n
d 

squ
irrels, dorm

ice an
d m

arm
ots h

ow
-

ever sh
ow

 th
at th

ese an
im

als actively 
stifl

e 
th

eir 
m

etabolism
 

an
d 

regu
late 

th
eir 

body 
tem

peratu
re 

to 
be 

n
ear 

freezin
g, an

d th
at breath

in
g an

d h
eart 

rate com
e to a n

ear stan
dstill. A

 n
ew

 
w

ay 
of 

regu
latin

g 
m

etabolism
 

w
as 

th
u

s discovered th
at en

ables m
am

m
als 

to 
sw

itch
 

from
 

“n
orm

al 
operation

” 
to “low

 fl
am

e”. To u
n

derstan
d h

ow
 

th
is sw

itch
in

g process w
orks cou

ld be 
lifesavin

g in
 th

e treatm
en

t of severe 

in
ju

ries or in
 cu

rbin
g th

e effects of a 
h

eart attack or stroke. Som
e clin

ics are 
already tryin

g to trigger th
is process 

by su
bjectin

g patien
ts to low

 tem
pera-

tu
res. 

Tran
splan

tation
 

m
edicin

e 
too 

(see page 25f.) can
 ben

efi
t by in

creas-
in

g th
e sh

elf life of organ
s.

M
edical research

M
edical progress is in

extricably lin
ked 

w
ith

 
basic 

research
. 

A
n

 
exam

ple 
of 

th
is is th

e developm
en

t of treatm
en

t 
m

eth
ods for diabetes m

ellitu
s. In

 th
e 

1920s, in
su

lin
 w

as iden
tifi

ed as a h
or-

m
on

e th
at regu

lates blood su
gar levels. 

E
xperim

en
ts on

 rabbits, dogs, pigs an
d 

cow
s h

elped to u
n

derstan
d th

e effect of 
in

su
lin

 on
 blood su

gar levels an
d th

u
s 

con
tribu

ted to th
e developm

en
t of n

ew
 

th
erapies. In

 1923, th
e C

an
adian

 scien
-

tists Frederick B
an

tin
g an

d Joh
n

 J. R
. 

M
acleod w

ere aw
arded th

e N
obel Prize 

for th
eir discovery of in

su
lin

. R
abbits, 

dogs an
d oth

er m
am

m
als h

ave been
 

largely replaced by rats an
d m

ice in
 

ph
ysiological 

research
. 

Th
e 

rapid 
re-

produ
ction

 of th
ese species perm

itted 
specifi

c breedin
g for in

dividu
al clin

ical 
presen

tation
s. Th

is in
clu

des, for exam
-

ple, th
e “diabetes m

ou
se” w

ith
 raised 

blood su
gar levels an

d th
e “Zu

cker rat” 
th

at develops obesity.

Im
m

u
n

ology provides n
u

m
erou

s ex-
am

ples of th
e u

tilization
 of fi

n
din

gs 
from

 
an

im
al 

experim
en

tation
 

for 

th
erapeu

tic 
application

s 
in

 
h

u
m

an
s. 

A
m

on
g oth

er topics, im
m

u
n

ology ex-
am

in
es 

resistan
ce 

to 
path

ogen
s 

an
d 

th
e rejection

 of tran
splan

ts after im
-

plan
tation

. 
Pion

eerin
g 

advan
ces 

in
 

m
edicin

e in
clu

de th
e developm

en
t of 

th
e an

tiseru
m

 to diph
th

eria (in
 w

h
ich

 
experim

en
ts 

w
ith

 
gu

in
ea 

pigs 
w

ere 
in

stru
m

en
tal), vaccin

es again
st yellow

 
fever an

d polio (m
ou

se an
d m

on
key), 

M
arm

ots reduce their body functions to a m
inim

um
 during hibernation. A

 better understanding of this 
process could be conducive to saving the lives of seriously injured people.

1922
1920

Archibald Hill, Otto M
eyerhof

August Krogh

M
etabolism

 and heat generation  
of m

uscles
Discovery of the capillary  
m

otor regulating m
echanism

1923
Frederick Banting, John M

acleod

Discovery of insulin
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stu
dies 

on
 

th
e 

path
ogen

esis 
of 

tu
-

bercu
losis (sh

eep an
d cattle), typh

u
s 

(m
ou

se, 
rat 

an
d 

m
on

key), 
m

alaria 
(dove), as w

ell as an
tiretroviral agen

ts 
to com

bat A
ID

S (m
on

key). 

Th
e discovery of th

e effects of vita-
m

in
 C

 w
as stu

died in
 th

e gu
in

ea pig 
an

d led to th
e in

sigh
t th

at th
e effect of 

vitam
in

s is th
e sam

e in
 an

im
als as in

 
h

u
m

an
s. H

orm
on

es su
ch

 as calciton
in

 
from

 
salm

on
 

are 
u

sed 
in

 
th

e 
m

edi-
cal treatm

en
t of osteoporosis. A

n
im

al 
experim

en
ts h

ave led to th
e develop-

m
en

t of n
ew

 su
rgical tech

n
iqu

es an
d 

to th
e refi

n
em

en
t of operatin

g m
eth

-
ods. Th

e fi
rst experim

en
ts on

 tissu
e 

tran
splan

tation
 w

ere perform
ed in

 th
e 

m
ou

se as early as th
e start of th

e 20th
 

cen
tu

ry. Th
ese days, an

im
al m

odels 
(m

ain
ly pigs, bu

t also dogs an
d sh

eep) 
are 

u
sed 

for 
kidn

ey 
tran

splan
tation

, 
bon

e m
arrow

 tran
sfer an

d h
eart su

r-
gery, to develop n

ew
 m

eth
ods for th

e 
cu

re or alleviation
 of organ

 diseases in
 

h
u

m
an

s. A
rtifi

cial replacem
en

t organ
s, 

h
avin

g fi
rst been

 su
bjected to stan

d-
ardised tech

n
ical ch

ecks, are tested for 
th

eir biological com
patibility in

 large 
an

im
als su

ch
 as pigs.

N
obel Prize w

orthy: O
ut-

standing scientifi
c fi

ndings

Sin
ce th

e begin
n

in
g of th

e 20th
 cen

-
tu

ry, 
extraordin

ary 
ach

ievem
en

ts 
in

 
th

e area of ph
ysiology an

d m
edicin

e 

h
ave been

 aw
arded th

e N
obel Prize. 

Th
e fi

rst N
obel Prize w

en
t to th

e ph
ys-

iologist E
m

il von
 B

eh
rin

g in
 1901 for 

h
is w

ork on
 th

e treatm
en

t of diph
-

th
eria. A

t th
e en

d of th
e 19th

 cen
tu

ry, 
n

early every secon
d ch

ild died from
 

th
e disease. In

 1890, von
 B

eh
rin

g an
d 

h
is Japan

ese colleagu
e K

itasato fou
n

d 
th

at in
jectin

g low
 doses of th

e diph
-

th
eria toxin

 triggered th
e form

ation
 

of an
tibodies in

 rats, m
ice an

d rabbits. 
Th

e an
im

als w
ere th

en
 protected for 

life. In
jectin

g th
e seru

m
 of im

m
u

n
ised 

an
im

als also preven
ted th

e ou
tbreak 

of th
e disease in

 oth
er an

im
als. V

on
 

B
eh

rin
g th

u
s discovered on

e of th
e 

basic prin
ciples of im

m
u

n
ology – im

-
m

u
n

ity – an
d paved th

e w
ay for th

e 
developm

en
t of vaccin

ation
s. 

Th
e 

im
m

en
se 

im
portan

ce 
of 

an
im

al 
experim

en
ts 

in
 

biom
edical 

research
 

an
d th

e resu
ltin

g kn
ow

ledge gain
 for 

m
edicin

e is revealed by th
e fact th

at 
th

e N
obel Prize in

 M
edicin

e an
d Ph

ysi-
ology (w

ith
 on

e exception
, i.e. B

arbara 
M

cC
lin

tock for h
er stu

dies in
 th

e area 
of plan

t gen
etics) in

 th
e last 40 years 

h
as 

alw
ays 

been
 

aw
arded 

to 
scien

-
tists w

h
ose stu

dies in
clu

ded th
e u

se 
of an

im
als (see tim

elin
e at th

e top of 
th

e page). O
u

tstan
din

g scien
tifi

c fi
n

d-
in

gs th
at h

ave been
 aw

arded th
e N

obel 
Prize in

 Ph
ysics or C

h
em

istry h
ave also 

m
ade su

bstan
tial con

tribu
tion

s to pro-
gress. Tw

o ch
em

ists, R
obert Lefkow

itz 
an

d B
rian

 K
obilk, received th

e aw
ard 

for th
eir research

 on
 an

 im
portan

t class 

of receptor protein
s in

 th
e cell en

velope 
of vertebrates, w

h
ich

 plays an
 im

por-
tan

t fu
n

ction
 in

 variou
s ph

ysiological 
processes. In

 2008, O
sam

u
 Sh

im
om

u
ra, 

M
artin

 C
h

alfi
e an

d R
oger Y. Tsien

 w
ere 

aw
arded th

e prize for th
e discovery of 

th
e green

 fl
u

orescen
t protein

 (G
FP) in

 
th

e biolu
m

in
escen

t jellyfi
sh

 A
equ

orea 
victoria. Th

is protein
 an

d several differ-
en

t varian
ts are n

ow
 u

sed as u
n

iversal 
m

olecu
lar 

m
arkers 

in
 

biological 
an

d 

m
edical 

research
, 

an
d 

en
able 

m
icro-

scopical an
alysis of cellu

lar processes 
th

at 
u

n
derlie 

th
e 

ph
ysiological 

fu
n

c-
tion

s of th
e organ

ism
 an

d its diseases.

D
iagnostics 

In
 

cou
n

tries 
of 

th
e 

W
estern

 
w

orld, 
better h

ygien
e con

dition
s an

d m
edi-

cal care h
ave led to a decrease in

 n
eo-

Em
il von

 Beh
ring

 w
as th

e fi
rst p

erso
n

 to
 b

e aw
ard

ed
 th

e N
o

bel Prize in
 M

ed
icin

e in
 1901. H

is seru
m

 
th

erap
y, w

hich w
as tested

 o
n

 an
im

als, is th
e b

asis fo
r vaccin

atio
n

s to
d

ay. 

1926
Johannes Fibiger

Discovery of the nem
atode  

Spiroptera carcinom
a (cancer research)

1924
W

illem
 Einthoven

Electrocardiogram
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n
atal m

ortality an
d in

creased life ex-
pectan

cy. D
espite th

is progress, m
an

y 
diseases can

 on
ly be treated sym

pto-
m

atically 
as 

th
eir 

developm
en

t 
h

as 
n

ot yet been
 adequ

ately research
ed. 

A
ccordin

gly, society con
tin

u
es to h

ave 
h

igh
 

expectation
s 

of 
fu

tu
re 

m
edical 

advan
ces an

d m
edical care.

T
h

e 
su

ccessfu
l 

treatm
en

t 
o

f 
m

an
y 

d
iseases d

ep
en

d
s o

n
 early d

iagn
o

sis. 

R
efin

em
en

t an
d

 im
p

ro
vem

en
t o

f d
i-

agn
o

stic 
p

ro
cesses 

is 
th

erefo
re 

o
n

e 
o

f th
e fo

cal p
o

in
ts in

 research
. N

o
n

-
in

vasive 
ex

am
in

atio
n

 
tech

n
iq

u
es 

su
ch

 as co
m

p
u

ter to
m

o
grap

h
y (C

T
), 

p
o

sitro
n

 em
issio

n
 to

m
o

grap
h

y (P
E

T
), 

m
agn

etic 
reso

n
an

ce 
to

m
o

grap
h

y 
(M

R
T

) an
d

 fu
n

ctio
n

al M
R

T
 (fM

R
T

), 
as w

ell as th
e d

evelo
p

m
en

t o
f co

n
-

trast agen
ts an

d
 bio

m
ark

ers (in
d

ica-
to

rs o
f abn

o
rm

al p
ro

cesses) o
p

en
 u

p 

n
ew

 d
iagn

o
stic o

p
tio

n
s. In

 1
9

7
9

, th
e 

A
m

erican
 A

llan
 M

. C
o

rm
ack

 an
d

 th
e 

E
n

glish
m

an
 

G
o

d
frey 

N
. 

H
o

u
n

sfield 
w

ere 
aw

ard
ed

 
th

e 
N

o
bel 

P
rize 

fo
r 

d
evelo

p
in

g 
co

m
p

u
ter 

to
m

o
grap

h
y. 

T
h

ey m
ain

ly u
sed

 p
ig m

o
d

els in
 th

eir 
stu

d
ies. 

In
 veterin

ary m
edicin

e, th
ese h

igh
ly 

sen
sitive diagn

ostic procedu
res are of 

particu
lar ben

efi
t to cats an

d dogs. E
x-

perien
ce in

 h
u

m
an

 m
edicin

e w
ith

 u
l-

trasou
n

d diagn
ostics, X

-rays an
d oth

er 
im

agin
g m

eth
ods is also leveraged in

 
m

odern
 veterin

ary m
edicin

e. 

0
5

10
15

20
25

30
35

Cardiovascular diseases

Infectious diseases

Cancer

Respiratory diseases

Accidents

Infection of the respiratory tract

Infant m
ortality

Diseases of the gastrointestinal tract

HIV/AIDS

Deliberately induced injuries

Tuberculosis

Neuropsychiatric diseases

Chart 3:  
The m

ost com
m

on causes of death w
orldw

ide in percent

Source: Berlin Institute for Population and Developm
ent (Berlin-Institut für Bevölkerung und Entw

icklung): S. Kröhnert, M
. Karsch; 

Lebensspanne und Todesursachen früher und heute (Past and present life-spans and causes of death) (current as of 2013 on the 
basis of W

HO data, 2008)

C
o

m
p

u
ter to

m
o

g
rap

h
y (C

T) p
ro

vid
es sectio

n
al im

ag
es o

f th
e b

o
d

y. Th
e p

ig
 w

as u
sed

 as th
e m

o
d

el 
o

rg
an

ism
 in

 th
e d

evelo
p

m
en

t o
f th

is p
ro

ced
u

re, w
h

ich
 w

as aw
ard

ed
 th

e N
o

b
el Prize.

1928
Charles Nicolle

Research on typhoid
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Transplantation m
edicine

In
 

2014, 
3,169 

organ
 

tran
splan

ta-
tion

s w
ere perform

ed in
 G

erm
an

y. A
t 

th
e sam

e tim
e, 11,000 gravely ill pa-

tien
ts w

ere w
aitin

g for a life-savin
g 

don
or organ

. Th
e su

rgical tech
n

iqu
es 

an
d all procedu

res to avoid rejection
 

reaction
s 

w
ere 

m
ostly 

developed 
in

 
an

im
al experim

en
ts after years of re-

search
. O

f great im
portan

ce for organ
 

tran
splan

tation
 are n

ew
 fi

n
din

gs on
 

im
m

u
n

osu
ppression

, i.e. m
eth

ods for 
su

ppressin
g im

m
u

n
e reaction

s again
st 

don
ated organ

s to m
in

im
ise com

plica-
tion

s in
 organ

 recipien
ts. 

N
ew

 
w

ays 
of 

replacin
g 

organ
s 

are 
bein

g 
stu

died 
becau

se 
th

e 
n

u
m

-
ber of don

or organ
s is n

ot su
ffi

cien
t. 

X
en

otran
splan

tation
 (from

 th
e G

reek 
xen

os =
 foreign

), i.e. th
e tran

splan
ta-

tion
 of organ

s from
 on

e an
im

al spe-
cies to an

oth
er, or from

 an
 an

im
al to 

a h
u

m
an

, occu
pies a special position

 
in

 tran
splan

tation
 research

. It cou
ld 

alleviate th
e sh

ortage of don
or organ

s. 
Th

e research
 aim

s to iden
tify species 

w
h

ose organ
s are su

itable for tran
s-

plan
tation

 du
e to sh

ared biom
edical 

or ph
ysiological properties. For an

a-
tom

ical an
d ph

ysiological reason
s, th

e 
dom

estic pig is cu
rren

tly regarded as 
th

e m
ost prom

isin
g organ

 don
or for 

h
u

m
an

s. A
n

im
al experim

en
tation

 is 
th

erefore 
an

 
im

portan
t 

in
terface 

to 
livestock 

research
. 

W
h

ile 
th

e 
tran

s-
plan

tation
 of w

h
ole an

im
al organ

s h
as 

n
ot 

been
 

possible 
u

n
til 

n
ow

, 
tran

s-
plan

tation
s of organ

 parts an
d tissu

es 
h

ave produ
ced som

e very good resu
lts, 

e.g. h
eart valve tran

splan
ts of porcin

e 
origin

.

Th
e 

possibilities 
of 

xen
otran

splan
ta-

tion
 are cu

rren
tly con

troversial, pri-
m

arily 
becau

se 
of 

eth
ical 

con
sidera-

tion
s an

d th
e poten

tial risk of im
m

u
n

e 
rejection

s. For th
e fu

tu
re it is h

oped 
th

at gen
etically m

odifi
ed an

im
als can

 
be bred w

h
ose im

m
u

n
e system

 is even
 

m
ore sim

ilar to th
e h

u
m

an
 on

e, th
ere-

by redu
cin

g th
e poten

tial for rejection
 

of th
e tran

splan
ted organ

. C
u

rren
t re-

search
 in

 th
is area is at a very early 

stage. A
n

 obviou
s w

ay th
is tech

n
iqu

e 
cou

ld be u
sed is already on

 th
e h

ori-
zon

: in
 clin

ical em
ergen

cies w
h

ere n
o 

su
itable h

u
m

an
 don

or organ
 is im

m
e-

diately available. 

Cell and tissue replacem
ent 

in hum
ans

M
an

y of th
e diseases kn

ow
n

 today are 
du

e to th
e loss of cells or tissu

e, or loss 
of th

eir fu
n

ction
. N

eu
ro-degen

erative 
diseases, su

ch
 as Parkin

son
’s or A

lz-
h

eim
er’s disease, as w

ell as arth
rosis 

an
d m

yocardial in
farction

, en
tail th

e 
loss 

of 
cells 

an
d 

tissu
e, 

w
ith

 
m

ajor 
con

sequ
en

ces for th
e patien

t’s qu
ality 

of life. D
ru

g treatm
en

t, su
rgical cor-

rection
 an

d im
plan

tation
 of skin

 or 
n

erve cells, or of h
eart valves, artifi

cial 

In
 xen

o
tran

sp
lan

tatio
n

, cells o
r o

rg
an

s are tran
sp

lan
ted

 fro
m

 o
n

e an
im

al sp
ecies to

 an
o

th
er.  

A
t p

resen
t, can

cer cells in
 p

articu
lar are in

o
cu

lated
 in

to
 n

u
d

e m
ice fo

r research
 p

u
rp

o
ses. 

1932
Charles Sherrington, Edgar Adrian

Research on the electrical  
activity in neurons

1929
Christiaan Eijkm

an, Frederick Hopkins

The im
portance of vitam

ins 
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h
earts, h

eart pacem
akers or artifi

cial 
join

ts, are all procedu
res th

at w
ere de-

veloped w
ith

 th
e h

elp of an
im

al ex-
perim

en
tation

. A
rtifi

cial cu
ltivation

 of 
replacem

en
t tissu

e from
 th

e patien
t’s 

ow
n

 body, kn
ow

n
 as “tissu

e en
gin

eer-
in

g”, m
igh

t be u
sed in

 th
e fu

tu
re to 

replace dam
aged cells or organ

s w
ith

 
“m

aterial” from
 th

e patien
t’s ow

n
 body. 

Stem
 cells h

ave already been
 su

ccess-
fu

lly u
sed in

 bon
e m

arrow
 tran

splan
-

tation
s. Th

is approach
 offers th

e possi-
bility of allow

in
g som

e types of tissu
e 

to regrow
. M

oreover, in
 th

e so-called 
“bioh

ybrid im
plan

ts”, th
e body’s ow

n
 

cell stru
ctu

res an
d fu

n
ction

s are com
-

bin
ed w

ith
 electron

ic or m
ech

an
ical 

im
plan

ts. 

Stem
 cell research

Th
e aim

 of stem
 cell research

 is to de-
ciph

er th
e prin

ciples of cell differen
-

tiation
 an

d to discover th
e possibilities 

of h
ow

 to con
trol it. Stem

 cells are 
cells w

h
ich

 are still largely capable of 
dividin

g an
d developin

g an
d h

ave th
e 

ability to develop in
to specialised cells, 

tissu
es an

d organ
s. 

Th
ere are differen

t types of stem
 cells. 

E
m

bryon
ic stem

 cells are cellu
lar all-

rou
n

ders an
d h

ave th
e ability to de-

velop in
to an

y type of cell. Th
ey are 

referred to as “plu
ripoten

t”, m
ean

in
g 

th
at an

y organ
 or tissu

e of a m
am

-
m

al can
 be developed from

 th
is type 

of cell. In
 adu

lt organ
s su

ch
 as bon

e 
m

arrow
, skin

, or cen
tral n

ervou
s sys-

tem
, adu

lt stem
 cells can

 repair th
e 

dam
age in

 th
e organ

ism
. Th

ese are 
referred to as “m

u
ltipoten

t” as th
ey 

on
ly produ

ce cells from
 an

 in
dividu

al 
organ

 or tissu
e. Foetal stem

 cells are 
a 

m
ixtu

re 
of 

em
bryon

ic 
an

d 
adu

lt 
Stem

 cells h
ave g

reat p
o

ten
tial in

 m
ed

icin
e as th

ey p
ro

vid
e fresh

 cell m
aterial th

at can
 b

e u
sed

 to 
rem

ed
y d

iseases th
at h

ave b
een

 d
iffi

cu
lt o

r im
p

o
ssib

le to
 treat u

p
 to

 n
o

w
. 

1936
Henry Dale, Otto Loew

i

Discovery of neurotransm
itters

1934
1935

1933
George W

hipple, George M
inot, W

illiam
 M

urphy
Hans Spem

ann
Thom

as M
organ

Discovery of liver therapy  
and pernicious anaem

ia
The “organiser effect”  
in em

bryonic developm
ent

The role of chrom
osom

es  
in heredity
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stem
 

cells 
th

at 
are 

n
o 

lon
ger 

fu
lly 

adaptable, bu
t grow

 faster an
d better 

in
stead. In

 2012, th
e stem

 cell stu
d-

ies perform
ed by th

e Japan
ese Sh

in
ya 

Yam
an

aka an
d B

ritish
 Joh

n
 G

u
rdon

 
w

ere aw
arded th

e N
obel Prize. Th

ey 
discovered h

ow
 m

atu
re, differen

tiated 
cells can

 be reprogram
m

ed in
to stem

 
cells, w

h
ich

 in
 tu

rn
 can

 produ
ce vari-

ou
s types of tissu

e. Th
eir in

sigh
ts in

to 
in

du
ced 

plu
ripoten

t 
stem

 
cells 

(iPS 
cells) w

ere based on
 experim

en
ts w

ith
 

m
ice.

A
n

im
al experim

en
ts in

 stem
 cell re-

search
 pave th

e w
ay for n

ew
 th

erapeu
-

tic approach
es to cu

rren
tly in

cu
rable 

diseases su
ch

 as Parkin
son

’s, A
lzh

ei-
m

er’s an
d diabetes. In

 can
cer th

erapy, 
in

sigh
ts 

in
to 

th
e 

differen
tiation

 
pro-

cesses in
 cells h

ave con
tribu

ted to th
e 

u
n

derstan
din

g 
of 

th
e 

m
ech

an
ism

s 
in

volved in
 th

e creation
 an

d division
 

of can
cerou

s cells. Th
e m

edical appli-
cation

 of cell an
d tissu

e replacem
en

t 
by stem

 cells h
as already been

 tested 
on

 
an

im
als. 

A
du

lt 
stem

 
cells 

from
 

th
e pan

creas, liver an
d bon

e m
arrow

 
cou

ld be su
ccessfu

lly reprogram
m

ed 
in

to in
su

lin
-produ

cin
g cells an

d w
ere 

able to alleviate type 1 diabetes sym
p-

tom
s in

 m
ice. Th

e tran
splan

tation
 of 

m
u

scle stem
 cells in

 m
ice n

ot on
ly 

led to th
e repair of dam

aged tissu
e in

 
m

ice bu
t also stim

u
lated n

ew
 m

u
scle 

grow
th

. O
n

e lon
g-term

 objective is to 
u

se h
u

m
an

 stem
 cells to cu

ltu
re com

-
plex cell stru

ctu
res or com

plete organ
s 

for 
tran

splan
tation

. 
Progress 

in
 

th
is 

area w
ou

ld greatly decrease th
e risk of 

in
toleran

ce an
d rejection

 reaction
s.

G
enom

e research

G
en

om
e research

 in
vestigates th

e ge-
n

etic 
m

ake-u
p 

of 
livin

g 
organ

ism
s. 

Th
is in

volves n
ot on

ly th
e gen

etic code 
– th

e sequ
en

ce of n
u

cleic-acid bu
ildin

g 
blocks in

 D
N

A
 – bu

t, m
ore im

portan
t-

ly, th
e fu

n
ction

 of th
e gen

es, as th
ese 

h
old th

e key to th
e arran

gem
en

t an
d 

stru
ctu

re of th
e body an

d to th
e in

ter-
action

s betw
een

 differen
t organ

s. To 
be able to an

alyse th
ese in

teraction
s 

in
 

a 
com

plex 
organ

ism
, 

it 
is 

n
eces-

sary to in
du

ce specifi
c ch

an
ges in

 th
e 

gen
etic m

aterial, i.e. th
e gen

om
e, by 

m
ean

s of an
im

al experim
en

ts. E
ffects 

on
 th

e “ph
en

otype” of an
 an

im
al – its 

appearan
ce, 

beh
aviou

r, 
organ

 
fu

n
c-

tion
 or blood cou

n
t – en

able con
clu

-
sion

s abou
t th

e gen
etic basis for th

ese 
ch

an
ges. 

G
en

om
e 

research
 

u
ses 

both
 

gen
eti-

cally 
m

odifi
ed 

an
im

als 
(tran

sgen
ic 

an
im

als) as w
ell as an

im
als exh

ibit-
in

g 
spon

tan
eou

s 
ch

an
ges 

to 
th

e 
ge-

n
om

e (m
u

tation
s) th

at are th
e resu

lt 
of 

n
atu

ral 
ch

an
ges 

or 
produ

ced 
by 

breedin
g. G

en
etic m

odifi
cation

 of fl
ies, 

rou
n

d 
w

orm
s, 

zebrafi
sh

, 
m

ice, 
rats 

an
d even

 large an
im

als su
ch

 as pigs is 
n

ow
 possible. Th

e m
ou

se is especially 
im

portan
t in

 research
 on

 h
u

m
an

 dis-

eases, as th
e m

ou
se gen

om
e an

d th
e 

h
u

m
an

 gen
om

e exh
ibit m

ajor sim
ilar-

ities. B
oth

 th
e h

u
m

an
 an

d th
e m

ou
se 

gen
om

e h
ave n

ow
 been

 fu
lly decoded. 

Today, a variety of gen
etically m

odi-
fi

ed m
ou

se strain
s exist th

at can
 be 

u
sed as m

odel system
s for stu

dyin
g 

h
u

m
an

 diseases.

T
h

e G
erm

an
 A

n
im

al W
elfare A

ct d
e-

m
an

d
s th

at, befo
re gen

etically m
o

d
i-

fied
 

an
im

als 
are 

p
ro

d
u

ced
, 

th
ere 

m
u

st be an
 eth

ical evalu
atio

n
 an

d 
co

n
sid

eratio
n

 
o

f 
th

e 
stress 

fo
r 

th
e 

p
aren

t 
an

im
als 

an
d

 
su

bseq
u

en
t 

gen
eratio

n
s. 

T
h

is 
is 

irresp
ective 

o
f 

w
h

eth
er th

e an
im

als are p
ro

d
u

ced 
by tech

n
ical m

an
ip

u
latio

n
 o

r so
lely 

by breed
in

g a n
ew

 lin
e. O

p
eratio

n
s, 

su
ch

 as th
e tran

sfer o
f egg cells to 

su
rro

gate 
m

o
th

ers 
o

r 
cu

ttin
g 

th
e 

sp
erm

atic d
u

cts in
 m

ale an
im

als, are 

Th
e C

alifo
rn

ian
 lu

m
p

fi
sh

 (A
p

lysia califo
rn

ica) is an
 im

p
o

rtan
t test m

o
d

el in
 th

e fi
eld

 o
f n

eu
ro

lo
g

y 
d

u
e to its excep

tio
n

ally larg
e n

eu
ro

n
s an

d
 m

an
ag

eable n
ervo

u
s system

. Th
e N

o
b

el Prize w
inn

er Eric 
K

an
d

el u
sed

 its syn
ap

ses to
 stu

d
y learn

in
g

 at cellu
lar level, am

o
n

g
 o

th
er th

in
g

s.

1938
1939

Corneille Heym
ans

Gerhard Dom
agk

Regulation of breathing
Discovery of the antibacterial  
effect of prontosil
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p
erfo

rm
ed

 
u

n
d

er 
an

aesth
esia 

w
ith

 
su

bseq
u

en
t 

p
ain

 
m

an
agem

en
t 

an
d 

are 
asso

ciated
 

w
ith

 
m

ed
iu

m
 

levels 
o

f stress in
 th

e in
d

ivid
u

al an
im

als. 
T

h
e d

egree o
f stress in

 th
e o

ffsp
rin

g 
is o

ften
 n

o
t p

red
ictable an

d
 can

 vary 

fro
m

 
sligh

t 
to

 
severe. 

E
m

bryo
n

ic 
d

evelo
p

m
en

t can
 be so

 severely d
is-

tu
rbed

 th
at th

e em
bryo

s o
r fo

etu
ses 

d
ie 

befo
re 

birth
. 

H
o

w
ever, 

ex
p

eri-
en

ce h
as sh

o
w

n
 th

at th
e ap

p
earan

ce 
o

f tran
sgen

ic an
im

als is o
ften

 h
ard

ly 

d
ifferen

t – if at all – fro
m

 th
at o

f th
e 

w
ild

 typ
e. E

vid
en

tly th
e fu

n
ctio

n
al 

im
p

airm
en

t o
f a gen

e is co
m

p
en

sat-
ed

 by o
th

er gen
etic, bio

ch
em

ical o
r 

p
h

ysio
lo

gical p
ro

cesses, so
 th

at d
evi-

atio
n

s 
can

 
o

n
ly 

be 
d

etected
 

u
p

o
n

 
m

o
re d

etailed
 an

alysis.

R
ecen

tly, gen
om

e research
 w

ith
 pigs 

is 
also 

gain
in

g 
in

 
im

portan
ce. 

It 
is 

n
ow

 
possible 

to 
specifi

cally 
m

odify 
th

e gen
om

e of an
 in

dividu
al oocyte 

an
d con

sequ
en

tly breed an
im

als th
at 

can
 be u

sed for stu
dies on

 th
e gen

etic 
prin

ciples of diseases, for exam
ple in

 
research

 
on

 
degen

erative 
m

u
scu

lar 
disorders. A

n
oth

er objective is to al-
ter th

e im
m

u
n

e system
 of pigs so th

at 
th

ey can
 produ

ce replacem
en

t organ
s 

for h
u

m
an

 u
se.

N
euroscience

N
eu

roscien
ce 

in
vestigates 

th
e 

stru
c-

tu
re an

d fu
n

ction
 of th

e periph
eral 

an
d 

cen
tral 

n
ervou

s 
system

. 
Th

eir 
prin

cipal focu
s is th

e qu
estion

 h
ow

 
n

erve 
cells 

com
m

u
n

icate 
w

ith
 

each
 

oth
er an

d h
ow

 th
ey are con

n
ected, in

 
order to gain

 a better u
n

derstan
din

g 
of th

e h
igh

ly com
plex processin

g of 
sen

sory in
form

ation
, th

e con
trol an

d 
coordin

ation
 

of 
beh

aviou
r, 

an
d 

th
e 

processes of th
in

kin
g an

d feelin
g. 

In
 

2
0

0
0

, 
th

e 
research

ers 
E

ric 
K

an
-

d
el, P

au
l G

reen
gard

 an
d

 A
rvid

 C
arls-

so
n

 w
ere aw

ard
ed

 th
e N

o
bel P

rize in
 

M
ed

icin
e fo

r th
eir d

isco
veries regard

-
in

g sign
al tran

sd
u

ctio
n

 in
 th

e n
ervo

u
s 

system
 o

f m
ice, rats, rabbits, gu

in
ea 

p
igs an

d
 m

arin
e gastro

p
o

d
s. In

 2
0

1
3

, 
Jam

es E
. R

o
th

m
an

, R
an

d
y W

. S
ch

ek
-

m
an

 
an

d
 

T
h

o
m

as 
C

. 
S

ü
d

h
o

f 
w

ere 
aw

ard
ed

 
th

e 
N

o
bel 

P
rize 

fo
r 

th
eir 

d
isco

veries o
f th

e tran
sp

o
rt p

ro
cesses 

w
ith

in
 a n

erve cell an
d

 th
eir sign

ifi
-

can
ce fo

r th
e tran

sm
issio

n
 o

f sign
als 

betw
een

 n
erve cells. T

h
ey em

p
lo

yed 
rats, h

am
sters an

d
 gen

etically m
o

d
i-

fi
ed

 m
ice in

 th
eir research

. In
 2

0
1

4
, 

Jo
h

n
 O

’K
eefe an

d
 th

e m
arried

 co
u

-
p

le M
o

ser w
ere aw

ard
ed

 th
e N

o
bel 

P
rize in

 M
ed

icin
e an

d
 P

h
ysio

lo
gy fo

r 
th

eir research
 o

n
 sp

atial o
rien

tatio
n

 
in

 m
am

m
als. T

h
ey w

ere able to
 id

en
-

tify 
sp

ecialised
 

brain
 

cells, 
th

e 
so

-
called

 p
lace an

d
 grid

 cells, resp
o

n
si-

ble fo
r sp

atial o
rien

tatio
n

, an
d

 co
u

ld 
verify th

eir in
teractio

n
. T

h
e n

etw
o

rk 
o

f grid
 cells an

d
 th

eir sp
atial o

rgan
i-

satio
n

 is sim
ilar to

 a 3
D

 co
o

rd
in

ate 
system

, an
d

 en
ables o

rien
tatio

n
 an

d 
n

avigatio
n

 in
 tim

e an
d

 sp
ace. T

h
ese 

stu
d

ies 
w

ere 
p

erfo
rm

ed
 

u
sin

g 
rats. 

F
u

rth
er stu

d
ies co

n
fi

rm
 th

at co
m

p
a-

rable stru
ctu

res o
f th

e bio
lo

gical o
ri-

en
tatio

n
 system

 ex
ist in

 o
th

er sp
ecies, 

su
ch

 as m
ice, bats an

d
 p

rim
ates, an

d 
also

 in
 h

u
m

an
s.

C
u

rren
tly, 

stu
d

ies 
o

n
 

th
e 

fu
n

ctio
n

-
in

g o
f th

e n
ervo

u
s system

 an
d

 th
e 

brain
 are bein

g in
ten

sively p
u

rsu
ed

. 
T

h
e U

S
 is in

vestin
g in

 large-scale re-

C
o

m
p

lex scien
tific q

u
estio

n
s su

ch
 as b

rain
 p

ro
cesses can

 o
n

ly b
e stu

d
ied

 o
n

 th
e in

tact an
d

 livin
g 

o
rg

an
ism

.

1943
Henrik Dam

, Edw
ard Doisy

Discovery of vitam
in K
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search
 p

ro
jects su

ch
 as th

e B
rain

 A
c-

tivity M
ap

 P
ro

ject (B
R

A
IN

 in
itiative) 

w
h

ile E
u

ro
p

e is sp
en

d
in

g billio
n

s o
n

 
brain

 research
 w

ith
 th

e H
u

m
an

 B
rain

  
P

ro
ject. O

n
ly greater in

sigh
t in

to
 th

e 
basic fu

n
ctio

n
s o

f n
erve cells w

ill en
-

able research
ers to

 u
n

d
erstan

d
 w

h
at 

cau
ses d

iseases o
f th

e n
ervo

u
s sys-

tem
 an

d
 to

 d
evelo

p
 treatm

en
t m

eth
-

o
d

s fo
r stro

k
e, A

lzh
eim

er’s an
d

 P
ar-

k
in

so
n

’s 
d

isease, 
m

u
ltip

le 
sclero

sis, 
ep

ilep
sy, 

d
ep

ressio
n

, 
sch

izo
p

h
ren

ia, 
an

x
iety d

is o
rd

ers an
d

 p
arap

legia. 

A
 su

bstan
tial n

u
m

ber o
f th

erap
eu

tic 
ap

p
ro

ach
es are based

 o
n

 k
n

o
w

led
ge 

gain
ed

 
fro

m
 

an
im

al 
ex

p
erim

en
ts. 

F
o

r 
ex

am
p

le, 
stem

 
cell 

tran
sp

lan
ta-

tio
n

s in
to

 th
e brain

 o
f m

ice, w
h

ich
 

w
ere p

revio
u

sly gen
etically m

o
d

ifi
ed 

o
r su

bjected
 to

 ch
em

ical su
bstan

ces 
p

ro
d

u
cin

g p
ath

o
lo

gies sim
ilar to

 h
u

-
m

an
 

d
iseases 

su
ch

 
as 

P
ark

in
so

n
’s 

d
isease, m

u
ltip

le sclero
sis o

r stro
k

e, 
led

 to
 im

p
ro

vem
en

ts in
 th

e gen
eral 

co
n

d
itio

n
 an

d
 th

e d
isap

p
earan

ce o
f 

typ
ical sym

p
to

m
s. C

h
ip

-based
 retin

a 
im

p
lan

ts 
p

ro
vid

in
g 

basal 
visio

n
 

to 
th

e 
blin

d
, 

o
r 

co
ch

lear 
im

p
lan

ts 
fo

r 
th

e d
eaf, are based

 o
n

 scien
tifi

c ex
-

p
erim

en
ts w

ith
 ch

ick
en

s, rabbits, cats, 
p

igs an
d

 n
o

n
-h

u
m

an
 p

rim
ates. D

eep 
brain

 
stim

u
latio

n
 

co
m

bin
es 

n
eu

-
ro

su
rgical 

an
d

 
electro

p
h

ysio
lo

gical 
ap

p
ro

ach
es, w

h
ich

 w
ere m

ain
ly d

e-
velo

p
ed

 o
n

 th
e basis o

f n
o

n
-h

u
m

an
 

p
rim

ate m
o

d
els. It is n

o
w

 u
sed

 su
c-

cessfu
lly in

 p
atien

ts w
ith

 P
ark

in
so

n
’s 

d
isease 

an
d

 
its 

co
n

co
m

itan
t 

m
o

ve-
m

en
t d

iso
rd

ers. 

K
n

o
w

led
ge 

gain
ed

 
fro

m
 

an
im

al 
ex

-
p

erim
en

ts is also
 u

sed
 in

 th
e d

evel-
o

p
m

en
t o

f p
ro

sth
etic d

evices an
d

 th
e 

treatm
en

t o
f p

aralysis. F
o

r ex
am

p
le, 

u
sin

g 
electrical 

stim
u

latio
n

 
o

f 
th

e 
sp

in
al n

erves, n
o

n
-h

u
m

an
 p

rim
ates 

su
fferin

g fro
m

 p
aralysis o

f th
eir lim

bs 
d

u
e to

 sp
in

al co
rd

 in
ju

ry w
ere able 

again
 to

 m
o

ve th
eir h

an
d

 an
d

 grasp 
o

bjects. N
erve co

n
d

u
ctio

n
 co

u
ld

 be 
p

artially 
resto

red
 

in
 

p
arap

legic 
rats 

by 
tran

sp
lan

tin
g 

em
bryo

n
ic 

stem
 

cells in
to

 th
eir sp

in
al co

rd
. H

o
w

ever, 
th

e m
o

lecu
lar an

d
 cellu

lar p
ro

cesses 
in

vo
lved

 are n
o

t yet u
n

d
ersto

o
d

 w
ell 

en
o

u
gh

 to
 be ap

p
lied

 to
 h

u
m

an
s. In

 
th

e sam
e vein

, th
ere are p

ro
m

isin
g 

in
itial ap

p
ro

ach
es to

 u
sin

g stem
 cell 

th
erap

y 
fo

r 
th

e 
tran

sp
lan

tatio
n

 
o

f 
sp

ecifi
c stem

 cells in
to

 affected
 areas 

o
f th

e brain
.

V
eterinary research

Th
e fi

n
din

gs from
 an

im
al experim

en
ts 

are of u
se n

ot on
ly in

 h
u

m
an

 m
edi-

cin
e, bu

t also in
 th

e developm
en

t of 
n

ew
 diagn

ostic an
d th

erapeu
tic proce-

du
res in

 veterin
ary m

edicin
e. C

ertain
 

diseases occu
r both

 in
 an

im
als as w

ell 
as h

u
m

an
s. A

m
on

g th
ese are arterio-

sclerosis an
d con

gen
ital deform

ities of 
th

e spin
e in

 rabbits, diseases of th
e vis-

u
al system

 in
 cats, an

d specifi
c form

s 

of can
cer, diabetes, u

lcers an
d blood 

disorders. D
ogs w

ith
 a n

atu
rally oc-

cu
rrin

g blood clottin
g disorder, lead-

in
g 

to 
profu

se 
an

d 
life-th

reaten
in

g 
in

tern
al bleedin

g, can
 be treated for 

h
aem

oph
ilia A

 on
 th

e basis of a gen
e 

th
erapy developed for h

u
m

an
s, w

h
ich

 
stops th

eir bleedin
g in

 th
e lon

g term
. 

Tu
m

ou
r th

erapy in
 sm

all an
im

als is 
an

oth
er exam

ple. 

A
 

tran
sfer 

o
f 

treatm
en

t 
m

eth
o

d
s 

is 
gen

erally p
o

ssible w
ith

o
u

t d
iffi

cu
lties, 

as th
e m

eth
o

d
s p

ractised
 in

 h
u

m
an

 
m

ed
icin

e w
ere d

evelo
p

ed
 in

 an
im

al 
ex

p
erim

en
ts. 

H
o

w
ever, 

veterin
ary 

H
yg

ien
e is o

f u
tm

o
st im

p
o

rtan
ce w

h
en

 d
ealin

g
 w

ith
 an

im
als. A

n
im

al keep
ers an

d
 scien

tists m
u

st 
w

ear p
ro

tective clo
th

in
g

 w
h

en
 en

terin
g

 an
im

al sp
aces to

 p
reven

t th
e p

o
ten

tial risk o
f in

fectio
n

 to 
th

e an
im

als.

1947
Gerty Cori, Carl Cori, Bernardo Houssay

Research on carbohydrate  
m

etabolism

1945
1946

1944
Alexander Flem

ing, Ernst Chain, How
ard Florey

Herm
ann M

uller
Joseph Erlanger, Herbert Gasser

Discovery of penicillin
Discovery of the m

utagenic  
effects of X-rays

Research on the differential functions  
of individual nerve fibres
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m
ed

icin
e 

lik
ew

ise 
can

n
o

t 
d

isp
en

se 
w

ith
 th

e u
se o

f ex
p

erim
en

tal an
im

als 
in

 basic research
 an

d
 in

 th
e d

evelo
p

-
m

en
t o

f n
ew

 treatm
en

t m
eth

o
d

s. T
h

e 

w
h

ich
 are d

ifficu
lt to

 teach
 in

 th
e 

co
n

tex
t 

o
f 

clin
ical 

ro
u

tin
e, 

en
able 

p
h

ysician
s to

 ex
p

an
d

 th
eir sk

ills  fo
r 

su
rgical p

ro
ced

u
res o

n
 h

u
m

an
s an

d 
to

 learn
 n

ew
 tech

n
iq

u
es. T

h
e G

er-
m

an
 A

n
im

al W
elfare A

ct treats th
e 

h
an

d
lin

g 
o

f 
ex

p
erim

en
tal 

an
im

als 
as p

art o
f a train

in
g p

ro
gram

m
e in

 
th

e sam
e w

ay as an
im

al ex
p

erim
en

-
tatio

n
, i.e. as su

bject to
 ap

p
licatio

n
 

an
d

 ap
p

ro
val. 

The basic assum
ption of 

transferability 

T
h

e co
m

p
o

n
en

ts o
f bo

d
y cells an

d 
th

e bio
ch

em
ical m

ech
an

ism
s n

eces-
sary fo

r th
e p

ro
cesses o

f life are very 
sim

ilar acro
ss d

ifferen
t an

im
al sp

e-
cies. 

M
o

lecu
lar 

gen
etics 

can
 

d
em

-
o

n
strate 

th
at 

all 
o

rgan
ism

s 
livin

g 
to

d
ay 

h
ave 

th
e 

sam
e 

o
rigin

. 
T

h
ey 

sh
are 

gen
es 

w
h

ich
 

are 
resp

o
n

sible 
fo

r 
bo

d
y 

stru
ctu

re 
an

d
 

w
h

ich
 

are 
m

o
d

ified
 d

u
rin

g th
e co

u
rse o

f evo
-

lu
tio

n
, th

u
s p

ro
vid

in
g th

e m
aterial 

basis fo
r th

e seq
u

en
ce o

f livin
g crea-

tu
res th

ro
u

gh
o

u
t th

e geo
lo

gical eras. 
T

h
ese 

sim
ilarities 

even
 

allo
w

 
co

m
-

p
ariso

n
s o

f h
u

m
an

 gen
es an

d
 m

eta-
bo

lic p
ro

cesses w
ith

 th
o

se o
f bacteria, 

fu
n

gi an
d

 yeasts. 

H
o

w
ever, bo

d
y fu

n
ctio

n
s are m

u
ch

 
m

o
re co

m
p

lex
 in

 h
igh

er an
im

als an
d 

m
an

 
th

an
 

in
 

th
e 

lo
w

er 
o

rgan
ism

s, 
as bo

d
y fu

n
ctio

n
s in

 h
igh

er an
im

als 

stu
d

ies are u
su

ally d
esign

ed
 su

ch
 th

at 
th

e target sp
ecies, i.e. th

e p
o

ten
tial 

p
atien

t, is th
e su

bject o
f th

e in
vesti-

gatio
n

. 

V
accin

atio
n

 
strategies 

fo
r 

fatal 
d

is-
eases su

ch
 as leu

k
o

sis, d
istem

p
er an

d 
bo

vin
e tu

bercu
lo

sis w
ere su

ccessfu
lly 

d
evelo

p
ed

 o
n

 th
is basis. V

accin
es an

d 
veterin

ary m
ed

icin
es h

elp
 to

 red
u

ce 
livesto

ck
 lo

sses as a resu
lt o

f d
iseas-

es. A
d

d
itio

n
ally, th

ese m
ed

icin
es are 

u
sed

 in
 n

atu
re p

reservatio
n

 p
ro

jects 
fo

r th
e p

ro
tectio

n
 o

f en
d

an
gered

 sp
e-

cies 
an

d
 

esp
ecially 

to
 

p
reven

t 
th

e 
sp

read
 o

f d
iseases.

A
nim

al experim
ents in edu-

cation, training and profes-
sional developm

ent

P
ro

p
er 

h
an

d
lin

g 
o

f 
ex

p
erim

en
tal 

an
im

als by research
ers an

d
 an

im
al 

k
eep

ers 
n

eed
s 

to
 

be 
learn

ed
. 

T
h

is 
in

clu
d

es th
e ro

u
tin

e task
s o

f an
im

al 
k

eep
in

g as w
ell as blo

o
d

 sam
p

lin
g, 

in
jectio

n
s 

an
d

 
su

rgical 
p

ro
ced

u
res. 

C
arefu

l 
an

d
 

co
m

p
reh

en
sive 

train
-

in
g o

f p
erso

n
n

el sh
o

u
ld

 en
su

re th
at 

an
y su

fferin
g in

 an
im

als is red
u

ced 
to

 a m
in

im
u

m
. T

h
is is also

 n
ecessary 

fro
m

 a scien
tific p

o
in

t o
f view

. In
 o

r-
d

er to
 o

btain
 reliable an

d
 rep

ro
d

u
ci-

ble resu
lts, stress an

d
 p

ain
 sym

p
to

m
s 

m
u

st be m
in

im
ised

 as m
u

ch
 as p

o
s-

sible. 

In
 

h
u

m
an

 
m

ed
icin

e, 
esp

ecially 
in

 
th

e field
s o

f su
rgery an

d
 an

aesth
esia, 

p
ractical train

in
g w

ith
 large an

im
als 

is 
an

 
im

p
o

rtan
t 

elem
en

t 
o

f 
ed

u
ca-

tio
n

. 
S

u
ch

 
p

ractical 
train

in
g 

u
n

its, 

V
eterin

ary m
ed

icin
e w

as ab
le to

 d
evelo

p
 vaccin

atio
n

 strateg
ies ag

ain
st fatal d

iseases su
ch

 as d
is-

tem
p

er an
d

 leu
ko

sis b
y u

sin
g

 test an
im

als.

1951
M

ax Theiler

Vaccine against yellow
 fever

1949
1950

1948
W

alter Hess, Antonio M
oniz

Edw
ard Kendall, Tadeus Reichstein, Philip Hench

Paul M
üller

Research on the functional organisation  
of the brain in the surgical treatm

ent of psychosis
Structure and function of adrenal horm

ones
Discovery of the  
insecticide DDT
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are based
 o

n
 a m

u
ltitu

d
e o

f sp
ecial-

ised
 cell typ

es an
d

 o
rgan

s. F
o

r ex
am

-
p

le, 
an

 
active 

su
bstan

ce 
m

ay 
h

ave 
th

e d
esired

 effect in
 th

e liver, bu
t be 

ch
em

ically m
o

d
ifi

ed
 by th

e liver cells 
in

 su
ch

 a w
ay th

at th
e resu

ltin
g co

m
-

p
o

u
n

d
 is to

x
ic to

 th
e cen

tral n
ervo

u
s 

system
. T

h
is sh

o
w

s th
at th

e tran
sfer 

o
f reactio

n
 p

attern
s fro

m
 cell stru

c-
tu

res to
 th

e to
tal o

rgan
ism

 can
 be ex

-
trem

ely d
iffi

cu
lt. F

o
r th

is reaso
n

, n
o

t 
o

n
ly stu

d
ies at th

e cellu
lar level are 

n
eed

ed
 

(u
sin

g 
altern

ative 
m

eth
o

d
s, 

see p
age 5

1
ff.), bu

t also
 alw

ays stu
d

-
ies o

f th
e co

m
p

lete o
rgan

ism
 to

 ch
eck 

bo
th

 th
e effi

cacy an
d

 sid
e effects o

f a 
su

bstan
ce. 

A
n

im
al 

ex
p

erim
en

ts 
m

ak
e 

it 
p

o
s-

sible to
 p

red
ict th

e d
esired

 as w
ell 

as abo
u

t 7
0

%
 o

f th
e ad

verse effects 
o

n
 h

u
m

an
s. O

n
e ex

am
p

le is acetyl-
salicylic acid

 (th
e active su

bstan
ce in

 
th

e an
algesic A

sp
irin

®). It alleviates 
p

ain
 in

 bo
th

 rats an
d

 h
u

m
an

s, bu
t 

can
 

in
crease 

bleed
in

g 
in

 
bo

th
 

sp
e-

cies. O
th

er ex
am

p
les are th

e effects 
o

f bu
ild

in
g m

aterials an
d

 o
f so

lven
ts, 

w
h

ich
 h

ave d
am

agin
g effects o

n
 bo

th
 

rats 
an

d
 

h
u

m
an

s. 
A

sbesto
s 

cau
ses 

lu
n

g can
cer in

 rats an
d

 h
u

m
an

s, an
d 

p
lastic so

lven
ts cau

se liver can
cer in

 
bo

th
. F

ro
m

 th
ese ex

p
erien

ces it can
 

be co
n

clu
d

ed
 th

at safety an
d

 efficacy 
tests o

n
 an

im
als can

 sign
ifican

tly re-
d

u
ce th

e risk
 o

f n
ew

 treatm
en

t m
eth

-
o

d
s fo

r h
u

m
an

s. 3
6

%
 o

f su
bstan

ces 
tested

 in
 p

reclin
ical an

im
al stu

d
ies 

are n
o

t u
sed

 in
 su

bseq
u

en
t clin

ical 
tests o

n
 h

u
m

an
s d

u
e to

 u
n

d
esirable 

sid
e effects an

d
 safety risk

s, an
d

 are 
ex

clu
d

ed
 fro

m
 th

e d
evelo

p
m

en
t p

ro
-

cess. 
A

n
im

al 
ex

p
erim

en
tatio

n
 

th
u

s 
p

reven
ts 

th
e 

ad
m

in
istratio

n
 

o
f 

p
o

-
ten

tially h
arm

fu
l o

r life-th
reaten

in
g 

su
bstan

ces to
 h

u
m

an
s. 

H
ow

ever, th
ere is n

o su
ch

 th
in

g as 
absolu

te safety. Th
e Th

alidom
ide ca-

tastroph
e 

in
 

th
e 

1960s 
m

ade 
th

is 
tragically clear. Prior to th

is even
t, th

e 
poten

tial of a dru
g to cau

se develop-
m

en
tal m

alform
ation

s w
as n

ot in
ves-

tigated. It w
as on

ly after th
e scan

dal, 
in

 1978, th
at th

e G
erm

an
 D

ru
g Law

 
w

as tigh
ten

ed an
d th

e effect on
 em

-
bryon

ic 
developm

en
t 

w
as 

added 
to 

th
e testin

g catalogu
e for dru

g safety 
an

d effi
cacy.

T
h

e basic assu
m

p
tio

n
 o

f tran
sferabil-

ity is also
 an

 im
p

o
rtan

t asp
ect in

 th
e 

evalu
atio

n
 o

f p
ain

 an
d

 sen
sitivity in

 
an

im
als. T

h
e an

ato
m

ical stru
ctu

re o
f 

th
e brain

 as w
ell as th

e co
n

d
u

ctio
n

 
o

f p
ain

 stim
u

li an
d

 th
eir p

ercep
tio

n
 

in
 

th
e 

cen
tral 

n
ervo

u
s 

system
 

are 
sim

ilar in
 h

igh
er an

im
als. T

h
is p

er-
m

its an
alo

gies to
 be d

raw
n

 regard
in

g 
p

ain
 sen

sitivity an
d

 p
o

ssibly even
 th

e 
cap

acity 
fo

r 
su

fferin
g. 

T
h

e 
tran

sfer-
ability o

f resu
lts fro

m
 an

im
al to

 h
u

-
m

an
s th

u
s also

 ap
p

lies in
 th

e o
p

p
o

-
site d

irectio
n

. D
ru

gs th
at h

ave been
 

su
ccessfu

lly u
sed

 to
 treat h

u
m

an
s can

 
also

 be u
sed

 fo
r d

o
m

estic an
im

als.

M
ouse, rat

Cancer research
M

etabolic disorders
Effi

cacy testing of drugs
G

enom
e research

Rabbits
D

evelopm
ent of vaccines

Effi
cacy testing of drugs

Cattle, horse, pig
Vaccine developm

ent 
and isolation
V

eterinary research

Cat
H

eart surgery
N

europhysiological studies
D

evelopm
ent of hearing aids

Research on feline leukaem
ia

V
eterinary research

D
og

Transplantation surgery
O

steosynthesis
Em

ergency surgery
D

iabetes research
Cardiovascular diseases

O
steoporosis research
Veterinary research

N
on-hum

an prim
ates

Basic and applied research  
in neurobiology

Vaccine developm
ent

SIV
/H

IV
 research

Exam
p

les o
f an

im
als u

sed
 in

 research
.

1953
1955

1954
Hans Krebs, Fritz Lipm

ann
Axel Theorell

John Enders, Thom
as W

eller, Frederick Robbins

The citric acid cycle
The effect of  
oxidant enzym

es
Discovery of grow

ing the poliovirus in cell cultures
1952

Selm
an W

aksm
an

Discovery of streptom
ycin
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A
nim

al experim
entation and protection 

of anim
als: Ethical considerations

D
evelopm

ent of the concept 
o

f an
im

al p
ro

tectio
n

 in 
G

erm
any

Th
e idea th

at h
u

m
an

s h
ave a special re-

spon
sibility for an

im
als in

 th
eir care is 

th
e resu

lt of th
e h

istorical developm
en

t 
of 

th
e 

relation
sh

ip 
betw

een
 

an
im

als 
an

d 
h

u
m

an
s. 

C
u

ltu
ral, 

ph
ilosoph

ical, 
social an

d offi
cial stan

dards defi
n

e th
e 

fram
ew

ork for ou
r attitu

des tow
ards 

an
im

als an
d th

eir n
eeds. Th

e an
im

al 
w

elfare law
s an

d regu
lation

s th
at are 

in
 place today are an

 expression
 of th

is 
developm

en
t, w

h
ich

 began
 in

 th
e 17th

 
cen

tu
ry. Sin

ce th
en

, an
 an

th
ropocen

-
tric view

 of an
im

al protection
 h

as been
 

advocated – w
ith

 m
an

 at th
e cen

tre. 

In
 th

e 18th
 an

d 19th
 cen

tu
ries, in

fl
u

-
en

tial m
em

bers of a socially an
d politi-

cally active stratu
m

 of th
e popu

lation
 

becam
e active. Th

ey loath
ed all form

s 
of cru

elty to an
im

als an
d regarded th

is 
attitu

de as a sign
 of th

eir level of edu
-

cation
. Th

e focu
s of in

terest w
as n

ot 
th

e 
an

im
al, 

bu
t 

con
cern

s 
abou

t 
th

e 
bru

talisation
 of in

dividu
als an

d of soci-
ety. In

 G
erm

an
y, a variety of law

s w
ere 

passed at fi
rst, an

d th
e Law

 on
 th

e Pre-
ven

tion
 of C

ru
elty to A

n
im

als w
as on

ly 
fi

rst in
clu

ded in
 th

e G
erm

an
 C

rim
in

al 
C

ode in
 1871. Th

is legal h
arm

on
isation

  
prom

oted an
im

al protection
 as a social 

goal an
d led to th

e form
ation

 of n
u

-
m

erou
s societies for an

im
al protection

, 
w

ith
 th

e m
ain

 objective of preven
tin

g 

cru
elty 

to 
an

im
als 

an
d 

“vivisection
” 

(operation
s on

 livin
g an

im
als). A

s ex-
perim

en
tal research

 an
d con

sequ
en

tly 
th

e 
n

u
m

ber 
of 

an
im

al 
experim

en
ts 

in
creased w

ith
in

 th
e sam

e period, th
is 

in
evitably led to con

fl
ict betw

een
 sci-

en
ce an

d an
im

al w
elfare. E

ven
 back 

th
en

, people’s reason
s for rejectin

g an
i-

m
al experim

en
tation

 varied depen
din

g 
on

 th
eir scien

tifi
c, religiou

s or societal 
backgrou

n
d.

Th
e fi

rst G
erm

an
 A

n
im

al W
elfare A

ct 
w

as passed in
 th

e 1930s an
d rem

ain
ed 

in
 force u

n
til after th

e Secon
d W

orld 
W

ar. For th
e fi

rst tim
e, it laid dow

n
 

regu
lation

s 
for 

w
orkin

g 
w

ith
 

labora-
tory an

im
als. In

 th
e 1960s an

d 1970s, 
pu

blic discu
ssion

 of th
e safety of farm

 
an

d 
laboratory 

an
im

als 
w

as 
revived; 

th
is en

cou
raged th

e creation
 of n

ew
 

law
s on

 an
im

al protection
. Th

e A
n

im
al 

W
elfare A

ct adopted in
 th

e Federal R
e-

pu
blic of G

erm
an

y in
 1972 w

as based 
on

 eth
ical con

cepts of an
im

al protec-
tion

, an
d exploited scien

tifi
c fi

n
din

gs 
on

 species-specifi
c an

d beh
aviou

rally 
correct stan

dards an
d th

e n
eeds of th

e 
an

im
als as criteria for evalu

ation
. 

Su
bsequ

en
t ch

an
ges in

 th
e law

 in
 th

e 
1980s an

d 1990s w
ere in

fl
u

en
ced by 

econ
om

ic, scien
tifi

c an
d political con

-
sideration

s. Th
ese ch

an
ges in

creased 
th

e 
em

ph
asis 

on
 

an
im

als 
as 

fellow
 

creatu
res an

d stren
gth

en
ed regu

lation
 

of 
an

im
al 

experim
en

ts. 
To 

en
h

an
ce 

th
e 

protection
 

of 
an

im
als 

as 
livin

g 

1956
André Cournand, W

erner Forssm
ann, Dickinson Richards

Developm
ent of cardiac catheterisation



41
40

 

creatu
res 

in
 

th
e 

legal 
system

, 
an

i-
m

al protection
 w

as en
sh

rin
ed in

 th
e 

con
stitu

tion
 of th

e Federal R
epu

blic 
of G

erm
an

y. In
 Ju

ly 2002, th
e con

-
stitu

tion
 

w
as 

am
en

ded 
w

ith
 

A
rticle 

20a, w
h

ich
 reads: “M

in
dfu

l also of its 
respon

sibility 
tow

ard 
fu

tu
re 

gen
era-

tion
s, th

e state sh
all protect th

e n
atu

-
ral fou

n
dation

s of life an
d an

im
als by 

legislation
 

an
d, 

in
 

accordan
ce 

w
ith

 
law

 an
d ju

stice, by execu
tive an

d ju
-

dicial action
, all w

ith
in

 th
e fram

ew
ork 

of 
th

e 
con

stitu
tion

al 
order.” 

E
th

ical 
treatm

en
t of an

im
als h

as th
u

s been
 

given
 an

 u
n

u
su

ally h
igh

 legal statu
s. 

Fu
rth

erm
ore, th

e Th
ird A

m
en

dm
en

t 
to 

th
e 

A
n

im
al 

W
elfare 

A
ct 

w
as 

in
-

trodu
ced in

 Ju
ly 2013, w

h
ich

 tran
s-

poses in
to n

ation
al law

 th
e D

irective 
2010/63/E

U
 

of 
th

e 
E

u
ropean

 
Parlia-

m
en

t an
d C

ou
n

cil of 22 Septem
ber 

2010 
on

 
th

e 
protection

 
of 

an
im

als 
u

sed for scien
tifi

c pu
rposes. It en

su
res 

a h
igh

er level of an
im

al protection
 an

d 
raises th

e m
in

im
u

m
 stan

dards, takin
g 

in
to con

sideration
 th

e latest scien
tifi

c 
fi

n
din

gs an
d developm

en
ts in

 keepin
g 

w
ith

 th
e Th

ree R
s prin

ciple (R
edu

ce, 
R

efi
n

e, R
eplace – see pp. 47ff.). 

Ethical aspects of anim
al  

experim
entation and the 

principle of solidarity

A
 p

red
o

m
in

an
t view

 w
ith

in
 th

e cu
r-

ren
t 

eth
ical 

d
iscu

ssio
n

 
o

n
 

h
u

m
an

 

d
ealin

gs w
ith

 an
im

als is th
at h

u
m

an
s 

are vested
 w

ith
 th

e basic m
o

ral righ
t 

to
 u

se an
im

als fo
r th

eir o
w

n
 en

d
s. 

T
h

is 
righ

t, 
h

o
w

ever, 
is 

su
bject 

to 
lim

its w
h

ere an
im

als are sign
ifi

can
t-

ly h
arm

ed
 by h

u
m

an
 actio

n
s o

r are 
k

illed
 

w
ith

o
u

t 
su

ffi
cien

t 
reaso

n
. 

In
 

th
e establish

ed
 system

 o
f n

o
rm

ative 
p

o
sitio

n
s o

n
 an

im
al eth

ics, th
is p

o
-

sitio
n

 is classifi
ed

 as “p
ath

o
cen

tric”. 
T

h
is m

ean
s th

at a livin
g o

rgan
ism

’s 
ability to

 su
ffer en

tails an
 o

bligatio
n

 
to

 p
ro

tect it. O
n

 th
e o

th
er h

an
d

, a 
p

o
sitio

n
 is d

efi
n

ed
 as “an

th
ro

p
o

cen
-

tric” if it catego
rically m

ak
es h

u
m

an
s 

“th
e m

easu
re o

f all th
in

gs”, in
clu

d
in

g 
w

h
en

 it co
m

es to
 th

e treatm
en

t an
d 

p
ro

tectio
n

 o
f an

im
als. A

 th
ird

 rele-

van
t p

o
sitio

n
 h

ere is th
e “bio

cen
tric” 

view
, w

h
ich

 assign
s eth

ical valu
e to 

all livin
g o

rgan
ism

s, in
clu

d
in

g lo
w

er 
an

im
als 

an
d

 
p

lan
ts. 

W
h

ilst 
th

e 
ex

-
trem

e 
versio

n
s 

o
f 

th
ese 

th
ree 

p
o

si-
tio

n
s are in

co
m

p
atible w

ith
 o

n
e an

-
o

th
er, th

eir m
o

re m
o

d
erate fo

rm
s are 

gen
erally regard

ed
 as reco

n
cilable.

A
cco

rd
in

g to
 th

e stro
n

g varian
t o

f an
-

th
ro

p
o

cen
trism

, o
u

r treatm
en

t o
f an

-
im

als sh
o

u
ld

 be assessed
 so

lely based 
o

n
 h

u
m

an
 in

terests, sen
tim

en
ts an

d 
feelin

gs. T
h

is p
o

sitio
n

 h
as d

o
m

in
ated 

o
u

r 
cu

ltu
re’s 

p
h

ilo
so

p
h

ical 
o

u
tlo

o
k 

fo
r cen

tu
ries. Its m

o
st p

ro
m

in
en

t ad
-

vo
cates w

ere Im
m

an
u

el K
an

t an
d

 – 
rep

resen
tin

g lead
in

g C
h

ristian
 m

o
ral 

th
eo

lo
gy – T

h
o

m
as A

q
u

in
as. T

h
e es-

sen
tial ten

et o
f K

an
t’s p

o
sitio

n
 is th

at 
m

an
 alo

n
e h

as m
o

ral cap
acity, w

h
ich

 
resu

lts bo
th

 in
 p

rero
gatives an

d
 o

bli-
gatio

n
s. A

n
im

al p
ro

tectio
n

 is th
u

s u
l-

tim
ately ro

o
ted

 in
 th

e self-resp
ect o

f 
h

u
m

an
s, w

h
ich

 fo
rbid

s actin
g cru

elly. 

Im
m

anuel K
ant (left) w

as a follow
er of anthro

-
p

o
cen

trism
 – th

e b
elief th

at hu
m

an
s are th

e 
m

easure of all things but that they have a re-
sponsibility to treat anim

als hum
anely. A

cco
rd

-
in

g
 to

 A
rth

u
r Sch

o
p

en
h

au
er (cen

tre), an
im

als 
exh

ib
it th

e sam
e ch

aracteristics as h
u

m
an

s. 
Th

is m
ean

s th
ey are cap

ab
le o

f su
fferin

g
 an

d 
feelin

g
. A

lb
ert Sch

w
eitzer (rig

h
t) rep

resen
ted 

rad
ical b

io
cen

trism
, w

h
ich

 exten
d

s an
 in

h
eren

t 
valu

e to
 all livin

g
 th

in
g

s. 

1957
1961

1960
Daniel Bovet

Georg von Békésy
Frank Burnet, Peter M

edaw
ar

Developm
ent of substances w

hich  
inhibit the action of biological am

ines
Discovery of the m

echanical  
function of the inner ear

Discovery of acquired  
im

m
unological tolerance
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H
ow

ever, an
th

ropocen
trism

 w
as su

b-
ject to a far-reach

in
g an

d n
ow

 gen
eral-

ly accepted critiqu
e from

 a path
ocen

-
tric perspective by Jerem

y B
en

th
am

 
an

d A
rth

u
r Sch

open
h

au
er. A

ccordin
g 

to B
en

th
am

, th
e poin

t is n
ot w

h
eth

er 
an

im
als th

in
k or speak like h

u
m

an
s, 

bu
t 

rath
er 

w
h

eth
er 

th
ey 

can
 

su
ffer 

like h
u

m
an

s. A
ll sen

tien
t bein

gs m
u

st 
be ascribed w

ith
 in

trin
sic valu

e.

B
iocen

trism
in

 in
 tu

rn
 exten

ds th
is in

-
trin

sic eth
ical valu

e to all livin
g bein

gs, 
in

clu
din

g 
low

er 
an

im
als 

an
d 

plan
ts. 

Th
e m

ost prom
in

en
t exam

ple of th
is 

view
 is A

lbert Sch
w

eitzer’s T
h

e E
th

ics 
of R

everen
ce for L

ife. M
an

y su
pporters 

of th
is view

 even
 go so far as to ascribe 

an
 equ

ally stron
g righ

t to life an
d de-

velopm
en

t 
to 

all 
n

on
-h

u
m

an
 

livin
g 

bein
gs. 

A
n

 eth
ical system

 – su
ch

 as a path
o-

cen
tric on

e – th
at is prem

ised on
 th

e 
position

 th
at sen

tien
t an

im
als h

ave a 
m

oral statu
s alon

gside h
u

m
an

s, occu
-

pies a com
prom

ise position
 betw

een
 

th
e tw

o extrem
es m

en
tion

ed above. 
Th

is com
prom

ise ascribes to sen
tien

t 
an

im
als an

 in
term

ediate m
oral statu

s 
th

at is low
er th

an
 th

at of h
u

m
an

s, bu
t 

m
u

ch
 

h
igh

er 
th

an
 

th
at 

of 
n

on
-sen

-
tien

t an
im

als an
d plan

ts.

Patho-inclusive rather than patho-
centric: W

hat’s the difference? 

A
 

p
ath

o
cen

tric 
an

im
al 

eth
ics 

p
o

stu
-

lates m
o

ral o
bligatio

n
s to

w
ard

s an
i-

m
als an

d
 p

laces th
e avo

id
an

ce o
f su

f-
ferin

g at its co
re. H

o
w

ever, it w
o

u
ld 

be in
co

rrect to
 assert th

at th
e avo

id
-

an
ce o

f su
fferin

g in
 its en

tirety, an
d 

th
erefo

re also
  o

f h
u

m
an

 su
fferin

g, 
is to

 be regard
ed

 as th
e m

o
st im

p
o

r-
tan

t o
f all stan

d
ard

s. O
verall, th

is ap
-

p
ro

ach
 m

igh
t m

o
re ap

p
ro

p
riately be 

classifi
ed

 as a “p
ath

o
-in

clu
sive” eth

-
ics: It is n

o
t o

n
ly reco

n
cilable w

ith
 

valu
in

g h
u

m
an

 in
terests o

ver th
o

se 
o

f sen
tien

t an
im

als, bu
t also

 w
ith

 th
e 

p
o

sitio
n

 th
at o

th
er h

u
m

an
 in

terests, 
su

ch
 as life an

d
 h

ealth
, k

n
o

w
led

ge 
gain

, an
d

 p
leasu

re, m
ay ju

stify cau
s-

in
g 

d
istress 

to
 

an
im

als. 
M

o
reo

ver, 
th

is view
 d

o
es n

o
t p

reclu
d

e th
e k

ill-
in

g o
f an

im
als, bu

t d
o

es d
em

an
d

 th
at 

th
e k

illin
g sh

o
u

ld
 n

o
t cau

se fear o
r 

su
fferin

g, if p
o

ssible. 

E
ven

 
th

ou
gh

 
path

o-in
clu

sive 
eth

ics 
ascribe 

particu
lar 

righ
ts 

to 
an

im
als, 

th
is system

 is n
ot prem

ised on
 th

e as-
su

m
ption

 th
at an

im
als possess th

ese 
righ

ts in
h

eren
tly an

d in
depen

den
tly 

of th
eir bestow

al by m
an

. R
ath

er, th
e 

u
n

dispu
ted position

 am
on

gst an
im

al 
eth

icists 
of 

epistem
ic 

an
th

ropocen
-

trism
 – n

ot to be con
fu

sed w
ith

 th
e 

n
orm

ative an
th

ropocen
trism

 referred 
to above – righ

tly ackn
ow

ledges th
at 

on
ly 

h
u

m
an

s 
are 

capable 
of 

estab-
lish

in
g, u

n
derstan

din
g an

d follow
in

g 
m

oral 
obligation

s. 
E

ven
 

if 
an

im
als 

are th
e su

bject of h
u

m
an

 obligation
, 

th
ey depen

d on
 th

e ben
evolen

ce an
d 

th
e efforts of people to in

terpret th
eir 

n
eeds. 

Th
e 

obligation
 

n
ot 

to 
in

fl
ict 

su
fferin

g on
 h

u
m

an
s an

d to actively 
relieve it is recogn

ised in
 all eth

ical 
system

s. Th
e prin

cipal argu
m

en
t for 

expan
din

g 
th

ese 
obligation

s 
beyon

d 
th

e sph
ere of h

u
m

an
s is th

at it is n
ot 

eviden
t 

w
h

y 
correspon

din
g 

obliga-
tion

s sh
ou

ld n
ot in

 prin
ciple also ap-

ply to sen
tien

t an
im

als. 

Th
e 

path
o-in

clu
sive 

position
 

is 
also 

th
e basis for th

e G
erm

an
 A

n
im

al W
el-

fare A
ct. In

 con
trast w

ith
 older ver-

sion
s, w

h
ich

 on
ly afforded an

im
als th

e 
am

ou
n

t of protection
 called for to pre-

ven
t pu

blic n
u

isan
ces or th

e poten
tial 

bru
talisation

 of h
u

m
an

 bein
gs, th

e cu
r-

ren
t version

 protects an
im

als for th
eir 

ow
n

 sake. Th
e in

fl
iction

 of su
fferin

g is 
on

ly acceptable w
h

ere th
e associated 

action
 (su

ch
 as an

 an
im

al experim
en

t) 

Ed
w

ard
 H

icks: Th
e Peaceab

le K
in

g
d

o
m

 (1846/47).

1963
1964

John Eccles, Alan Hodgkin, Andrew
 Huxley

Konrad Bloch, Feodor Lynen

The initiation of the action potential in neurons
Fatty acid m

etabolism
 and  

the regulation of cholesterol
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h
as th

e poten
tial to protect, secu

re or 
realise poten

tial h
igh

er valu
es for h

u
-

m
an

s an
d an

im
als, w

h
ilst also bein

g 
in

dispen
sable to th

at en
d. Th

is view
 

requ
ires tw

o form
s of com

plex assess-
m

en
t an

d balan
cin

g to ju
stify an

im
al 

experim
en

tation
: a w

eigh
in

g of m
oral 

goods, an
d th

e determ
in

ation
 of in

dis-
pen

sability. B
oth

 assessm
en

ts are diffi
-

cu
lt, bu

t n
ot arbitrary. 

H
u

m
an

 valu
es su

ch
 as life an

d h
ealth

 
gen

erally carry a stron
ger w

eigh
t th

an
 

th
e avoidan

ce of su
fferin

g for an
im

als. 
M

oreover, th
ere is also less certain

ty in
 

relation
 to an

im
al su

fferin
g th

an
 th

ere 
is for h

u
m

an
 su

fferin
g. Sin

ce an
im

als 
can

n
ot h

elp u
s to in

terpret th
eir feel-

in
gs an

d th
erefore depen

d on
 h

u
m

an
 

em
path

y, experien
ce an

d kn
ow

ledge 
to determ

in
e th

eir w
elfare, th

ere is a 
con

siderable likelih
ood of error asso-

ciated w
ith

 assessin
g w

h
eth

er an
 an

i-
m

al su
ffers an

d h
ow

 m
u

ch
. M

oreover, 
in

dividu
al capacity for su

fferin
g w

ill 
probably differ sign

ifi
can

tly betw
een

 
an

im
als – as it does betw

een
 h

u
m

an
s. 

W
h

ere th
ere is great u

n
certain

ty re-
gardin

g an
im

al su
fferin

g, th
e “proven

” 
claim

s of h
u

m
an

s take priority from
 

th
e stan

dpoin
t of variou

s m
oral an

d 
eth

ical approach
es. 

Th
e “in

dispen
sability” of in

fl
ictin

g su
f-

ferin
g m

ean
s th

at n
o altern

ative m
eth

-
ods are available, th

at an
im

al experi-
m

en
ts are optim

ised an
d th

e su
fferin

g 
of an

im
als is m

in
im

ised relative to th
e 

scien
tifi

c, th
erapeu

tic or oth
er sign

ifi
-

can
ce of th

e experim
en

tal objective in
 

accordan
ce w

ith
 th

e Th
ree R

s prin
ci-

ple (see page 47 ff.). Th
e criterion

 of 
su

fferin
g capacity th

u
s im

poses lim
its 

on
 th

e experim
en

ts th
at m

ay be per-
form

ed on
 sen

tien
t an

im
als, alth

ou
gh

 
it does n

ot im
ply an

y categorical rejec-
tion

 of stressfu
l an

im
al experim

en
ts.

M
oreover, it m

ay be presu
m

ed th
at 

on
ly som

e of th
e an

im
al experim

en
ts 

carried ou
t are stressfu

l. K
eepin

g cog-
n

itively 
low

-developed 
an

im
als 

in
 

laboratories, for exam
ple, n

eed n
ot be 

classifi
ed as cau

sin
g su

fferin
g in

 gen
-

eral. In
 fact, laboratory an

im
als often

 
live 

lon
ger 

an
d 

are 
h

ealth
ier 

com
-

pared to th
ose livin

g in
 th

e w
ild. Fu

r-
th

erm
ore, 

m
an

y 
laboratory 

an
im

als 
are 

kept 
in

 
con

trol 
grou

ps 
w

ith
ou

t 
bein

g su
bject to procedu

res, an
d som

e 
are 

killed 
for 

th
eir 

organ
s, 

w
ith

ou
t 

h
avin

g been
 previou

sly in
volved in

 an
 

experim
en

t. In
 addition

, th
ere is also 

th
e category of “fi

n
al an

im
al experi-

m
en

ts”. H
ere, th

e an
im

als are dru
gged 

prior to th
e start of th

e experim
en

t 
an

d th
en

 killed u
n

der an
aesth

esia at 
th

e en
d of th

e experim
en

t in
 order to 

spare th
em

 pain
fu

l experien
ces. 

Path
o-in

clu
sive eth

ics h
as n

o fu
n

da-
m

en
tal objection

 again
st su

ch
 experi-

m
en

ts, provided th
ey are associated 

w
ith

 advan
ces in

 biological or m
edical 

kn
ow

ledge th
at are expected to ben

-
efi

t h
u

m
an

s. 

Transferability from
 an 

ethical-legal view
point

In
 th

e pu
blic discu

ssion
 on

 th
e eth

ical 
evalu

ation
 of an

im
al experim

en
ts, th

e 
direct tran

sferability of fi
n

din
gs to h

u
-

m
an

s is often
 claim

ed to be a m
easu

re 
of legitim

acy. H
ow

ever, th
is claim

 u
n

-
derestim

ates th
e com

plexity of tran
s-

ferability. D
u

rin
g an

im
al experim

en
ts, 

an
im

al life processes are in
vestigated 

th
at can

 on
ly be in

directly extrapolat-
ed to h

u
m

an
s. Th

is is also expressed in
 

legislation
. 

D
irective 

2010/63/E
U

 
of 

th
e E

u
ropean

 Parliam
en

t an
d C

ou
n

cil 
of 22 Septem

ber 2010 on
 th

e protec-

tion
 of an

im
als u

sed for scien
tifi

c pu
r-

poses h
as th

ree aim
s:

►
  to sign

ifi
can

tly im
prove th

e w
elfare 

of an
im

als u
sed in

 scien
tifi

c experi-
m

en
ts,

►
  to en

su
re fair com

petition
 w

ith
in

 
th

e E
U

 an
d

►
  to stren

gth
en

 research
 w

ith
in

 th
e 

E
U

. 

T
h

e tran
sferability o

f th
e resu

lts fro
m

 
an

im
al ex

p
erim

en
ts to

 h
u

m
an

s is n
o

t 
stip

u
lated

 in
 th

e d
irective. In

stead
, it 

A
fter m

ice, rats are th
e m

o
st co

m
m

o
n

ly u
sed

 lab
o

rato
ry an

im
als. 

1967
1968

Haldan Hartline, George W
ald, Ragnar Granit

Robert Holley, M
arshall Nirenberg, Gobind Khorana

Physiology of vision
Interpreting the genetic code  
and its function in protein synthesis

1966
Peyton Rous, Charles Huggins

Discoveries on the cause  
and treatm

ent of tum
ours



47
46

 

co
n

tain
s in

ten
tio

n
s an

d
 m

easu
res to 

im
p

ro
ve an

im
al w

elfare an
d

 to
 h

o
n

-
o

u
r th

e T
h

ree R
s p

rin
cip

le. T
h

e d
i-

rective sp
ecifies th

e p
u

rp
o

ses o
f th

e 
p

ro
ced

u
res 

fo
r 

w
h

ich
 

an
im

als 
can

 
be u

sed
. T

h
ese p

u
rp

o
ses are n

o
t re-

stricted
 to

 p
ro

ced
u

res o
n

 live an
im

als 
w

ith
 resu

lts th
at are tran

sferable to 
h

u
m

an
s. T

h
e d

irective d
o

es req
u

ire 
an

 eth
ical evalu

atio
n

 th
at w

eigh
s th

e 
ex

p
ected

 h
arm

 cau
sed

 to
 th

e an
im

als 
again

st 
th

e 
ex

p
ected

 
ben

efits. 
B

u
t 

it 
leaves 

o
p

en
 

h
o

w
 

th
ese 

ben
efits 

are u
ltim

ately d
efin

ed
 o

r h
o

w
 so

o
n

 
th

ey sh
o

u
ld

 m
aterialise: “... to

 p
ro

-
tect h

u
m

an
 an

d
 an

im
al h

ealth
 an

d 
th

e 
en

viro
n

m
en

t.” 
T

h
is 

u
n

sp
ecific 

fo
rm

u
latio

n
 tak

es in
to

 acco
u

n
t th

e 
ex

p
erien

ce th
at it o

ften
 tak

es years 
befo

re 
d

isco
veries 

fro
m

 
an

im
al 

ex
-

p
erim

en
ts tran

slate in
to

 ben
efits fo

r 
h

u
m

an
 

an
d

 
an

im
al 

h
ealth

. 
R

eq
u

ir-
in

g im
m

ed
iate ben

efits fo
r h

u
m

an
s 

is a m
o

ral-eth
ical d

em
an

d
 th

at can
 

h
ard

ly ever be fu
lfilled

. Ju
st lik

e h
u

-
m

an
s, 

an
im

als 
are 

ex
trem

ely 
co

m
-

p
lex

 
o

rgan
ism

s, 
bu

t 
th

ey 
d

o
 

d
iffer 

fro
m

 h
u

m
an

s, d
esp

ite a few
 fu

n
d

a-
m

en
tal sim

ilarities. T
h

ese d
ifferen

ces 
are th

e resu
lt o

f vario
u

s evo
lu

tio
n

ary 
m

ech
an

ism
s w

h
ich

 in
 th

e p
ast h

ave 
h

ad
 an

 effect o
n

 h
igh

ly co
m

p
lex

 sys-
tem

s su
ch

 as an
im

als an
d

 h
u

m
an

s, 
an

d
 co

n
tin

u
e to

 h
ave an

 effect to
d

ay 
via m

u
ltifacto

rial m
ech

an
ism

s su
ch

 
as 

gen
etic 

p
rep

o
sitio

n
, 

w
h

ilst 
also 

bein
g su

bject to
 ep

igen
etic an

d
 en

-
viro

n
m

en
tal in

flu
en

ces. N
o

 tw
o

 p
eo

-

p
le are alik

e an
d

 each
 p

erso
n

 is th
eir 

o
w

n
 

id
eal 

m
o

d
el. 

H
u

m
an

-o
rien

ted 
research

 is th
erefo

re d
esirable, bu

t it 
is in

su
fficien

t. 

The confl
ict betw

een the solidarity 
principle and anim

al w
elfare

C
om

plete 
proh

ibition
 

of 
experim

en
-

tal an
im

al research
 w

ou
ld also con

-
fl

ict w
ith

 an
oth

er valid fu
n

dam
en

tal 
m

oral stan
dard, th

e solidarity prin
ci-

ple. Th
is is th

e prin
ciple of providin

g 
th

e best possible su
pport to th

e n
eedy, 

th
e w

eak an
d th

e sick. Th
e solidarity 

prin
ciple is n

ot on
ly on

e of th
e m

an
y 

precon
dition

s for life in
 h

u
m

an
 com

-
m

u
n

ities; it is a h
allm

ark of h
u

m
an

 
bein

gs to be m
orally respon

sible an
d 

capable of solidarity.

People 
w

h
o 

perform
 

an
im

al 
experi-

m
en

ts alw
ays experien

ce con
fl

ict be-
tw

een
 

tw
o 

obligation
s. 

Th
e 

fi
rst 

of 
th

ese is positive: th
e obligation

 to u
se 

on
e’s kn

ow
ledge an

d abilities to re-
du

ce h
u

m
an

 an
d an

im
al su

fferin
g. In

 
con

trast, th
e n

egative obligation
 is n

ot 
to in

fl
ict avoidable su

fferin
g on

 oth
er 

creatu
res. It is h

u
m

an
 n

atu
re to fi

n
d 

it diffi
cu

lt to reach
 a decision

 if th
is 

m
ean

s violatin
g on

e of th
ese obliga-

tion
s 

in
 

order 
to 

m
eet 

an
oth

er. 
A

s 
lon

g as it is scien
tifi

cally im
possible 

to u
n

ravel com
plex cau

sal activity re-
lation

sh
ips in

 livin
g an

im
als w

ith
ou

t 
an

im
al research

, th
is con

fl
ict betw

een
 

obligation
s w

ill rem
ain

 th
e th

em
e of 

eth
ical 

discu
ssion

s. 
From

 
th

e 
stan

d-
poin

t posited h
ere, th

ere w
ill n

ever 
be a gen

eral an
sw

er to th
e qu

estion
 

w
h

eth
er an

 an
im

al experim
en

t is ju
s-

tifi
ed – each

 in
dividu

al case requ
ires 

its ow
n

 an
sw

er.

The Three Rs principle

A
lth

ou
gh

 
an

im
al 

experim
en

tation
 

can
n

ot be com
pletely avoided in

 re-
search

, th
ere is a gen

eral con
sen

su
s 

th
at it m

u
st be restricted to th

e n
eces-

sary m
in

im
u

m
. Th

e Th
ree R

s prin
ciple, 

devised by W
. R

u
ssell an

d R
. B

u
rch

 in
 

1959, can
 be taken

 as th
e gu

idelin
e 

for an
im

al experim
en

ts. Th
e Th

ree R
s 

stan
d for 

►
  refi

n
em

en
t, 

►
  redu

ction
 an

d 

►
  replacem

en
t. 

Th
e aim

 of th
e prin

ciple is to avoid 
an

im
al 

experim
en

ts 
w

h
ere 

possible, 
to redu

ce th
eir n

u
m

ber an
d to lim

it 

Experiments

Alternative methods
For example by using cells and/or skin models

Testing 
w

ithout anim
als: 

Im
pact of chem

ical  
substances under 
the influence of

light on skin health 

N
on-anim

al test
for skin irritation

 

C
ells

R
econstructed 

hum
an skin m

odels 
Test substance

Skin irritation:  
yes/no?

Test substance
± U

V
 light

 

D
am

age of
 

cells: yes/no?

R  eplace  

(by 
 

alternative
  

m
ethods)

R efine 
(m

inim
ise 

pain and suffering 
of the test 
anim

als)

R  
educe 
(the num

ber 
of test anim

als) 

Three Rs Principle for Alternative M
ethods

 
w

w
w

.bf3r.de/en/hom
e ©

 G
erm

an Centre for the Protection of Test Anim
als (Bf3R), 2015

1970
1972

1971
Bernard Katz, Ulf von Euler, Julius Axelrod

Rodney Porter, Gerald Edelm
an

Earl Sutherland

Synaptic storage, release and inactivation  
of neurotransm

itters
Chem

ical structure of antibodies
Discoveries concerning the  
m

echanism
s of the action of horm

ones



49
48

 

th
e h

arm
 cau

sed to an
im

als du
rin

g 
th

e experim
en

ts to th
e n

ecessary m
in

-
im

u
m

. Th
e con

sisten
t an

d respon
sible 

im
plem

en
tation

 of th
e Th

ree R
s prin

-
ciple accom

m
odates eth

ical con
cern

s 
again

st th
e u

se of an
im

als, an
d also 

im
proves th

e qu
ality of th

e test resu
lts. 

R
esearch

ers are ch
allen

ged tim
e an

d 
again

 to optim
ise th

eir m
eth

ods an
d 

u
se objective param

eters – su
ch

 as th
e 

an
im

als’ beh
aviou

r – to estim
ate th

e 
degree of h

arm
 cau

sed. Th
is requ

ires 
both

 
person

al 
sen

sitivity 
an

d 
good 

train
in

g.

Refi
nem

ent

T
h

e 
refi

n
em

en
t 

o
f 

an
im

al 
ex

p
eri-

m
en

ts h
as th

e o
bjective o

f m
in

im
is-

in
g 

th
e 

ad
verse 

effects 
o

f 
research

 
p

ro
ced

u
res o

n
 an

im
als. A

n
 an

im
al’s 

cap
acity fo

r su
fferin

g is cen
tral to

 th
is 

assessm
en

t. 
T

h
e 

h
u

m
an

 
o

bligatio
n

 
to

 m
in

im
ise stressfu

l an
im

al ex
p

eri-
m

en
ts m

u
st be gu

id
ed

 by th
e ex

ten
t 

to
 w

h
ich

 an
im

als are cap
able o

f su
f-

ferin
g based

 o
n

 th
eir resp

ective level 
o

f n
eu

ro
n

al d
evelo

p
m

en
t. P

articu
lar-

ly im
p

o
rtan

t to
 th

e grad
atio

n
 o

f eth
i-

cally gro
u

n
d

ed
 an

im
al p

ro
tectio

n
 is 

th
e an

im
al’s cap

acity fo
r self-p

ercep
-

tio
n

. T
h

e stro
n

gest p
ro

tectio
n

 sh
o

u
ld 

th
erefo

re 
be 

given
 

to
 

an
im

als 
p

re-
su

m
ed

 to
 h

ave th
e greatest cap

acity 
fo

r ex
p

erien
ce d

u
e to

 th
eir ad

van
ced 

stage 
o

f 
d

evelo
p

m
en

t, 
su

ch
 

as 
p

ri-
m

ates. H
o

w
ever, it m

u
st also

 be co
n

-
sid

ered
 th

at less d
evelo

p
ed

 an
im

als 
o

ccasio
n

ally react to
 an

 ex
p

erim
en

tal 
setu

p
 w

ith
 greater stress th

an
 th

o
se 

able to
 ad

ap
t to

 th
e stress th

ro
u

gh
 

train
in

g. 

B
y 

carefu
lly 

selectin
g 

th
e 

an
im

al 
m

o
d

els, alleviatin
g p

ain
 u

sin
g an

al-
gesia an

d
 an

aesth
esia, im

p
ro

vin
g th

e 
tech

n
o

lo
gy u

sed
 in

 m
easu

rem
en

t p
ro

-
ced

u
res an

d
 d

evelo
p

in
g n

o
n

-in
vasive 

research
 m

eth
o

d
s, it h

as been
 p

o
ssi-

ble to
 m

ak
e great p

ro
gress in

 th
e re-

fi
n

em
en

t o
f an

im
al ex

p
erim

en
ts. Im

-
p

ro
ved

 an
im

al h
u

sban
d

ry co
n

d
itio

n
s, 

fo
r ex

am
p

le th
an

k
s to

 sp
ecies-sp

ecifi
c 

en
rich

m
en

t o
f th

e en
viro

n
m

en
t, also 

h
elp

 to
 im

p
ro

ve labo
rato

ry an
im

als’ 
w

elfare an
d

 give th
em

 a greater q
u

al-
ity o

f life. A
s an

 ex
am

p
le, ro

d
en

ts are 
p

ro
vid

ed
 w

ith
 n

estin
g m

aterials th
at 

h
elp

 su
p

p
o

rt th
eir th

erm
o

regu
latio

n
, 

o
r p

ap
er ro

lls th
at give th

em
 th

e o
p

-
tio

n
 to

 retreat. T
h

ese im
p

ro
vem

en
ts 

are also
 in

 th
e in

terest o
f research

 as 
th

ey im
p

ro
ve th

e rep
ro

d
u

cibility o
f 

ex
p

erim
en

tal resu
lts. 

N
o

n
-h

u
m

an
 p

rim
ates, su

ch
 as rh

esu
s m

o
n

keys, b
eh

ave sim
ilarly to

 h
u

m
an

s. Fo
r th

is reaso
n

, th
e 

in
vestig

atio
n

 o
f co

m
p

lex co
g

n
itive fu

n
ctio

n
s is o

n
ly p

o
ssib

le in
 th

ese sp
ecies. 

1973
1975

1976
1974

Konrad Lorenz, Nikolaas Tinbergen, Karl von Frisch
Renato Dulbecco, How

ard Tem
in, David Baltim

ore
Carleton Gajdusek, Baruch Blum

berg
Albert Claude, George Palade, Christian de Duve

Organisation of social behavioural patterns
Discoveries in the area of interrelationships betw

een  
tum

our viruses and the genetic m
aterial of a cell

Discoveries concerning new
 m

echanism
s  

for the origin and dissem
ination of infectious diseases

Structural and functional  
organisation of cells
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Reduction

Statistical 
an

d 
m

eth
odological 

im
-

provem
en

ts h
elp to redu

ce th
e n

u
m

-
ber of laboratory an

im
als. In

 addition
 

to carefu
lly selectin

g su
itable an

im
al 

m
odels an

d determ
in

in
g th

e absolu
te-

ly n
ecessary n

u
m

ber of test an
im

als, 
th

is en
tails th

e con
sisten

t application
 

of statistical m
eth

ods. E
ven

 cen
trally 

registerin
g an

d recordin
g resu

lts from
 

an
im

al 
experim

en
ts 

can
 

redu
ce 

th
e 

n
eed for th

em
. 

Replacem
ent

R
eplacem

en
t seeks to su

bstitu
te an

i-
m

al 
experim

en
ts 

w
ith

 
altern

ative 
m

eth
ods as m

u
ch

 as possible, or to 
avoid th

em
 com

pletely. If th
e research

 
qu

estion
 

perm
its, 

sim
ple 

organ
ism

s 
su

ch
 as bacteria or in

vertebrates, cell 
an

d tissu
e cu

ltu
res, com

pu
ter m

odels, 
or oth

er altern
ative m

eth
ods w

ill be 
u

sed. 

A
lternatives to anim

al  
experim

entation

C
ell lin

es th
at h

ave been
 h

arvested 
fro

m
 an

im
al o

r h
u

m
an

 tissu
e are o

f-
ten

 u
sed

 an
d

 th
en

 bred
 fu

rth
er in

 a 
labo

rato
ry cu

ltu
re. T

h
ese ex

p
erim

en
-

tal m
eth

o
d

s o
u

tsid
e th

e o
rgan

ism
 – 

k
n

o
w

n
 as “in

 vitro
 m

eth
o

d
s” (in

 vitro 
=

 in
 th

e test tu
be) – are o

f m
ajo

r im
-

p
o

rtan
ce 

an
d

 
are 

w
id

ely 
u

sed
, 

p
ar-

ticu
larly to

 elu
cid

ate cellu
lar p

ro
cess-

es o
r th

e effect o
f m

ed
icatio

n
s o

n
 cell 

m
etabo

lism
. S

ign
ifi

can
t m

eth
o

d
o

lo
g-

ical p
ro

gress h
as been

 m
ad

e in
 recen

t 
d

ecad
es in

 w
o

rk
in

g w
ith

 in
 vitro

 sys-
tem

s. E
sp

ecially in
 d

ru
g testin

g an
d 

th
e d

evelo
p

m
en

t o
f p

h
arm

aco
lo

gical 
su

bstan
ces, th

ey h
ave h

elp
ed

 to
 re-

d
u

ce th
e u

se o
f labo

rato
ry an

im
als. 

H
o

w
ever, th

ey can
n

o
t co

m
p

letely re-
p

lace an
im

al ex
p

erim
en

ts as th
e co

m
-

p
lex

ity o
f th

e en
tire o

rgan
ism

 – i.e. 
th

e in
teractio

n
 betw

een
 o

rgan
s an

d 
tissu

es – can
n

o
t be fu

lly rep
ro

d
u

ced 
in

 
th

ese 
iso

lated
, 

artifi
cial 

system
s. 

F
u

rth
erm

o
re, p

ro
d

u
cin

g an
d

 gro
w

in
g 

o
rgan

 an
d

 cell cu
ltu

res req
u

ires th
e 

k
illin

g o
f an

im
als. 

A
n

oth
er m

eth
od for avoidin

g experi-
m

en
ts 

on
 

live 
an

im
als 

com
es 

from
 

regen
erative m

edicin
e an

d is kn
ow

n
 

as “body on
 a ch

ip”. Th
is m

eth
od w

as 
developed 

from
 

tissu
e 

en
gin

eerin
g 

or bioprin
tin

g, w
h

ereby replacem
en

t 
organ

s for h
u

m
an

s are grow
n

 from
 

h
u

m
an

 tissu
e an

d created u
sin

g a 3D
 

prin
ter. Th

ese m
in

i-organ
s are placed 

on
 a m

icroch
ip an

d su
pported by an

 
artifi

cial 
m

ain
ten

an
ce 

system
. 

Sen
-

sors on
 th

e m
icroch

ip m
easu

re certain
 

param
eters, 

su
ch

 
as 

organ
 

tem
pera-

tu
re an

d oxygen
 con

ten
t, an

d record 
ch

an
ges in

 th
e system

. Th
e “body on

 
a ch

ip” m
eth

od is u
sed for testin

g th
e 

toxicity or ph
arm

acological properties 
of biological an

d ch
em

ical su
bstan

ces. 

A
ltern

atives to
 an

im
al testin

g
 are en

co
u

rag
ed

 in
 G

erm
an

y.

1977
1980

1979
Roger Guillem

in, Andrew
 Schally, Rosalyn Yalow

Baruj Benacerraf, Jean Dausset, George Snell
Godfrey Hounsfield, Allan Corm

ack

Hypothalam
ic horm

ones
Discovery of specific cellular surface structures  
controlling im

m
unological reactions

Developm
ent of com

puter tom
ography
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“In
 silico m

eth
ods” (in

 silico =
 on

 a 
com

pu
ter) are also becom

in
g in

creas-
in

gly im
portan

t as altern
atives to an

i-
m

al experim
en

tation
. Th

ese com
pu

t-
er-con

trolled an
alysis an

d sim
u

lation
 

tech
n

iqu
es are u

sed for assessin
g risk 

w
h

en
 

research
in

g 
toleran

ce 
to 

su
b-

stan
ces or th

eoretically m
odellin

g life 
processes, am

on
g oth

er pu
rposes. A

s a 
resu

lt, experim
en

tal data in
 n

eu
robi-

ology is in
creasin

gly bein
g en

tered in
 

com
pu

ter m
odels to portray an

d pre-
dict th

e fu
n

ction
s of th

e cen
tral n

erv-
ou

s system
. C

om
pu

ter sim
u

lation
 is 

also u
sed in

 h
igh

er edu
cation

 to visu
-

alise com
plex biological relation

sh
ips. 

In
stru

ction
al 

videos 
on

 
an

im
al 

ex-
perim

en
tation

 serve as teach
in

g aids 
to prepare learn

ers for th
e w

ork w
ith

 
livin

g an
im

als an
d prom

ote a respon
-

sible approach
. 

Th
e G

erm
an

 C
en

tre for th
e Protection

 
of Laboratory A

n
im

als (B
f3R

) is part 
of th

e Federal In
stitu

te for R
isk A

ssess-
m

en
t in

 B
erlin

 an
d coordin

ates efforts 
to im

plem
en

t an
d prom

ote th
e Th

ree 
R

s prin
ciple across th

e cou
n

try. To th
is 

en
d, th

e B
f3R

 is divided in
to several 

areas of com
peten

ce th
at n

ot on
ly as-

su
m

e advisory roles bu
t also con

du
ct 

research
 on

 refi
n

em
en

t in
 an

im
al ex-

perim
en

tation
 an

d th
e developm

en
t 

of altern
ative m

eth
ods. O

n
e of th

ese 
areas is th

e C
en

tre for D
ocu

m
en

tation
 

an
d E

valu
ation

 of A
ltern

ative M
eth

-
ods to A

n
im

al E
xperim

en
ts (ZE

B
E

T). 
Its m

ission
 is to record, evalu

ate an
d, 

w
h

ere possible, legitim
ise altern

atives 
to an

im
al experim

en
tation

. It is an
 in

-
form

ation
 cen

tre for altern
ative m

eth
-

ods, an
d also research

es an
d validates 

m
eth

ods n
ot in

volvin
g an

im
al experi-

m
en

tation
 in

 order to prom
ote th

em
. 

Th
e validation

 is n
ecessary to obtain

 
in

clu
sion

 in
 th

e in
tern

ation
al testin

g 
gu

idelin
es for safety toxicology.

A
t th

e E
u

ro
p

ean
 level, th

is w
o

rk
 is 

th
e 

resp
o

n
sibility 

o
f 

th
e 

E
u

ro
p

ean
 

C
en

tre 
fo

r 
th

e 
V

alid
atio

n
 

o
f 

A
lter-

n
ative 

M
eth

o
d

s 
(E

U
R

L
 

E
C

V
A

M
) 

in
 

R
o

m
e. T

h
e E

U
R

L
 E

C
VA

M
 Search

 G
u

ide: 
G

ood Search
 P

ractice on
 A

n
im

al A
ltern

a-
tives also

 co
n

tain
s n

u
m

ero
u

s in
fo

rm
a-

tio
n

 so
u

rces o
n

 altern
ative m

eth
o

d
s 

an
d

 is d
esign

ed
 fo

r em
p

lo
yees o

f ap
-

p
ro

val au
th

o
rities, an

im
al w

elfare o
f-

fi
cers an

d
 research

ers w
o

rk
in

g in
 an

i-
m

al 
ex

p
erim

en
tatio

n
. 

F
u

rth
erm

o
re, 

th
e an

n
ex

 to
 th

e E
u

ro
p

ean
 D

irective 
E

C
 7

6
1

/2
0

0
9

 an
d

 th
e gu

id
elin

es is-
su

ed
 

by 
th

e 
O

rgan
isatio

n
 

fo
r 

E
co

-
n

o
m

ic C
o

o
p

eratio
n

 an
d

 D
evelo

p
m

en
t 

(O
E

C
D

) 
list 

all 
o

ffi
cially 

reco
gn

ised 
altern

ative m
eth

o
d

s. W
ith

in
 E

u
ro

p
e, 

th
e fo

llo
w

in
g areas n

o
 lo

n
ger req

u
ire 

an
im

al testin
g:

►
  acu

te toxicity 

►
  eye irritation

s

►
  gen

otoxicity in
 m

am
m

alian
 cells 

►
  acu

te ph
ototoxicity 

►
  skin

 bu
rn

s 

►
  skin

 irritation
s 

►
  skin

 absorption
 

►
  m

u
tagen

ic properties

►
  properties w

ith
 h

orm
on

al effects. 

T
h

e 
T

h
ree 

R
s 

p
rin

cip
le 

is 
alread

y 
w

id
ely su

p
p

o
rted

 by scien
tifi

c p
o

licy 
in

itiatives. A
s a resu

lt, th
e E

u
ro

p
ean

 
S

cien
ce 

F
o

u
n

d
atio

n
 

(E
S

F
) 

issu
ed

 
a 

p
o

sitio
n

 p
ap

er in
 2

0
1

1
 regard

in
g th

e 

E
U

 d
irective o

n
 th

e p
ro

tectio
n

 o
f an

i-
m

als u
sed

 fo
r scien

tifi
c p

u
rp

o
ses w

ith
 

reco
m

m
en

d
atio

n
s fo

r w
o

rk
 w

ith
 ex

-
p

erim
en

tal an
im

als. In
 th

e p
ap

er, th
e 

E
S

F
 calls fo

r reco
gn

itio
n

 o
f th

e T
h

ree 
R

s p
rin

cip
le an

d
 fo

r targeted
 effo

rts 
to

 
red

u
ce 

an
d

 
im

p
ro

ve 
an

im
al 

ex
-

p
erim

en
ts. T

h
e B

asel D
eclaratio

n
 S

o
-

ciety (B
asel D

eclaratio
n

, see belo
w

), 
fo

u
n

d
ed

 in
 2

0
1

1
, an

d
 its m

em
bers, as 

w
ell as th

e F
o

ru
m

 o
n

 A
n

im
al E

x
p

eri-
m

en
ts in

 R
esearch

, h
ave u

n
d

ertak
en

 
to

 im
p

lem
en

t th
e T

h
ree R

s p
rin

cip
le 

an
d

 
o

th
er 

eth
ical 

p
rin

cip
les 

w
h

er-
ever 

an
im

als 
are 

u
sed

 
fo

r 
research

 

Th
e d

eclared
 aim

 o
f research

 is to
 red

u
ce th

e n
u

m
b

er o
f lab

o
rato

ry an
im

als an
d

 th
eir su

fferin
g

.

1981
1984

1982
Roger Sperry, David Hubel, Torsten W

iesel
Niels Jerne, Georges Köhler, César M

ilstein
Bengt Sam

uelsson, John Vane, Sune Bergstrom

Visual inform
ation processing  

of the brain
Theories concerning the specific developm

ent  
and control of the im

m
une system

Discovery of prostaglandins



55
54

 

p
u

rp
o

ses. T
h

e fo
ru

m
’s statem

en
ts o

n
 

refi
n

em
en

t an
d

 o
n

 stress assessm
en

t 
are p

u
blicly available. 

T
h

e 
A

sso
ciatio

n
 

o
f 

R
esearch

-B
ased 

P
h

arm
aceu

tical C
o

m
p

an
ies (V

fA
) in

 
G

erm
an

y an
d

 its m
em

ber co
m

p
an

ies 
also

 im
p

lem
en

t th
e T

h
ree R

s p
rin

cip
le 

w
ith

 th
e aim

 o
f red

u
cin

g th
e n

u
m

ber 
o

f labo
rato

ry an
im

als an
d

 rep
lacin

g 
m

am
m

als 
w

ith
 

less 
d

evelo
p

ed
 

sp
e-

cies. T
h

is in
clu

d
es in

 vitro
 tests fo

r 
sk

in
 irritatio

n
 o

r tests fo
r m

u
tagen

ic 
p

ro
p

erties o
f active in

gred
ien

ts u
sin

g 
fish

 em
bryo

s, w
h

ich
 o

th
erw

ise w
o

u
ld 

h
ave 

been
 

p
erfo

rm
ed

 
o

n
 

rats 
an

d 
rabbits. 

T
h

e 
m

eth
o

d
o

lo
gical 

d
evel-

o
p

m
en

t fo
r im

p
lem

en
tin

g th
e T

h
ree 

R
s p

rin
cip

le in
 research

 is also
 su

p
-

p
o

rted
 by fu

n
d

in
g p

ro
gram

m
es at th

e 

n
atio

n
al an

d
 state level. O

u
tstan

d
in

g 
p

ro
gress is rew

ard
ed

 w
ith

 research
 

p
rizes, su

ch
 as th

e D
F

G
’s U

rsu
la M

. 
H

än
d

el A
n

im
al W

elfare P
rize.

Lim
itations to alternative 

m
ethods

In
 sp

ite o
f favo

u
rable asp

ects, th
ese 

altern
ative 

m
eth

o
d

s 
h

ave 
a 

severe 
d

isad
van

tage. T
h

e h
u

m
an

 o
r an

im
al 

bo
d

y 
p

o
ssesses 

m
o

re 
th

an
 

2
0

0
 

d
if-

feren
t cell typ

es w
h

o
se in

teractio
n

s 
are co

o
rd

in
ated

 in
 o

rgan
s an

d
 tissu

e 
stru

ctu
res. To

 stu
d

y th
is co

m
p

lex
ity 

is an
 im

p
o

rtan
t p

art o
f bio

lo
gical re-

search
, an

d
 th

is can
 o

n
ly be d

o
n

e o
n

 
an

 in
tact o

rgan
ism

. E
ven

 if a d
ru

g ap-
p

ears to
 be u

sefu
l d

u
rin

g its d
evelo

p
-

m
en

t in
 cell cu

ltu
re, it m

ay tu
rn

 o
u

t 
to

 be in
active o

r even
 to

x
ic in

 o
th

er 
cell typ

es, o
r lead

 to
 th

e fo
rm

atio
n

 
o

f break
d

o
w

n
 p

ro
d

u
cts in

 th
e bo

d
y, 

cau
sin

g 
d

am
age 

in
 

o
th

er 
o

rgan
s. 

C
o

n
versely, a su

bstan
ce m

ay be in
ac-

tive in
 cell cu

ltu
re bu

t effective in
 an

 
in

tact o
rgan

ism
. F

o
r ex

am
p

le, w
ith

-
o

u
t u

sin
g an

im
als, th

e syn
th

etic an
-

tibio
tic P

ro
n

to
sil ® w

o
u

ld
 n

ever h
ave 

been
 d

isco
vered

 in
 th

e 1
9

3
0

s. W
h

ile 
P

ro
n

to
sil ® 

sh
o

w
ed

 
n

o
 

effect 
in

 
th

e 
cell cu

ltu
re, it w

as p
ro

ven
 th

at it h
as 

very stro
n

g an
tibacterial p

ro
p

erties in
 

a livin
g o

rgan
ism

. G
erh

ard
 D

o
m

agk 
w

as aw
ard

ed
 th

e N
o

bel P
rize fo

r th
is 

d
isco

very in
 1

9
3

9
. 

In
 case o

f th
e ch

ro
n

ic in
fectio

u
s d

is-
ease lep

ro
sy, it h

as so
 far n

o
t been

 
p

o
ssible to

 cu
ltivate th

e d
isease-trig-

gerin
g bacteriu

m
 M

yco
bacteriu

m
 lep

-
ra in

 a labo
rato

ry. It is assu
m

ed
 th

at 
th

e h
igh

 am
bien

t tem
p

eratu
re in

 cell 
cu

ltu
res 

lim
its 

gro
w

th
. 

T
h

is 
m

ean
s 

th
at it is n

o
t p

o
ssible to

 research
 th

is 
d

isease in
 cell cu

ltu
res. H

o
w

ever, th
e 

lo
w

er bo
d

y tem
p

eratu
re o

f im
m

u
n

o
-

d
efi

cien
t m

ice an
d

 arm
ad

illo
s favo

u
rs 

bacteria gro
w

th
. F

o
r th

is reaso
n

, re-

A
ctive ingredients can

 b
e tested o

n zebrafi
sh 

em
bryo

s, th
ereby reducing

 th
e n

um
ber of lab

o-
ratory an

im
als.

1985
1987

1988
1986

M
ichael Brow

n, Joseph Goldstein
Susum

u Tonegaw
a

Jam
es Black, Gertrude Elion, George Hitchings

Rita Levi-M
ontalcini, Stanley Cohen

Discoveries on the regulation  
of cholesterol m

etabolism
Discovery of the genetic m

echanism
  

that produces antibody diversity
Discoveries of im

portant biochem
ical  

principles of pharm
aceutical therapy

Isolation and characterisation of the nerve  
grow

th factor and epiderm
al grow

th factor
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search
 in

to
 lep

ro
sy an

d
 p

o
ssible th

er-
ap

eu
tic ap

p
ro

ach
es is so

lely carried 
o

u
t o

n
 livin

g an
im

als. 

B
o

th
 in

 basic research
 an

d
 in

 ap
p

li-
catio

n
-o

rien
ted

 research
, altern

ative 
m

eth
o

d
s 

an
d

 
an

im
al 

ex
p

erim
en

ts 
are u

sed
 in

 a co
m

p
lim

en
tary m

an
n

er. 
W

h
ile in

d
ivid

u
al m

o
lecu

lar an
d

 cel-
lu

lar asp
ects o

f life p
ro

cesses are re-
search

ed
 in

 vitro
 o

r in
 silico

 as m
u

ch
 

as 
p

o
ssible, 

scien
tific 

w
o

rk
 

o
n

 
an

i-
m

als is irrep
laceable in

 o
rd

er to
 fu

r-
th

er o
u

r u
n

d
erstan

d
in

g o
f co

m
p

lex 
relatio

n
sh

ip
s 

w
ith

in
 

th
e 

en
tire 

o
r-

gan
ism

. B
y carefu

lly co
n

sid
erin

g an
d 

selectin
g th

e m
o

st su
itable m

eth
o

d
s, 

w
e h

ave th
e ch

an
ce to

 sign
ifican

tly 
red

u
ce th

e n
u

m
ber o

f test an
im

als 
an

d
 th

e stress cau
sed

 to
 th

em
. 

The Basel D
eclaration 

T
h

e 
B

asel 
D

eclaratio
n

, 
ad

o
p

ted
 

in
 

2
0

1
0

, 
fo

llo
w

s 
th

e 
p

ath
o

-in
clu

sive 
ap

p
ro

ach
 

d
escribed

 
abo

ve 
(see 

p
p

. 
4

0
ff.), 

w
h

ich
 

d
o

es 
n

o
t 

p
ro

h
ibit 

ex
-

p
erim

en
tal an

im
al research

 in
 p

rin
ci-

p
le, bu

t seek
s to

 red
u

ce it an
d

 m
ak

e 
it as gen

tle as p
o

ssible o
n

 th
e an

im
als. 

In
 lin

e w
ith

 th
e H

elsin
k

i D
eclaratio

n
 

o
n

 E
th

ical P
rin

cip
les fo

r M
ed

ical R
e-

search
 

In
vo

lvin
g 

H
u

m
an

 
S

u
bjects 

(1
9

6
4

), 
o

ver 
2

,5
0

0
 

research
ers, 

re-
search

 
in

stitu
tes 

an
d

 
o

rgan
isatio

n
s 

h
ave sign

ed
 th

e B
asel D

eclaratio
n

 so 
far, an

d
 are co

m
m

itted
 to

 u
p

h
o

ld
in

g 

stan
d

ard
s w

h
en

 h
an

d
lin

g labo
rato

ry 
an

im
als. A

cro
ss p

h
ilo

so
p

h
ical view

s, 
th

e 
sign

ato
ries 

h
o

ld
 

th
at 

an
im

als 
d

eserve resp
ect fo

r th
eir o

w
n

 sak
e 

an
d

 sh
o

u
ld

 be k
ep

t in
 a sp

ecies-ap
-

p
ro

p
riate fash

io
n

. N
o

t o
n

ly d
o

 th
ey 

ex
p

licitly 
reco

gn
ise 

th
e 

T
h

ree 
R

s 
p

rin
cip

le, bu
t th

ey also
 call fo

r its 
o

n
-go

in
g fu

rth
er d

evelo
p

m
en

t, an
d 

fo
r q

u
ick

 an
d

 effective im
p

lem
en

ta-
tio

n
 o

f su
ch

 en
h

an
cem

en
ts. To

 th
is 

en
d

, th
e basic im

p
etu

s beh
in

d
 th

e 
d

eclaratio
n

 is regu
larly su

bstan
tiated 

an
d

 u
p

d
ated

 o
n

 th
e B

asel D
eclara-

tio
n

 
S

o
ciety’s 

w
ebsite 

(w
w

w
.basel-

d
eclaratio

n
.o

rg).

To
 en

su
re th

at th
e co

m
m

itm
en

ts o
f 

th
e d

eclaratio
n

 d
o

 n
o

t rem
ain

 em
p

ty 
p

ro
m

ises, th
e sign

ato
ries h

ave agreed 
to

 greater tran
sp

aren
cy an

d
 co

m
m

u
-

n
icatio

n
 o

n
 th

e p
u

rp
o

se an
d

 ex
ecu

-
tio

n
 o

f th
eir an

im
al ex

p
erim

en
ts, an

d 
th

ereby h
o

p
e to

 bu
ild

 tru
st am

o
n

g 
th

e 
p

u
blic 

an
d

 
d

ecisio
n

-m
ak

ers. 
In

 
th

is sp
irit, th

ey ex
p

ress th
eir w

illin
g-

n
ess to

 d
iscu

ss th
e sen

se an
d

 p
u

rp
o

se 
o

f an
im

al ex
p

erim
en

tatio
n

 w
ith

 th
e 

p
u

blic 
– 

in
clu

d
in

g 
critics 

o
f 

ex
p

eri-
m

en
tal 

an
im

al 
research

. 
T

h
e 

go
als 

sp
ecifi

ed
 

o
n

 
th

e 
B

asel 
D

eclaratio
n

 
S

o
ciety’s w

ebsite m
ak

e it clear th
at 

th
is d

ialo
gu

e m
u

st n
o

t be a o
n

e-w
ay 

street, bu
t rath

er a m
u

tu
al ex

ch
an

ge. 
T

h
e research

ers an
d

 th
eir in

stitu
tio

n
s 

are th
erefo

re called
 u

p
o

n
 to

 be p
ro-

active an
d

 w
illin

g to
 en

gage in
 th

ese 
d

iscu
ssio

n
s, an

d
 alw

ays be p
rep

ared 

to
 o

p
en

 th
eir labo

rato
ries to

 in
terest-

ed
 jo

u
rn

alists.

T
h

e 
sign

ato
ries 

o
f 

th
e 

B
asel 

D
ecla-

ratio
n

 
criticise 

th
e 

fact 
th

at 
m

an
y 

h
u

m
an

- 
an

d
 

veterin
ary-m

ed
icin

e 
ben

efi
ts 

fro
m

 
ex

p
erim

en
tal 

an
im

al 
research

 are leveraged
 tacitly, w

h
ile 

th
is 

research
 

is 
at 

th
e 

sam
e 

tim
e 

co
n

stan
tly bein

g d
iscred

ited
. In

 th
is 

regard
, th

ey call o
n

 th
e self-critical 

p
u

blic to
 be m

o
re h

o
n

est an
d

 co
h

er-
en

t in
 its attitu

d
e an

d
 argu

m
en

ts in
 

o
rd

er to
 fo

ster m
u

tu
al d

ialo
gu

e. A
t 

th
e sam

e tim
e, th

ey also
 sign

al th
eir 

w
illin

gn
ess 

to
 

q
u

estio
n

 
th

em
selves 

critically an
d

 to
 m

ak
e effective p

ro
-

O
n the basis of the Basel D

eclaration, research is com
m

itted to greater transparency and com
m

unica-
tion w

hen it com
es to anim

al experim
entation.

gress – w
ith

 a view
 to

 red
u

cin
g an

i-
m

al ex
p

erim
en

ts an
d

 p
ro

tectin
g th

e 
an

im
als u

sed
. 

T
h

e 
lim

its 
o

f 
d

ialo
gu

e 
are 

reach
ed 

w
h

ere vio
len

ce again
st research

ers o
r 

research
 facilities is bein

g p
erp

etrat-
ed

 o
r en

co
u

raged
. R

egard
less o

f su
ch

 
ex

cesses, 
h

o
w

ever, 
th

e 
sign

ato
ries 

co
n

tin
u

e see a so
lid

 basis fo
r ju

stify-
in

g ex
p

erim
en

tal an
im

al research
 in

 
a factu

al an
d

 co
m

m
u

n
icative m

an
n

er 
acco

rd
in

g to
 th

e p
ath

o
-in

clu
sive ap

-
p

ro
ach

. T
h

is task
 is based

 o
n

 th
e eth

o
s 

o
f scien

ce, w
h

ich
 sees itself as p

art o
f 

so
ciety an

d
 is th

erefo
re p

rep
ared

 to 
be acco

u
n

table fo
r its actio

n
s.

1989
1991

1992
1990

M
ichael Bishop, Harold Varm

us
Erw

in Neher, Bert Sakm
ann

Edm
ond Fischer, Edw

in Krebs
Joseph M

urray, Donnall Thom
as

Discovery of the cellular origin of  
potentially carcinogenic retroviruses

Developm
ent of the patch clam

p technique  
for the m

easurem
ent of individual ion channels

Discovery of m
echanism

 controlling  
m

etabolic processes in organism
s

Organ transplant techniques  
in hum

ans
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A
nim

al experim
entation in G

erm
any: 

From
 proposal to im

plem
entation

European regulations on 
anim

al experim
entation  

A
s part of th

e E
u

ropean
 U

n
ion

 (E
U

), 
G

erm
an

y is bou
n

d by E
U

 legislation
. 

Th
is in

clu
des th

e legal fram
ew

ork for 
carryin

g ou
t procedu

res on
 an

im
als. 

R
egu

lation
s 

on
 

an
im

al 
experim

en
-

tation
 w

ere h
arm

on
ised in

 2010 by 
th

e adoption
 of a directive for all E

U
 

m
em

bers (2010/63/E
U

). Th
e E

U
’s an

i-
m

al w
elfare stan

dards are som
e of th

e 
strictest in

 th
e w

orld.

A
rticle 1(a) of th

e Statu
es of th

e C
ou

n
-

cil of E
u

rope, dated 5 M
ay 1949, states: 

“Th
e aim

 of th
e C

ou
n

cil of E
u

rope is 
to ach

ieve a greater u
n

ity betw
een

 its 
m

em
bers for th

e pu
rpose of safegu

ard-
in

g an
d realisin

g th
e ideals an

d prin
ci-

ples w
h

ich
 are th

eir com
m

on
 h

eritage 
an

d facilitatin
g th

eir econ
om

ic an
d so-

cial progress.” Th
e protection

 of th
e en

-
viron

m
en

t, in
clu

din
g th

e protection
 of 

an
im

als, is part of th
e C

ou
n

cil’s m
ission

. 
A

gain
st th

is backgrou
n

d, th
e E

u
ropean

 
C

on
ven

tion
 for th

e Protection
 of V

er-
tebrate 

A
n

im
als 

U
sed 

for 
E

xperim
en

-
tal an

d O
th

er Scien
tifi

c Pu
rposes w

as 
passed on

 18 M
arch

 1986. A
s a m

u
lti-

lateral in
tern

ation
al treaty, th

e C
on

ven
-

tion
 requ

ires ratifi
cation

. W
ith

 th
e act 

of assen
t of 11 D

ecem
ber 1990 (B

G
B

l. 
1991 II, p. 740), th

is agreem
en

t becam
e 

bin
din

g for G
erm

an
y. Th

e G
erm

an
 A

n
i-

m
al W

elfare A
ct correspon

ds w
ith

 th
ese 

C
ou

n
cil of E

u
rope gu

idelin
es in

 th
e area 

of an
im

al experim
en

tation
.

Th
e treaty law

 for th
e E

u
ropean

 U
n

-
ion

 
(E

U
) 

also 
con

tain
s 

C
om

m
u

n
ity 

com
peten

ce 
for 

an
im

al 
w

elfare, 
u

n
-

der th
e aspect of en

viron
m

en
tal pro-

tection
 (A

rticle 191 TFE
U

). A
s part of 

th
e Treaty of A

m
sterdam

 of 2 O
ctober 

1997, th
e Protocol on

 A
n

im
al W

elfare 
w

as adopted, w
h

ich
 is a bin

din
g part 

of th
e C

om
m

u
n

ity’s prim
ary legisla-

tion
. It expresses th

e w
ish

 to en
su

re 
th

at 
an

im
al 

protection
 

is 
im

proved 
an

d th
at th

e w
elfare of an

im
als, as 

sen
tien

t creatu
res, is con

sidered. 

Th
e E

U
 also ties th

e allocation
 of re-

search
 

fu
n

ds 
to 

qu
alitatively 

h
igh

 
stan

dards for an
im

al experim
en

ts. Th
e 

sam
e 

is 
expected 

of 
M

em
ber 

States 
w

h
en

 
th

ey 
aw

ard 
research

 
fu

n
din

g. 
A

ccordin
gly, 

th
e 

approach
 

to 
an

im
al 

experim
en

tation
 is a resu

lt of th
e E

U
’s 

au
th

ority 
to 

stan
dardise 

legislation
. 

Th
is is th

e basis on
 w

h
ich

 D
irective 

2010/63/E
U

 
of 

th
e 

E
u

ropean
 

Parlia-
m

en
t an

d of th
e C

ou
n

cil of 22 Septem
-

ber 2010 on
 th

e protection
 of an

im
als 

u
sed for scien

tifi
c pu

rposes w
as passed. 

G
erm

an
y 

im
plem

en
ted 

th
is 

directive 
on

 4 Ju
ly 2013 w

ith
 an

 am
en

dm
en

t to 
th

e A
n

im
al W

elfare A
ct. 

A
nim

al experim
ents subject 

to authorisation

A
n

im
al experim

en
ts m

ay on
ly be car-

ried ou
t if th

ey h
ave been

 approved 
by th

e com
peten

t au
th

orities. Th
is is 

1993
Richard Roberts, Phillip Sharp

Identification of the discontinuous structure  
of som

e genetic m
aterial in cell organism

s

§
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com
parable 

to 
a 

bu
ildin

g 
perm

it 
or 

a 
restau

ran
t 

licen
ce. 

A
n

im
al 

experi-
m

en
ts are th

u
s su

bject to a preven
tive 

proh
ibition

.  Th
is m

ean
s th

at th
ey are 

proh
ibited in

 prin
ciple an

d perm
itted 

on
ly in

 in
dividu

al cases if th
e legal 

requ
irem

en
ts are m

et. Th
erefore, for 

every an
im

al experim
en

t application
 

received, 
th

e 
approval 

au
th

orities 
ch

eck w
h

eth
er th

e com
preh

en
sive le-

gal requ
irem

en
ts are m

et an
d w

h
eth

er 
th

e n
ecessity of th

e procedu
res is doc-

u
m

en
ted an

d ju
stifi

ed. 

T
h

e 
last 

stip
u

latio
n

 
in

 
p

articu
lar 

p
o

in
ts 

to
 

th
e 

u
n

reso
lvable 

co
n

fl
ict 

w
ith

 a fu
n

d
am

en
tal righ

t th
at is re-

stricted
 

by 
th

e 
p

reven
tive 

p
ro

h
ibi-

tio
n

: th
e freed

o
m

 o
f scien

ce gu
aran

-
teed

 in
 th

e co
n

stitu
tio

n
. In

terferen
ces 

w
ith

 th
is righ

t req
u

ire sp
ecial ju

stifi
-

catio
n

 acco
rd

in
g to

 th
e system

 o
f le-

gal p
ro

tectio
n

 o
f fu

n
d

am
en

tal righ
ts. 

F
o

r fu
n

d
am

en
tal righ

ts – su
ch

 as th
e 

freed
o

m
 o

f scien
ce – w

h
ich

 are n
o

t 
su

bject 
to

 
legislatio

n
, 

in
terven

tio
n

 
by law

 is o
n

ly p
erm

itted
 fo

r th
e sak

e 
o

f 
co

n
stitu

tio
n

ally 
p

ro
tected

 
righ

ts. 
S

in
ce Ju

ly 2
0

0
2

, th
is co

n
stitu

tio
n

al 
ju

stifi
catio

n
 h

as been
 su

p
p

lied
 by A

r-
ticle 2

0
a o

f th
e co

n
stitu

tio
n

: “M
in

d
-

fu
l also

 o
f its resp

o
n

sibility to
w

ard 
fu

tu
re 

gen
eratio

n
s, 

th
e 

state 
sh

all 
p

ro
tect th

e n
atu

ral fo
u

n
d

atio
n

s o
f life 

an
d

 an
im

als by legislatio
n

 an
d

, in
 ac-

co
rd

an
ce w

ith
 law

 an
d

 ju
stice, by ex

-
ecu

tive an
d

 ju
d

icial actio
n

, all w
ith

in
 

th
e fram

ew
o

rk
 o

f th
e co

n
stitu

tio
n

al 

o
rd

er.” T
h

e ad
d

itio
n

 o
f “an

d
 an

im
als” 

m
ak

es it clear th
at th

e A
n

im
al W

el-
fare A

ct can
 co

n
stitu

tio
n

ally restrict 
freed

o
m

 o
f research

.

H
o

w
ever, th

is d
o

es n
o

t ch
an

ge th
e 

factu
al o

r legal ch
aracter o

f th
e cu

r-
ren

t 
regu

latio
n

s. 
A

s 
an

im
al 

p
ro

tec-
tio

n
 is a n

atio
n

al go
al in

 th
e co

n
tex

t 
o

f th
e co

n
stitu

tio
n

al o
rd

er, it is an
 

ex
clu

sive d
u

ty o
f th

e legislatu
re to 

reco
n

cile 
freed

o
m

 
o

f 
research

 
an

d 
eth

ical an
im

al p
ro

tectio
n

. W
ith

 th
e 

A
n

im
al W

elfare A
ct an

d
 th

e regu
la-

tio
n

s, th
e legislatu

re h
as alread

y d
o

n
e 

th
is su

ccessfu
lly. 

Legal basis 

A
s 

an
im

al 
experim

en
ts 

requ
ire 

ap-
proval, it m

u
st be clear w

h
at an

 an
i-

m
al experim

en
t is. Th

e defi
n

ition
 of 

an
im

al experim
en

tation
 is based on

 
th

e pu
rpose of th

e law
 as laid dow

n
 in

 
§ 1 of th

e A
n

im
al W

elfare A
ct: accord-

in
g to it, n

o on
e m

ay in
fl

ict pain
, su

f-
ferin

g or dam
age on

 an
 an

im
al w

ith
-

ou
t good reason

. 

A
n

y in
vestigation

 or operation
 on

 an
 

an
im

al th
at cou

ld resu
lt in

 pain
, su

f-
ferin

g or dam
age is deem

ed to be an
i-

m
al 

experim
en

tation
 

an
d 

th
erefore 

requ
ires approval. In

 research
, an

im
al 

tests are on
ly ju

stifi
ed if th

ey are th
e 

on
ly w

ay in
 w

h
ich

 n
ew

 kn
ow

ledge 
can

 be gain
ed. A

s a resu
lt, seekin

g 

n
ew

 kn
ow

ledge is th
e legally requ

ired 
good reason

 for con
du

ctin
g research

 
on

 an
im

als. 

T
h

e 
E

U
 

d
irective 

go
es 

beyo
n

d
 

th
is 

in
terp

retatio
n

 an
d

 d
efin

es an
y p

ro
-

ced
u

re 
in

 
w

h
ich

 
an

im
als 

are 
u

sed 
in

 
scien

ce 
as 

a 
p

ro
ject 

su
bject 

to 
au

th
o

risatio
n

. 
T

h
is 

d
efin

itio
n

 
h

as 
been

 ad
o

p
ted

 in
 th

e G
erm

an
 A

n
im

al 
W

elfare A
ct. A

s a co
n

seq
u

en
ce, th

e 
n

u
m

ber o
f ap

p
ro

val ap
p

licatio
n

s fo
r 

an
im

al ex
p

erim
en

ts in
 G

erm
an

y ro
se 

sign
ifican

tly. 

Seekin
g n

ew
 fi

n
din

gs m
ay be th

e driv-
in

g force beh
in

d research
, bu

t is n
ot 

reason
 en

ou
gh

 by itself to approve an
 

an
im

al experim
en

t. Th
e A

n
im

al W
el-

fare A
ct distin

gu
ish

es betw
een

 

►
  law

fu
l (essen

tial) research
 pu

rposes, 

►
  absolu

tely 
u

n
law

fu
l 

(proh
ibited) 

an
d 

►
  prin

cipally u
n

law
fu

l (proh
ibited in

 
prin

ciple) pu
rposes. 

A
n

im
al experim

en
ts are law

fu
l if th

ey 
are essen

tial for on
e of th

e follow
in

g 
pu

rposes, for exam
ple:

►
  in

 basic research

►
  to 

preven
t, 

recogn
ise 

or 
treat 

ill-
n

esses an
d to recogn

ise ph
ysiological 

con
dition

s in
 h

u
m

an
s an

d an
im

als

►
  to prom

ote th
e w

elfare an
d im

prove 
th

e treatm
en

t of farm
 an

im
als

►
  for con

servation
 pu

rposes

►
  to protect th

e en
viron

m
en

t in
 th

e 
in

terest of th
e h

ealth
 or w

elfare of 
people an

d an
im

als

►
  to test th

e qu
ality, effectiven

ess an
d 

safety 
of 

dru
gs, 

foodstu
ffs, 

pesti-
cides, ch

em
icals or oth

er h
azardou

s 
su

bstan
ces

►
  for foren

sic exam
in

ation
s

►
  for edu

cation
, train

in
g an

d profes-
sion

al developm
en

t.

A
n

im
al 

experim
en

ts 
are 

absolu
tely 

u
n

law
fu

l, 
i.e. 

alw
ays 

proh
ibited, 

if 
th

ey are related to th
e developm

en
t 

an
d 

testin
g 

of 
w

eapon
s, 

m
u

n
ition

s 
an

d related equ
ipm

en
t. 

A
n

im
al experim

en
ts are u

n
law

fu
l an

d 
proh

ibited in
 prin

ciple (bu
t w

ith
 th

e 
possibility 

of 
specifi

c 
exception

s) 
if 

th
ey are related to th

e developm
en

t 
of tobacco produ

cts, detergen
ts or cos-

m
etics. 

W
hat is the legal defi

nition of  
“essential”? 

R
esearch

ers 
are 

expected 
to 

be 
in

-
form

ed 
abou

t 
th

e 
state 

of 
research

  
1994

1996
1997

1995
Alfred Gilm

an, M
artin Rodbell

Peter Doherty, Rolf Zinkernagel
Stanley Prusiner

Edw
ard Lew

is, Christiane Nüsslein-Volhard, Eric W
ieschaus

Discovery of cell com
m

unication and the  
discovery of G-proteins in particular

Discovery concerning how
 the im

m
une 

system
 identifies virus-infected cells

Discovery and characterisation of prions
Research on the genetic control  
of early em

bryonic developm
ent
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w
h

en
 plan

n
in

g th
eir experim

en
t an

d 
to 

con
sider 

w
h

eth
er 

th
eir 

plan
n

ed 
project can

 lead to n
ew

 kn
ow

ledge. 
A

n
 experim

en
t is on

ly “essen
tial” if 

th
ere is n

o equ
ally valid altern

ative, 
given

 th
e in

ten
ded pu

rpose. O
n

 th
e 

basis of available scien
tifi

c kn
ow

ledge, 
it 

m
u

st 
accordin

gly 
be 

con
sidered 

w
h

eth
er th

ere is an
y oth

er procedu
re 

th
at elim

in
ates th

e n
eed for th

e an
i-

m
al experim

en
t. A

ll accepted resu
lts 

m
u

st be con
sidered, in

clu
din

g m
in

or-
ity opin

ion
s, if th

ey are of adequ
ate 

scien
tifi

c qu
ality. 

E
ssen

tiality m
u

st n
ot on

ly be verifi
ed 

to determ
in

e th
e law

fu
ln

ess of th
e an

-
im

al experim
en

t (“w
h

eth
er”), bu

t also 
for 

th
e 

specifi
c 

procedu
re 

(“h
ow

”). 
Th

e Th
ree R

s prin
ciple applies to both

 
(see pp. 47ff.).

W
hat is the legal defi

nition of  
“ethically justifi

able”?

T
h

e 
q

u
estio

n
 

o
f 

eth
ical 

ju
stifiabil-

ity is co
n

cern
ed

 w
ith

 w
eigh

in
g th

e 
stress in

flicted
 o

n
 th

e an
im

al d
u

rin
g 

th
e ex

p
erim

en
t again

st th
e scien

tific 
k

n
o

w
led

ge 
gain

. 
T

h
is 

is 
a 

d
ifficu

lt 
d

ecisio
n

 in
 sp

ecific cases, sin
ce th

e 
ben

efit o
f fin

d
in

gs in
 basic research

, 
fo

r 
ex

am
p

le, 
can

n
o

t 
be 

k
n

o
w

n
 

in
 

ad
van

ce, 
an

d
 

th
e 

su
fferin

g 
cau

sed 
to

 labo
rato

ry an
im

als is d
ifficu

lt to 
q

u
an

tify. 

In
 

certain
 

areas, 
h

o
w

ever, 
an

im
al 

ex
p

erim
en

ts 
are 

req
u

ired
 

by 
law

. 
T

h
is in

clu
d

es th
e D

ru
g L

aw
, th

e O
r-

d
in

an
ce 

o
n

 
H

azard
o

u
s 

S
u

bstan
ces, 

th
e O

rd
in

an
ce o

n
 P

esticid
es, an

d
 en

-
viro

n
m

en
tal legislatio

n
. In

 th
ese cas-

es, th
e q

u
estio

n
 w

h
eth

er an
 an

im
al 

ex
p

erim
en

t 
is 

eth
ically 

d
efen

sible 
is n

o
t su

bject to
 an

 ap
p

ro
val p

ro
ce-

d
u

re. It h
as alread

y been
 an

sw
ered 

by th
e legislatu

re o
n

 beh
alf o

f so
ci-

ety – to
 p

reven
t h

ealth
 risk

s an
d

 to 
p

ro
tect p

eo
p

le an
d

 th
e en

viro
n

m
en

t. 
It go

es w
ith

o
u

t sayin
g th

at th
e le-

gal req
u

irem
en

t to
 m

in
im

ise stress 
cau

sed
 to

 th
e an

im
als also

 ap
p

lies in
 

th
is area.

A
pproval procedures 

B
efore an

 an
im

al experim
en

t can
 be 

perform
ed, 

it 
m

u
st 

be 
reported 

to 
th

e 
respon

sible 
au

th
orities 

an
d 

ap-
proved by th

em
. In

 th
e application

, 
th

e plan
n

ed research
 project m

u
st be 

ju
stifi

ed scien
tifi

cally an
d it m

u
st be 

proven
 

th
at 

th
e 

person
n

el 
an

d 
spa-

cial/tech
n

ical 
prerequ

isites 
to 

su
c-

cessfu
lly 

com
plete 

th
e 

project 
are 

in
 place. Th

e procedu
re con

sists of a 
review

 on
 th

ree levels, w
h

ich
 deter-

m
in

es w
h

eth
er or n

ot applican
ts w

ill 
be gran

ted perm
ission

. 

1
.  P

ro
ject-related

: 
T

h
e 

p
ro

ject 
m

u
st 

be scien
tifi

cally ju
stifi

ed
, an

d
 its es-

sen
tiality an

d
 eth

ical d
efen

sibility 
m

u
st be d

em
o

n
strated

. In
 ad

d
itio

n
, 

th
e 

d
esired

 
ex

p
erim

en
tal 

resu
lt 

m
u

st n
o

t be alread
y available fro

m
 

o
th

er so
u

rces. T
h

e ap
p

ro
p

riate au
-

th
o

rities (su
ch

 as m
in

istries o
r state 

go
vern

m
en

t 
o

ffi
ces) 

are 
resp

o
n

si-
ble fo

r evalu
atio

n
 an

d
 review

in
g 

th
e p

lau
sibility o

f th
e ap

p
licatio

n
. 

In
 th

eir d
ecisio

n
, au

th
o

rities m
ay 

n
o

t 
su

bstitu
te 

th
e 

ap
p

lican
ts’ 

sci-
en

tifi
cally p

lau
sible d

escrip
tio

n
 o

f 
th

e valu
e o

f th
e ex

p
erim

en
t w

ith
 

th
eir o

w
n

 view
s. 

2
.  P

erso
n

-related
: 

P
rin

cip
al 

in
ves-

tigato
rs 

an
d

 
th

eir 
d

ep
u

ties 
m

u
st 

p
o

ssess th
e n

ecessary p
ro

fessio
n

al 
q

u
alifi

catio
n

s an
d

 be p
erso

n
ally re-

liable. T
h

is im
p

lies th
at th

ey m
u

st 
n

o
t h

ave vio
lated

 th
e A

n
im

al W
el-

fare A
ct in

 th
e p

ast. 

3
.  F

acility-related
: T

h
e stru

ctu
ral an

d 
p

erso
n

n
el 

req
u

irem
en

ts 
fo

r 
th

e 
co

n
d

u
ct o

f th
e an

im
al ex

p
erim

en
t 

m
u

st 
be 

en
su

red
. 

T
h

ese 
in

clu
d

e 
q

u
alifi

ed
 an

im
al k

eep
ers, su

itable 
sp

aces 
fo

r 
k

eep
in

g 
an

im
als, 

an
d 

th
e d

esign
atio

n
 o

f an
 an

im
al w

el-

Sin
ce 2013, co

sm
etic p

ro
d

u
cts th

at w
ere d

evelo
p

ed
 u

sin
g

 an
im

al exp
erim

en
ts can

 n
o

 lo
n

g
er b

e so
ld 

in
 th

e EU
.

1998
1999

Robert Furchgott, Louis Ignarro, Ferid M
urad

Günter Blobel

Insights into nitrogen m
onoxide as a secondary m

essenger  
and its role in the cardiovascular system

Discovery of signal peptides
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fare o
ffi

cer. W
h

en
 it co

m
es to

 an
i-

m
al h

u
sban

d
ry, care m

u
st be tak

en
 

th
at labo

rato
ry an

im
als are k

ep
t in

 
a m

an
n

er th
at is su

itable fo
r th

eir 
sp

ecies an
d

 n
eed

s, an
d

 th
at th

eir 
m

ed
ical care is en

su
red

.

If all co
n

d
itio

n
s are m

et, th
e ap

p
ro

val 
m

u
st be gran

ted
. T

h
e ap

p
ro

val is fo
r 

a lim
ited

 tim
e p

erio
d

 an
d

 m
ay be su

b-
ject to

 co
n

d
itio

n
s. In

 th
e even

t o
f ex

-
p

erim
en

ts th
at cau

se severe stress o
r 

ex
p

erim
en

ts u
sin

g p
rim

ates, th
e au

-
th

o
rities w

ill d
em

an
d

 a retro
sp

ective 
evalu

atio
n

 fo
llo

w
in

g th
e co

n
clu

sio
n

 
o

f th
e p

ro
ject. In

 case o
f vio

latio
n

s, 
fi

n
an

cial 
p

en
alties 

o
f 

u
p

 
to

 
2

5
,0

0
0 

eu
ro

s o
r p

riso
n

 sen
ten

ces m
ay be im

-
p

o
sed

 in
 ju

stifi
ed

 cases. B
an

s o
n

 ex
-

p
erim

en
tatio

n
 o

r o
n

 k
eep

in
g an

im
als 

are also
 p

o
ssible.

Conducting anim
al  

experim
ents

Th
e gu

idin
g prin

ciple of essen
tiality 

also 
affects 

th
e 

perform
an

ce 
of 

th
e 

experim
en

ts: Th
e n

u
m

ber of an
im

als 
u

sed an
d th

e pain
, su

fferin
g an

d dam
-

age cau
sed to th

ese an
im

als m
u

st be 
lim

ited 
to 

w
h

at 
is 

strictly 
essen

tial. 
Th

e Th
ree R

s prin
ciple applies h

ere as 
w

ell (see pp. 47ff.). Th
e follow

in
g ap-

plies as a m
atter of prin

ciple:

►
  W

h
ere 

p
o

ssible, 
th

e 
sp

ecies 
th

at 
w

ill su
ffer least u

n
d

er th
e co

n
d

i-

tio
n

s o
f th

e p
lan

n
ed

 ex
p

erim
en

ts 
sh

o
u

ld
 be ch

o
sen

. M
ice an

d
 rats 

are 
th

e 
p

referred
 

labo
rato

ry 
an

i-
m

als as th
ey to

lerate bein
g k

ep
t in

 
cages an

d
 rep

ro
d

u
ce q

u
ick

ly.

►
  L

abo
rato

ry an
im

als m
u

st be bred 
sp

ecifically 
fo

r 
ex

p
erim

en
tal 

p
u

r-
p

o
ses to

 m
ak

e co
m

p
arability o

f re-
su

lts p
o

ssible. T
h

is lim
itatio

n
 d

o
es 

n
o

t ap
p

ly to
 farm

 an
im

als. If o
th

er 
an

im
als are req

u
ired

 fo
r a p

ro
ject, 

th
is m

u
st be ex

p
ressly ju

stified
 – 

th
is 

p
articu

larly 
ap

p
lies 

to
 

w
ild 

an
im

als an
d

 p
ro

tected
 sp

ecies. 

►
  Prim

ates are u
n

der special protec-
tion

. 
Th

eir 
u

se 
is 

strictly 
lim

ited, 
an

d keepin
g th

em
 is su

bject to par-
ticu

larly h
igh

 tech
n

ical an
d person

-
n

el requ
irem

en
ts. 

►
  P

ain
fu

l in
terven

tio
n

s, su
ch

 as o
p

-
eratio

n
s, m

ay o
n

ly be p
erfo

rm
ed 

u
n

d
er 

an
aesth

esia. 
If 

p
ain

 
is 

an
-

ticip
ated

 o
n

ce th
e an

aesth
etic h

as 
w

o
rn

 o
ff, ad

d
itio

n
al p

ain
-relievin

g 
m

easu
res 

m
u

st 
be 

im
p

lem
en

ted
. 

In
 gen

eral, it sh
o

u
ld

 be en
su

red 
th

at p
ain

 an
d

 su
fferin

g are k
ep

t to 
a m

in
im

u
m

 by im
p

lem
en

tin
g su

ch
 

m
easu

res, 
w

h
ich

 
m

u
st 

be 
tak

en
 

in
to

 co
n

sid
eratio

n
 w

h
en

 d
esign

in
g 

th
e ex

p
erim

en
t. 

►
  H

igh
ly stressfu

l in
terven

tion
s m

ay 
n

ot 
be 

perform
ed 

on
 

vertebrates 
m

ore th
an

 on
ce.

►
  Th

e u
se of great apes, as w

ell as car-
ryin

g 
ou

t 
experim

en
ts 

in
volvin

g 
lon

g-lastin
g, severe pain

 th
at can

-
n

ot be m
in

im
ised, is fu

n
dam

en
tally 

proh
ibited. If su

ch
 experim

en
t are 

absolu
tely essen

tial, th
ey m

u
st be 

approved by E
U

 au
th

orities. Local 

au
th

orities 
can

 
on

ly 
provision

ally 
approve th

is kin
d of project. Fu

r-
th

erm
ore, th

e respon
sible Federal 

M
in

istry 
of 

Food 
an

d 
A

gricu
ltu

re 
(B

M
E

L) m
u

st be in
form

ed an
d th

e 
decision

 m
u

st be ju
stifi

ed. Th
e m

in
-

istry w
ill presen

t su
ch

 cases to th
e 

W
ild

 an
im

als, su
ch

 as th
ese fi

eld
 h

am
sters, are p

articu
larly p

ro
tected

 – research
 u

sin
g

 th
ese an

im
als 

is su
b

ject to
 strict p

reco
n

d
itio

n
s. 

2000
2002

2003
2001

Eric Kandel, Paul Greengard, Arvid Carlsson
John Sulston, Robert Horvitz, Sydney Brenner

Peter M
ansfield, Paul Lauterbur

Leland Hartw
ell, Tim

othy Hunt, Paul Nurse

Discoveries concerning the transm
ission  

of signals in the nervous system
Research in the area of genetic regulation  
of organ developm

ent and program
m

ed cell death
Discoveries in connection w

ith  
m

agnetic resonance im
aging

Discovery of im
portant regulators  

in the cell division process
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th
e case of w

ild an
im

als – be re-
leased in

to th
e w

ild. A
 prerequ

isite 
for th

is is th
at th

ey are tran
sferred 

to a su
itable type of sh

elter or h
abi-

tat. In
 doin

g so, it m
u

st be en
su

red 
th

at th
e an

im
als can

 becom
e accu

s-
tom

ed to th
e n

ew
 situ

ation
 an

d th
at 

th
ey do n

ot pose an
y dan

ger. 

W
ho is allow

ed to perform
 anim

al 
experim

ents?

Th
e m

ost im
portan

t gu
aran

tee for th
e 

proper con
du

ct of an
im

al experim
en

ts 
is th

at th
e research

ers an
d keepers are 

w
ell train

ed, pru
den

t, an
d sen

sitive to 
th

e n
eeds of th

e an
im

als.

A
cco

rd
in

g 
to

 
G

erm
an

 
law

, 
an

im
al 

ex
p

erim
en

tatio
n

 
m

ay 
o

n
ly 

be 
p

er-
fo

rm
ed

 by p
erso

n
s w

ith
 th

e req
u

isite 
k

n
o

w
led

ge an
d

 sk
ills. T

h
ese are in

-
d

ivid
u

als w
ith

 a u
n

iversity d
egree in

 
m

ed
icin

e 
(veterin

arian
s, 

p
h

ysician
s, 

d
en

tists) o
r n

atu
ral scien

ces, o
r w

ith
 

a p
ro

fessio
n

al q
u

alifi
catio

n
, su

ch
 as 

sp
ecially train

ed
 bio

lo
gy tech

n
ician

s 
o

r labo
rato

ry an
im

al k
eep

ers. O
p

era-
tio

n
s m

ay o
n

ly be carried
 o

u
t by th

e 
fi

rst gro
u

p
 o

f p
erso

n
s w

ith
 th

e n
eces-

sary k
n

o
w

led
ge an

d
 sk

ills.

H
ow

 does the training take place?

A
vailable 

train
in

g 
in

 
w

o
rk

in
g 

w
ith

 
labo

rato
ry an

im
als varies w

id
ely be-

tw
een

 
d

ifferen
t 

u
n

iversities. 
T

h
ere 

are n
o

 establish
ed

 train
in

g p
lan

s th
at 

are legally bin
d

in
g acro

ss all fed
eral 

states. 
S

tu
d

en
ts 

are 
gen

erally 
p

ro
-

vid
ed

 
w

ith
 

th
e 

n
ecessary 

train
in

g 
d

u
rin

g 
ad

van
ced

 
p

ractical 
co

u
rses 

an
d

 lectu
res at th

e u
n

iversity o
r in

 
co

u
rses p

resen
ted

 by scien
tific so

ci-
eties. Train

in
g m

ay fo
llo

w
 th

e rec-
o

m
m

en
d

atio
n

s o
f th

e C
o

u
n

cil o
f E

u
-

ro
p

e fo
r th

e ed
u

catio
n

, train
in

g an
d 

p
ro

fessio
n

al d
evelo

p
m

en
t o

f p
erso

n
s 

w
h

o
 

w
o

rk
 

w
ith

 
ex

p
erim

en
tal 

an
i-

m
als. 

T
h

ese 
reco

m
m

en
d

atio
n

s 
are 

based
 

o
n

 
su

ggestio
n

s 
fro

m
 

th
e 

in
-

tern
atio

n
al p

ro
fessio

n
al o

rgan
isatio

n
 

F
E

L
A

S
A

 
(F

ed
eratio

n
 

o
f 

E
u

ro
p

ean
 

L
abo

rato
ry A

n
im

al S
cien

ce A
sso

cia-
tio

n
s, L

o
n

d
o

n
). D

ep
en

d
in

g th
e sco

p
e 

o
f task

s, th
e train

in
g tak

es u
p

 to
 8

0 
h

o
u

rs. 

T
h

e D
F

G
 reco

m
m

en
d

s tak
in

g ad
van

-
tage o

f su
ch

 o
ffers an

d
 can

 p
ro

vid
e 

fin
an

cial su
p

p
o

rt fo
r th

e p
ro

fessio
n

al 
d

evelo
p

m
en

t 
o

f 
scien

tists. 
N

u
m

er-
o

u
s u

n
iversities h

o
ld

 co
u

rses th
at are 

certified
 

by 
th

e 
S

o
ciety 

o
f 

L
abo

ra-
to

ry A
n

im
al S

cien
ce (G

V
-S

o
las). T

h
is 

ran
ge o

f co
u

rses is su
p

p
lem

en
ted

 by 
th

e o
n

lin
e p

latfo
rm

 L
A

S
 in

teractive 
(w

w
w

.las-in
teractive.d

e). 
T

h
is 

p
lat-

fo
rm

 is available to
 all u

n
iversities 

an
d

 research
 in

stitu
tio

n
s to

 aid
 w

ith
 

ed
u

catio
n

, train
in

g an
d

 p
ro

fessio
n

al 
d

evelo
p

m
en

t 
regard

in
g 

ex
p

erim
en

-
tal an

im
als, an

d
 is su

p
p

o
rted

 by th
e 

D
F

G
.

B
eag

les are ro
b

u
st, d

o
cile an

d
 w

ell-b
alan

ced
 – th

is is w
h

y th
ey are th

e m
o

st co
m

m
o

n
ly u

sed
 b

reed 
of dog for research p

urpo
ses. A

ll person
s w

ho
 w

ork w
ith an

im
als in

 research
 m

ust b
e com

petent and 
train

ed, and m
ust participate in

 co
ntinuing

 edu
cation – this is p

rescribed by law
.

E
U

 C
om

m
ission

 im
m

ediately, w
h

o 
can

 revoke th
e provision

al approval 
w

ith
in

 30 days. 

►
  A

t th
e en

d of th
e experim

en
t, th

e 
veterin

arian
 – or in

 th
e case of sm

all 
roden

ts, 
an

oth
er 

qu
alifi

ed 
profes-

sion
al 

– 
w

ill 
decide 

w
h

eth
er 

th
e 

an
im

al can
 stay alive. If laboratory 

an
im

als cou
ld on

ly con
tin

u
e livin

g 
in

 pain
 or w

ith
 dam

ages, th
ey m

u
st 

be killed h
u

m
an

ely. If th
ey are re-

tu
rn

ed to fu
ll h

ealth
, th

ey can
 be 

given
 to private in

dividu
als or – in

 

2004
2006

2007
2005

Richard Axel, Linda Buck
Andrew

 Fire, Craig M
ello

M
ario Capecchi, M

artin Evans, Oliver Sm
ithies

Barry M
arshall, Robin W

arren

Research on odour receptors and the 
organisation of the olfactory system

Discovery of RNA interference
Research on the knockout m

ouse
Discovery of Helicobacter pylori bacteria and  
their role in stom

ach ulcers and stom
ach cancer
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Q
ualifi

ed m
onitoring

E
ffective m

on
itorin

g of an
 an

im
al ex-

perim
en

t 
by 

th
e 

au
th

orities 
is 

on
ly 

possible if th
e experim

en
t is properly 

docu
m

en
ted. For th

is reason
, th

e de-
tails of th

e experim
en

t m
u

st be record-
ed. Th

is docu
m

en
tation

 m
u

st in
clu

de 
th

e n
u

m
ber of an

im
als, th

e species 
an

d procedu
res, as w

ell as th
e n

am
es 

of th
e person

s w
h

o carried ou
t th

e 
experim

en
ts. In

 th
e case of dogs, cats 

an
d prim

ates, th
eir gen

der, an
y m

ark-
in

gs, an
d th

e procedu
res m

u
st also be 

docu
m

en
ted in

 su
ch

 a w
ay th

at th
e 

an
im

al’s life from
 birth

 to experim
en

t, 
an

d beyon
d, can

 be traced. 

Th
e 

in
tern

al 
m

on
itorin

g 
is 

carried 
ou

t by an
im

al w
elfare offi

cers, w
h

o 
are gen

erally qu
alifi

ed veterin
arian

s. 
Th

ey 
m

on
itor 

th
e 

experim
en

ts 
an

d 
com

m
en

t 
on

 
su

bm
itted 

application
s. 

In
 addition

, th
ey advise th

e research
-

ers an
d are active w

ith
in

 th
e in

stitu
-

tion
 to h

elp im
plem

en
t th

e Th
ree R

s 
prin

ciple. W
h

en
 fu

lfi
llin

g th
eir du

ties, 
an

im
al 

w
elfare 

offi
cers 

act 
in

depen
-

den
tly 

an
d 

also 
provide 

veterin
ary 

care for th
e an

im
als. In

 th
eir w

ork, 
th

ey are also su
pported by th

e an
im

al 
w

elfare com
m

ittee, w
h

ich
 m

ain
ly h

as 
an

 advisory role.

In
 

addition
 

to 
th

is 
in

tern
al 

m
on

i-
torin

g, in
stitu

tion
s in

 w
h

ich
 an

im
al 

experim
en

ts 
are 

perform
ed 

are 
su

b-
ject to m

on
itorin

g by th
e respon

sible 

veterin
ary offi

ces. Th
ese m

ay in
spect 

docu
m

en
ts an

d take sam
ples w

ith
ou

t 
prior n

otice. If violation
s are iden

ti-
fi

ed, th
ese au

th
orities can

 also take 
th

e 
n

ecessary 
steps. 

Th
ese 

in
clu

de  
in

stru
ction

s 
to 

cease 
an

im
al 

experi-
m

en
ts perform

ed w
ith

ou
t th

e n
eces-

sary approval or in
 con

traven
tion

 of 
th

e A
n

im
al W

elfare A
ct. V

iolation
s of 

th
e regu

lation
s are regarded as adm

in
-

istrative offen
ces, in

 extrem
e cases as 

crim
in

al offen
ces. 

Stress during anim
al  

experim
ents

A
ccordin

g to cu
rren

t scien
tifi

c kn
ow

l-
edge, th

e sen
sitivity of vertebrates to 

pain
 is sim

ilar to th
at of h

u
m

an
s. B

e-
h

aviou
ral respon

ses su
ggest th

at an
i-

m
als n

ot on
ly perceive pain

, bu
t also 

su
ffer su

bjectively. Legislation
 recog-

n
ises th

is by dem
an

din
g an

 evalu
ation

 
of th

e con
sequ

en
ces for th

e an
im

al 
before gran

tin
g approval of an

 an
im

al 
experim

en
t. 

A
s 

part 
of 

th
e 

evalu
a-

tion
, th

e du
ration

 of th
e experim

en
t, 

th
e frequ

en
cy of th

e procedu
res, th

e 
in

ten
sity, du

ration
 an

d frequ
en

cy of 
pain

, an
d th

e in
fl

u
en

ce on
 n

atu
ral be-

h
aviou

r m
u

st be con
sidered. 

M
an

y 
an

im
al 

m
an

ipu
lation

s 
can

 
be 

m
in

im
ised 

by 
im

plem
en

tin
g 

su
itable 

com
plem

en
tary 

m
easu

res. 
Th

erefore, 
providin

g pain
killers an

d en
su

rin
g th

e 
best possible h

u
sban

dry an
d care con

-

K
no

w
led

g
e p

ro
tects an

im
als: th

is is th
e m

o
tto

 o
f th

e LA
S in

teractive in
fo

rm
atio

n
 an

d
 train

in
g

 p
o

rtal. 
LA

S stands for Laboratory A
nim

al Science.

2008
2010

2009
2011

Harald zur Hausen, Françoise Barré-Sinoussi, Luc M
ontagnier

Robert Edw
ards

Elizabeth Blackburn, Carol Greider, Jack Szostak
Jules Hoffm

ann, Bruce Beutler, Ralph Steinm
an

The role of HPV and HIV in the 
developm

ent of diseases
Developm

ent of  
in vitro fertilisation

Discoveries in the area of telom
ers  

and telom
erase research

Discoveries in the area of innate  
and acquired im

m
unity
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dition
s are cru

cial for th
e an

im
al’s w

ell-
bein

g an
d absen

ce of pain
 an

d an
xiety.

A
n

im
al su

fferin
g is divided in

to fou
r cat-

egories: “n
on

-recovery”, “m
ild”, “m

od-
erate” an

d “severe”. 

E
xperim

en
ts th

at are carried ou
t en

-
tirely u

n
der gen

eral an
aesth

esia an
d 

from
 

w
h

ich
 

th
e 

an
im

al 
n

o 
lon

ger 

aw
aken

s 
are 

con
sidered 

stress-free. 
Th

ese experim
en

ts are classifi
ed sepa-

rately u
n

der “n
on

-recovery”. 

P
ro

ced
u

res 
regard

ed
 

as 
“m

ild
” 

are 
th

o
se th

at d
o

 n
o

t cau
se sign

ifican
t 

h
arm

 
to

 
th

e 
an

im
al’s 

w
elfare 

an
d 

gen
eral 

h
ealth

, 
o

r 
are 

ex
p

ected
 

to 
cau

se o
n

ly lo
w

-level p
ain

, su
fferin

g 
o

r stress fo
r sh

o
rt p

erio
d

s. S
u

ch
 p

ro
-

ced
u

res w
o

u
ld

 also
 be p

erfo
rm

ed
 o

n
 

h
u

m
an

s in
 m

ed
ical p

ractice w
ith

o
u

t 
an

aesth
esia 

o
r 

p
ro

tective 
m

easu
res. 

T
h

is in
clu

d
es, fo

r ex
am

p
le, in

jectio
n

s 
an

d
 tak

in
g blo

o
d

 sam
p

les. 

Procedu
res th

at h
u

m
an

s w
ou

ld ju
dge 

to be u
n

pleasan
t are classed as “m

od-
erate”. 

B
oth

 
th

e 
an

im
al’s 

con
dition

 
an

d th
e pain

 it experien
ces are taken

 
in

to con
sideration

 h
ere. Th

is in
clu

des 
operation

s 
u

n
der 

an
aesth

esia 
th

at 
lead to m

in
or con

sequ
en

t stress, su
ch

 
as layin

g an
 in

-dw
ellin

g cath
eter. 

Severe stress w
ou

ld in
clu

de an
 organ

 
tran

splan
t, du

rin
g w

h
ich

 it is expected 
th

at th
e rejection

 of th
e organ

 cou
ld 

lead to seriou
s adverse effects on

 th
e 

gen
eral w

ell-bein
g of th

e an
im

al. Fin
al 

effi
cacy tests for vaccin

es an
d acu

te 
toxicity tests also fall u

n
der th

is cat-
egory.

It is in
h

eren
tly d

iffi
cu

lt to
 estim

ate 
stress, becau

se fl
u

ctu
atio

n
s in

 stress 
levels w

ith
in

 a p
articu

lar ex
p

erim
en

t, 
sp

ecies-sp
ecifi

c 
d

ifferen
ces 

in
 

reac-

tio
n

, an
d

 an
 an

im
al’s em

o
tio

n
al state 

m
u

st be ad
eq

u
ately tak

en
 in

to
 co

n
-

sid
eratio

n
. S

ign
ifi

can
t stress o

r states 
o

f an
x

iety fo
r labo

rato
ry an

im
als, as 

w
ell as so

cial facto
rs, can

 h
ave a sig-

n
ifi

can
t im

p
act o

n
 th

e resu
lts o

f th
e 

ex
p

erim
en

t. To
 o

btain
 reliable resu

lts, 
it is essen

tial th
at th

e labo
rato

ry an
i-

m
als are in

 a n
o

rm
al p

h
ysio

lo
gical 

state an
d

 free o
f p

ain
 an

d
 fear, if p

o
s-

sible. S
cien

tifi
c in

terests an
d

 an
im

al 
w

elfare are th
erefo

re n
o

t in
 o

p
p

o
si-

tio
n

 bu
t rath

er m
u

tu
ally d

ep
en

d
en

t.

A
nim

al w
elfare group  

law
suit 

For a lon
g tim

e, an
im

al w
elfare grou

ps 
h

ave called for collective action
 to pro-

tect an
d len

d m
ore w

eigh
t to th

e righ
ts 

of an
im

als, w
h

o are u
n

able to defen
d 

th
eir ow

n
 righ

ts, again
st th

e claim
s of 

h
u

m
an

 bein
gs. Th

ey ju
stify th

is w
ith

 
th

e 
con

stitu
tion

al 
am

en
dm

en
t 

(A
rti-

cle 20a B
asic Law

). Th
e m

odel is th
e 

righ
t to class action

 in
 en

viron
m

en
tal 

protection
: E

n
viron

m
en

tal protection
 

organ
isation

s can
 take action

 if en
vi-

ron
m

en
tal law

 is con
traven

ed. Several 
federal states recen

tly establish
ed a le-

gal fram
ew

ork for class action
s by an

i-
m

al w
elfare grou

ps th
at qu

estion
 th

e 
legitim

acy of a project an
d th

e deci-
sion

 by th
e com

peten
t au

th
orities. 

Fu
rth

erm
ore, 

opin
ion

s 
differ 

on
 

w
h

eth
er class action

 is even
 legally 

possible 
at 

th
e 

state 
level. 

A
n

im
al 

w
elfare falls w

ith
in

 th
e federal gov-

ern
m

en
t’s con

cu
rren

t legislation
. Fed-

eral states on
ly h

ave th
e au

th
ority to 

legislate to th
e exten

t th
at th

e federal 
govern

m
en

t m
akes n

o u
se of its ju

ris-
diction

. H
ow

ever, in
 1972, th

e federal 
govern

m
en

t already passed th
e A

n
i-

m
al W

elfare A
ct cu

rren
tly in

 effect. In
 

Ju
n

e 
2013, 

th
e 

federal 
legislatu

re’s 
C

om
m

ittee on
 Food, A

gricu
ltu

re an
d 

C
on

su
m

er 
Protection

 
decided 

by 
a 

m
ajority to reject a proposal to in

tro-
du

ce th
e righ

t to class action
 for an

i-
m

al w
elfare grou

ps at th
e federal level. 

Th
e com

m
ittee ju

stifi
ed th

is decision
 

by citin
g th

e com
preh

en
sive an

im
al 

w
elfare law

s already in
 force.

A
rticle 20a Basic Law

“M
indful also of its responsibility tow

ard future generations, the state 
shall protect the natural foundations of life and anim

als by legislation 
and, in accordance w

ith law
 and justice, by executive and judicial action, 

all w
ithin the fram

ew
ork of the constitutional order.”

2012
2014

2013
2015

John Gurdon, Shinya Yam
anaka

M
ay-Britt und Edvard M

oser, John O'Keefe
Jam

es Rothm
an, Randy Schekm

an, Thom
as Südhof

 W
illiam

 Cam
pbell, Satoshi Om

ura, Youyou Tu

Discovery that m
ature cells can be  

converted to stem
 cells

Spatial orientation
Discovery of the control system

 for the  
transport and delivery of cellular loads

Antiparasitic agents (active substances  
to com

bat m
alaria and w

orm
 diseases)

Provid
in

g pain
killers is cru

cial fo
r th

e an
im

al’s w
ell-bein

g.
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A
ppendix

Q
uestions and answ

ers (FA
Q

s)

Q
u

estion
 (Q

): Is an
y u

n
n

ecessary an
d 

sen
seless 

an
im

al 
testin

g 
don

e 
in

 
G

er-
m

an
y?

A
n

sw
er (A

): Th
e perform

an
ce of u

n
-

n
ecessary an

im
al testin

g is illegal in
 

G
erm

an
y du

e to strict law
s. A

n
y an

i-
m

al 
experim

en
t 

m
u

st 
be 

su
bm

itted 
to 

th
e 

com
peten

t 
au

th
ority 

an
d 

ap-
proved before it can

 be carried ou
t.  

D
u

rin
g th

e approval process, an
im

al 
w

elfare con
cern

s, th
e n

ecessity of th
e 

experim
en

t as w
ell as its eth

ical ju
s-

tifi
cation

 are exam
in

ed by an
 A

n
im

al 
Protection

 C
om

m
ittee, w

h
ich

 also in
-

clu
des represen

tatives of an
im

al w
el-

fare organ
isation

s. 

Q
: C

an
 research

ers m
ake arbitrary u

se of 
experim

en
tal an

im
als?

A
: 

E
ach

 
application

 
for 

an
im

al 
test-

in
g 

is 
evalu

ated 
for 

distress 
cau

sed 
to th

e an
im

als an
d is con

trolled by 
perm

it 
from

 
th

e 
com

peten
t 

au
th

or-
ity. R

esearch
ers w

orkin
g in

 th
e an

i-
m

al experim
en

t fi
eld m

u
st be su

itably 
qu

alifi
ed. 

Th
e 

n
ecessary 

skills 
an

d 
kn

ow
ledge to protect th

e w
ell-bein

g 
of th

e an
im

als an
d to m

in
im

ise th
eir 

pain
 

an
d 

su
fferin

g 
is 

tau
gh

t 
in

 
th

e 
relevan

t train
in

g program
m

es. In
 ad-

dition
 to th

is, an
im

al w
elfare offi

cers 
w

orkin
g at th

e test sites m
on

itor th
e 

experim
en

ts.

Q
: Is an

im
al testin

g still perform
ed for 

cosm
etic produ

cts?

A
: A

n
im

al testin
g for th

e evalu
ation

 of 
cosm

etic produ
cts h

as been
 ban

n
ed in

 
G

erm
an

y sin
ce 1998. From

 2004, an
i-

m
al testin

g for fi
n

ish
ed cosm

etic prod-
u

cts is n
o lon

ger perm
issible w

ith
in

 
th

e 
E

U
. 

M
oreover, 

sin
ce 

Ju
ly 

2013, 
an

im
al experim

en
ts are n

o lon
ger per-

m
issible for testin

g th
e in

gredien
ts in

 
cosm

etic produ
cts.

Q
: Is an

y an
im

al testin
g in

volvin
g great 

apes perform
ed in

 G
erm

an
y?

A
: Th

ere h
ave been

 n
o experim

en
ts 

w
ith

 
great 

apes 
in

 
G

erm
an

y 
sin

ce 
1991. Th

e u
se of apes for an

im
al test-

in
g is strictly proh

ibited an
d m

ay on
ly 

be approved in
 exception

al cases (e.g. 
life-th

reaten
in

g 
diseases). 

Th
e 

E
u

ro-
pean

 C
om

m
ission

 m
u

st be in
form

ed 
in

 su
ch

 a case.

Q
: A

re stray an
d feral dogs an

d cats cap-
tu

red an
d u

sed in
 an

im
al experim

en
ts in 

G
erm

an
y?

A
: Th

e u
se of stray an

d feral dogs an
d 

cats is strictly proh
ibited. A

n
im

al ex-
perim

en
ts can

 on
ly be approved if th

e 
origin

 an
d h

ealth
 statu

s of th
e an

im
als 

is kn
ow

n
. Feral popu

lation
s m

ay on
ly 

be u
sed for research

 pu
rposes in

 ex-
ception

al cases, i.e. to protect an
im

al 
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stocks from
 epidem

ics. Th
is on

ly ap-
plies to E

astern
 E

u
ropean

 cou
n

tries 
of th

e E
U

, w
h

ere large popu
lation

s of 
feral an

im
als of dom

estic species still 
exist an

d th
ese pose a poten

tial th
reat 

to oth
er an

im
als.

Q
: A

re an
im

als also u
sed for th

e develop-
m

en
t of altern

ative m
eth

ods to an
im

al 
testin

g?

A
: In

 2014, 789,926 an
im

als (th
e m

a-
jority of w

h
ich

 w
ere m

ice an
d rats) 

w
ere killed to obtain

 organ
s an

d cells 
for experim

en
ts. Th

is con
stitu

tes ap-
prox. 28%

 of all an
im

als th
at w

ere re-
corded as test an

im
als. Som

e of th
ese 

an
im

als 
w

ere 
also 

u
sed 

for 
th

e 
re-

search
 an

d developm
en

t of altern
ative 

m
eth

ods to an
im

al testin
g.

Q
: Is it tru

e th
at resu

lts obtain
ed from

 
an

im
al experim

en
ts are n

ot tran
sferable 

to h
u

m
an

s?

A
: For each

 experim
en

t, th
e an

im
al 

m
odel 

is 
specifi

cally 
selected 

for 
its 

su
itability to an

sw
er th

e qu
estion

s of 
th

e 
particu

lar 
research

. 
Th

e 
resu

lts 
from

 th
e an

im
al experim

en
t m

u
st be 

an
alysed 

carefu
lly 

an
d 

in
terpreted 

in
 relation

 to th
eir relevan

ce to h
u

-
m

an
 

bein
gs. 

D
irect 

tran
sferability 

is 
gen

erally 
n

ot 
to 

be 
expected. 

H
ow

-
ever, th

e sam
e also applies to resu

lts 
from

 h
u

m
an

 stu
dies th

at are equ
ally 

n
ot 

directly 
applicable 

to 
every 

h
u

-
m

an
 bein

g, as each
 h

u
m

an
 bein

g is an
 

in
dividu

al w
ith

 an
 an

atom
y, ph

ysiol-
ogy an

d gen
etic m

ake-u
p all of th

eir 
ow

n
. Th

e in
terpretation

 of scien
tifi

c 
resu

lts 
from

 
an

im
al 

experim
en

ts 
is 

very dem
an

din
g bu

t m
akes a su

bstan
-

tial 
con

tribu
tion

 
to 

th
e 

clarifi
cation

 
of th

e root cau
ses of disease-in

du
ced 

ch
an

ges an
d disease m

ech
an

ism
s, an

d 
in

 tu
rn

 to th
e im

provem
en

t th
e safety 

an
d effi

cacy of dru
gs.

Q
: Is it tru

e th
at 25 years of A

ID
S research 

u
sin

g prim
ates h

as n
ot led to an

y vaccin
a-

tion
 or dru

g for h
u

m
an

 bein
gs?

A
: A

 vaccin
e again

st H
IV

 h
as in

 fact 
n

o
t been

 d
evelo

p
ed

 to
 d

ate. T
h

e re-
search

 
h

as 
h

o
w

ever 
co

n
tribu

ted
 

to 
a m

ark
ed

 red
u

ctio
n

 in
 th

e viral lo
ad 

o
f p

atien
ts an

d
 th

erefo
re p

ro
d

u
ced

 a 
sign

ifi
can

t im
p

ro
vem

en
t in

 th
e q

u
al-

ity 
o

f 
life 

an
d

 
su

rvival 
tim

e 
o

f 
p

a-
tien

ts. T
h

is w
as o

n
ly p

o
ssible becau

se 
th

e m
ech

an
ism

 o
f actio

n
 o

f th
e viru

s 
co

u
ld

 largely be clarifi
ed

, an
d

 h
igh

ly 
effective d

ru
gs an

d
 treatm

en
t m

eth
-

o
d

s co
u

ld
 su

bseq
u

en
tly be d

evelo
p

ed 
an

d
 ap

p
lied

.

The Senate Com
m

ission on A
nim

al Protection and Experim
entation 

The Senate C
om

m
ission on A

nim
al Protection and Experim

entation deals w
ith current issues in 

relation to experim
ental research w

ith anim
als and anim

al w
elfare in research. It has an advisory 

role to the statutory body of the D
FG

 and authorities at EU
, federal and state level. The com

m
ission 

provides advice to researchers as w
ell as universities and research institutions on practical ques-

tions and problem
atic cases. The com

m
ission fosters in-depth training of early career researchers 

in anim
al research by developing specific training program

m
es and drives public dialogue through 

the creation of inform
ation m

aterials and organisation of talks and discussions.

Scientifi
c m

em
bers during the 2014 – 2017 term

:

Professor D
r. G

erhard H
eldm

aier (C
hairperson) / U

niversity of M
arburg 

Professor D
r. Peter D

abrock / U
niversity of Erlangen-N

urem
berg 

Professor D
r. Bernd Fleischm

ann / U
niversity of Bonn 

Professor D
r. N

ils H
oppe / U

niversity of H
anover 

Professor D
r. Inga D

. N
eum

ann / U
niversity of Regensburg 

Professor D
r. H

einer N
iem

ann / Friedrich Loeffler Institute 

Professor D
r. Ingo N

olte / Foundation of the U
niversity of Veterinary M

edicine in H
anover 

Professor D
r. H

eidrun Potschka / Ludw
ig-M

axim
ilian U

niversity of M
unich 

Professor D
r. Ruth Esther von Stebut-Borschitz / U

niversity of M
ainz 

Professor D
r. René H

. Tolba / A
achen U

niversity H
ospital 

Professor D
r. Stefan Treue / G

erm
an Prim

ate C
enter 

Coordinator:

D
r. C

ornelia Exner / U
niversity of M

arburg

This brochure w
as prepared by the D

FG
’s Senate C

om
m

ission on A
nim

al Protection and Experim
entation. 

The section “Ethical aspects of anim
al experim

entation and the principle of solidarity” is based on chapter 
3.1 of the ad-hoc statem

ent “A
nim

al Experim
entation in Research: Statem

ent on the Transposition of EU
 

D
irective 2010/63/EU

 into G
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