From Companion to Model:
The Canine Models in Modern Biological and Biomedical Research
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Dog is a highly promising research model

I: How do dogs express or perceive emotions? How do dogs establish emotional or behavioral interactions

with human?
lI: What researches are conducted using canine models? What are the main research directions of dogs in

the field of biomedicine?



1. Overview of research progress on canine models. ——XLM
2. Behavioral and emotional research in canine models. ——WJ

3. Canine model in typical disease research. ——WHL



PART 1:

Overview of Research Progress on Canine Models
XLM
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When it comes to experimental dogs, what do you think of?

Before Conditioning

|van Petrovich Pavloy



[ B
Total number of dogs used in
research in the EU (2022)

0.1%

of total animals
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Why are canine models now used less in research?

Why are dogs used in biomedical research?
When is it essential to use dogs in biomedical research?
What is being done to replace and reduce the use of dogs?

. /

Reducing severity in dog research 3R

Medical treatments to help dogs

How are dogs cared for in research? Replac_ement
Reduction

Refinement



Which laboratories work on canine models,
and what are their main research directions?



Kerstin Lindblad-
Toh

UPPSALA UNIVIRSITY

Tengvall K, Sundstrom E, Wang C, Bergvall K, Wallerman O, Pederson E. Karlsson A, Harvey ND, Blott SC, Olby N, Olivry T, Brander G, Meadows JRS, Roosje P, Leeb T,
Hedhammar A, Andersson G, Lindblad-Toh K. Bayesian model and selection signature analyses reveal risk factors for canine atopic dermatitis. Commun Biol. 2022
Dec 8;5(1):1348. doi: 10.1038/s42003-022-04279-8. PMID: 36482174.

Dzhigvist J, Ekman D, Sennblad B, Kozyrev SV, Nordin J, Karlsson A, Meadows JRS, Hellbacher £ Rantapaa-Dahlgvist S, Berglin £ Stegmayr B, Baslund B, Palm @,
Haukeland H, Gunnarsson |, Bruchfeld A, Segelmark M, Ohlsson S, Mohammad AJ, Svard A, Pullerits R, Herlitz H, Soderbergh A, Rosengren Pielberg G, Hultin Rosenberg
L, Bianchi M, Murén E, Omdal R, Jonsson R, Eloranta ML, Ronnblom L, Soderkvist P, Knight A, Eriksson P, Lindblad-Toh K. 2021. Identification and functional
characterization of a novel susceptibility locus for small vessel vasculitis with MPO-ANCA. Rheumatology. 2022 Aug 2;61(8):3461-3470. doi:

10.1093/rheumatology/keab912

Lundtoft C, Sjowall C, Rantapas-Dahlgvist S, Bengtsson AA, Jonsen A, Pucholt P, Wu YL, Lundstrém E, Eloranta ML, Gunnarsson |, Baecklund E, Jonsson R, Hammenfors D,
Forsblad-d'Elia H, Eriksson P, Mandl T, Bucher S, Norheim KB, Johnsen SJA, Omdal R, Kvarnstrém M, Wahren-Herlenius M, Truedsson L, Niisson B, Kozyrev SV, Bianchi M,
Lindblad-Toh K; DISSECT consortium; ImmunoArray consortium, Yu CY, Nordmark G, Sandling |K, Svenungsson E, Leonard D, Rénnblom L. 2022. Combined genetic
deficiencies of the classical complement pathway are strongly associated with both systemic lupus erythematosus and primary Sjogren’s syndrome. Arthritis
Rheumatol. 2022 Jun 21. doi: 10.1002/art.42270. Online ahead of print.

Lundtoft C, Pucholt P, Martin M, Bianchi M, Lundstrom E, Eloranta ML, Sandling JK, Sjowall C, Jonsen A, Gunnarsson |, Rantapaa-Dahlgvist S, Bengtsson AA, Leonard D,
Baecklund E, Jonsson R, Hammenfors D, Forsblad-d’Elia H, Eriksson P, Mand! T, Magnusson Bucher S, Norheim KB, Auglaend johnsen SJ, Omdal R, Kvarnstrém M, Wahren-
Herlenius M, Notarnicola A, Andersson H, Molberg @, Diederichsen LP, Alml6f ), Syvanen AC, Kozyrev SV, Lindblad-Toh K; DISSECT Consortium; ImmunoArray
Development Consortium, Nilsson B, Blom AM. Lundberg IE, Nordmark G, Diaz-Gallo LM, Svenungsson E, Ronnblom L. 2022. Complement C4 Copy Number Variation is
Linked to SSA/Ro and SSB/La Autoantibodies in Systemic Inflammatory Autoimmune Diseases. Arthritis Rheumatol. 2022 AUg:74(8):1440-1450. doi:
10.1002/art.42122. Epub 2022 jun 27.



https://pubmed.ncbi.nlm.nih.gov/35729719/
https://pubmed.ncbi.nlm.nih.gov/35315244/
https://pubmed.ncbi.nlm.nih.gov/36482174/
https://pubmed.ncbi.nlm.nih.gov/34888651/

MAGYAR ENGLISH CONTACT PUBLICATIONS GRANTS Q

RESEARCH TEACHING

ENIKO KUBINYI > CV

Prof. Eniko Kubinyi is head of the Department ol Ethology al Eotvis Lordand University, Budapesl. She
jeined the Family Dog Project in 1994 and later earned an MSc in biology, teaching, and video
communication, a Phi in ethology, and a DSC in neurobiology. Supported by an ERC Starting Grant, she
founded the Senior Family Dog Project and the Canine Brain and Tissue Bank. She currently leads the MTA-
ELTE "Momentum” Companion Animal Research Group and co-leads the NAP Olfaction Research Group,

Her research focuses on dog social behaviour and cognition, wolf-dog comparisans, ethorobotics,
collective motion, and human-animal interactions, using behavioural testing, EEG, IMRI, movement-
tracking, microbiome, and genetic analyses. She has published over 130 peer-reviewed articles and teaches
behavioural genetics, domestication, animal personality, and human ethology.

Prof. Kubinyi has received the L'Oréal-UNESCO for Wemen in Science, Junior Prima, and APA Frank A. Beach
Awards. She is an alumna of the Young Academies of Eurape and Hungary, and her work has been featured
widely in intemational media {(e.g., BBC Horlzon/NOVA, Knowable, Animal Allies book, Forbes, Le
Monde, The Times, Wired, ScienceAlert, The Telegraph, Impakter, Daily Mail, NBC, Newsweek,
ScienceShot, Phys.org, The Guardian, Qublt and other popular science Journals). She is married and
has three children.

Keywords: animal behaviour, ethology, ethorobotics, comparative cogniticn, cognitive ageing, behaviour
genetics, animal persanality, tissue bank, welfare, dog, wolf

PERSONAL INFORMATION
« Family name, First name: Kubinyi, Eniko

= Affiliation: Department of Ethology, ELTE Eatvis Lorand University, Pazmany P, sétany 1/¢, 1117,
Budapesl, Hungary
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Chronic Superficial Keratitis (Pannus)

Gastric (Stomach) Cancer

Gingival Enlargement or Hyperplasia

Hemangiosarcoma, Lymphoma, Histiocytic sarcoma

Juvenile Renal Disease in Boxers

Genomic analyses identify 15 risk loci and reveal HDAC2, SOX2-0OT, and IGF2BP2 in a naturally occurring

canine model of gastric cancer.

Cook SR, Hugen S, Hayward JJ, Famula TR, Belanger-Sandoval JM, Feiten H, Oberbauer AM, Leegwater PAJ,
Ostrander EA, Mandigers PJJ, Evans JM. (2025) Proc Natl Acad Sci USA, 122 (22) e2416723122. [PubMed Abstract]

A VWF missense variant in Havanese dogs with Type 3 von Willebrand disease.
Armas-Jimenez AC, Randolph A, Clark LA, Evans JM*, Brooks MB”*, Goggs R* (2025) Animal Genetics 56(3):e70021.

[PubMed Abstract] *co-corresponding authors
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RESEARCH CENTER FOR HUMAN-ANIMAL
INTERACTION

Who we are:

The Research Center for Human-Animal Interaction (ReCHAI), founded in 2005, in College of Veterinary
Medicine has a mission of education and conducting programs and studies about the benefits of
human-animal interaction. ReCHAI is on the leading edge of programs and studies that explore how
the human-animal bond has an impact on the health of people and animals.

ReCHAI is designed to:

¢ Develop a program for research and
education to study the health benefits of
human-animal interaction (HAI).

* Promote the science of HAL

* Document evidence demonstrating Animal
Assisted Interventions (AAl) as a beneficial
form of complementary therapy.

* [oster educational and research
opportunities for MU students, as well as
students from around the country and
globe.

» Collaborate with other centars nationally
and internationally to promate HAI.

* Foster public understanding of benefits of
HAL
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Article  Published: 17 Octooer 2022
Modeling SHANK3-associated autism spectrum
disorder in Beagle dogs via CRISPR/Cas9 gene editing
Ru Tian, Yuan Li, Hui Zhao Wen Lyw, lianpina Zaa0, Xiacmin Wang. Heng Lu. Huijuan Xu, W=i Ren, Qing-

quar Tan Qi Shi, Cuo-dong Wang, Ya-ping Zhzne, Liangxue La), lidong Mi, Yong-hui JiangBA & Veng c.
Zhang 2

Molecuiar Psychiotry 28, 3739-3750(2023) Cite this article

2307 Actesses 24 Citstions 113 Altmetric  Meirics

SCIENCE ADVANCES | RESEARCH ARTICLE

NEUROSCIENCE

Autism-like atypical face processing in Shank3
mutant dogs

Siqi Yuan'?, Chmu Pang’, Lnng Wu'?, Li ¥, Kun Guo*, Yong-hui Jiang®,
Yong Q. Zhang'***, Shihul Han**

Atypical face processing is a neurocognitive basis of social deficits in autism spectrum disorder (ASD) and a candi-

date cognative marker for the disease. Aithough hundreds of risk genes have been dentified in ASD, it r!mlh:
undear whether mutations in a specific gene may cause ASD-like Ical face pe ing. Dogs have

axquisite face processing abilities during domestication and may serve as an effective animal moded for smavhg
genetic auoth«ons of ASD-like atypical face processing, Han, we showed that degs with Shanks mutations ex-

hébited b daral and of Taces, g With wild-type controls. Moreover, newral re-

SPonses specific to faces (versus objects) recorded from the electrodes over the temporal cortex were significantly
Gecreased and delayed In Shanks mutants o ed to wild-type controls, Cortical responses in the frontal’

reglon faces by spedes/breeds were reduced In Shank3 Our

damhnmmmm:mmzmmmm:uml malmodolhrudymaksnmem
ankzms and treatments.
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Dogs have a sensitive sense of smell




The canine olfactory system consists of the main olfactory epithelium (MOE) and
the vomeronasal organ (VNO)

OLFACTORY EPITHELIUM

odour particles attach themsehes

10 the receptors in the olfactaory -

apthebum: the stmulated receplors
sercd o sigral 10 the olfactory Bulb

A

RESPIRATORY

EPITHELIUM |
IN THE NASAL
PASSAGE

alr is preheated
and cleaned

A

NOSTRILS /
it and odour particles /
ara nhaled through

the fromial nostrl slits

A

OTHER
ODOURS

BRAIN

diterant areas of the bran analyes ocdours
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OLFACTORY BULB
in this region of the brain, the initial
chemical odour stimull are interpreted
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responsible for the uptake of pheromones




Human Induced Rotation and Reorganization of the Brain of Domestic Dogs

-
(]

Angle of the lcagtudinal axis

LA=TATCI- 200 R =069

Roberts T, et al. PLoS ONE. 2010



Comparison of olfactory receptor genes among different species
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Combinatorial coding in the mammalian olfactory system

RECEPTORS
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Anterior OMactory Nudeus

Olfactary Peduncle

Granular Cell Layer
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Histology of the Olfactory Bulb
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=« Emotional processing of
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» Conscious olfactory experience
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Alvites R, et al., Brain Sci. 2023.
Jenkins EK, et al., Front Vet Sci. 2018



A broadly similar olfactory core pathway for sniffing and smell

smelling

sniffing

{B) Group activation for anesthetized dogs, high concentration
Oliactory bulb

Pirdorm, periamyadala
enforhing cortax

(B) Group activation for awake dogs, high concentration
Mid frontal cortax

Olfactory bult: B Orbofronial cotex

il Onactory tubsrcle

Anterior alfactary carlex

priform, pedamypdak
enlorhinal corlex

Carebelum

P <0.025

Jia H. et al., PLoS One. 2014
Sobel, N.et al. Nature. 1998



Video camerns
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The maximal activation in the caudate region was triggered by the familiar odor of human

Callie

A OLFACTORY BULB/PEDUNCLE B CAUDATE
0.4 ' 02
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£ 2
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® 0
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Berns GS., et al., Behav Processes. 2015



Cells in the olfactory bulbs of female dogs are more active than those in males

Age and sex Adult male Adult female Parameter
Number of Number of
c-fos-positive c-fos-positive
Variables cells (N) cells (N) P
GL 3.06 + 0.15 3.19 + 0.18 0.766
ML 42.89 + 0.92 57.07 + 049 0.012
GRL 5.32 + 0.28 5.97 + 0.30 0.504

N: number of c-fos-positive cells per 1000 pm? in the GL and GRL and number
of c-fos-positive cells per visual field in the ML.

c- Fos

Wei, Qinguo., et al. Acta Zoologica. 2016



The Use of Canine Olfactory Skills

TECHNICAL NOTES | MAY 01 2003
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Explosives detection by military working dogs: Olfactory
generalization from components to mixtures
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Why do dogs’ eyes glow in the dark?

Cross-Section of a Dog's Eye

e, QW »— Eyelid

S / | / | \ Iris
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Image fromDogster

The tapetum lucidum enhances the vision of dogs in the dark


https://www.dogster.com/

The high proportion of rod cells in the retina enables dogs to have better vision
In the dark
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Are dogs color blind?

A dog’s view

A human’s view

petMD
by Chewy




Dogs have dichromatic color vision
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Conclusions

« Canine model research mainly focuses on canine evolution, human-canine
Interaction, and human-related diseases.

* Dogs possess a wide range of olfactory receptors and complex olfactory neural
circuits, enabling highly sensitive odor detection.

* Dogs have dichromatic vision, and tapetum lucidum together with well-developed
rod cells enhances their ability to see under low-light conditions.

SOCIAL EVOLUTION

Oxytocin-gaze positive loop and the
coevolution of human-dog bonds

Miho Nagasawa,"?* Shouhei Mitsui," Shiori En,' Nobuyo Ohtani,' Mitsuaki Ohta,’
Yasuo Sakuma,” Tatsushi Onaka,” Kazutaka Mogi,' Takefumi Kikusui'’




PART 2:

Behavioral and Emotional Research in Canine Models
WJ



How do emotions process?

(B) Updated neural account . .
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Do Dogs Have Feelings?

INSIDE




Do Dogs Have Feelings?
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Canine fear and aggression
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Heart rate (beats/min)

Heart rate (beats/min)

Canine fear and aggression
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Jealousy in Dogs

6M0 RN} g (GKS LI NIySNXQa |
(2) disrupt the interaction between the rival and the
partner

(3) aim to remove the rival

“'r'(y AG1'" Mé¢ear* E >UMO> OC 1

I AT D8 k%
Dogvs.reading Dogvs. UMO UMO vs. reading

Owner-related behaviours Dog > reading ns ns

(no difference between groups)

Test partner-related behaviours (no difference between groups) Dog > Reading Dog <UMO UMO > Reading
Interaction-related behaviours (no difference between groups) ns ns ns

Frequency of interruption—Interactive UMO Dog > Reading ns ns

Frequency of interruption—Non-interactive and Mechanistic UMO Dog > Reading Dog > UMO ns
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Positive emotion and play behavior in Dogs
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How do Dogs feel Humans emotions and response?

Head orienting response

» Visual perception of emotion cues in dogs
« 1 dZRAUZ2ZNE aSyasSa Ay R23aQ

» Olfaction in the perception of emaotion in dogs
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facial expressions in dogs

Martvel, G. et al. Sci Rep. 2025.

A Facial videography

Garw

v

prece

Neulra

B3senne

Pain
alshork

Bitar
gurnine

Saeel

sacrose

Passive fear
freazing

LT, ’ s
.;.. B y I‘l
AR g;';

Meocpost

A=
Q\ d‘vk\--ﬁwau!

e

pENVSR
correlatons
;M Al HOGs

Sty
COME Ban

olar dapicts dandrogram
fempacal orgin of unsuperise
of dustired fames  duslans

Computation HOG similarity matrices
\"u‘-lF'nmm . —
lloslmwrs r i "3 =]
Lt

Representative single frame

Differevice from neutral
ov I g gt

D HOG similarity “rame unsuparysed

o I 05h onign clusters

| LRI

I

facial expressions in mice

Nate

Dolensek et al. Science. 2020.




Ei ~UAYOW @ neeaeb3KIH APWybL 3

Hi Pt A, Xt &30P

Amplitude of tail wagging

With owner With unknown human being With cat
1o - Wagging fo the right 10 5= Wagging to the right na T Wagging to the right
100 &~ Wagging to the lefl 10 -4 Wagging to the left 0 4. Wagging to the left
€0
g | g\ %90 g 0
g 80 H § 0 & o
,g 10 * 12 » E m
® ot o A4t 4B =
3 @ { 15 ® 5 P
g = «g P 2 @
E 20 ' 8w EL o
" |z ? bt
20 i} 20 # #—
10 ] 10
a 3 (] 0
1t 2 34 56 70 910 12 3 4 5 6 ¢ & 9w f 23 & 567 8 910
A Sessions B Sessions c Sessons
Without any stimulus With unfamiliar dog
) . — . ————r =7
"t =&~ Wagging to the right % t‘l::wgggg:' :3[’“ =
100 & Wagging to the left 100 0ging 1o the g i
5
@ ES E
2 £
€0 o @ e
g‘ .; .
70 +. z 70 g|*
o ~ = L)
€1 Beod S Al E | .. :‘Mmamm-q
X 1| ©
) § &0 T, IO [ + + 5 83 T - - " e .s’*' : i
4 = 4 . " o v
X £ ‘¢ =
30 < 3 e
bi a )
5] W
0 " (I i i <
1 2 3 456 789w 1 2 3 458 72 8 910
D Sessions E Sessions F

oA wmeb N, om0 WO o1

s

Quaranta A. et al. Curr Biol. 2007.



w /A

Pinna (external ear) «

Frontal region «

{

Superciliary protuberance «&

Browridge «

SIop «

Third eyelid «
Infraorbital triangle «

Nasal ala «
Nasal phitrum «

Lip comer «
Mental region «

A

< 3

¢ FaBER

Visual perception of emotion cues in dogs

+ Glabella

» Root of nose

+ Eve cover fold

» Lower eyalid furrow
» Infraocbital furrow
» Infracebital triangle
+ Nostnl wing

» Philtrum

-+ Nasolabial furrow

+ Chen boss

% BOLD signal change

0.75

0.5

0.25

Left

Coronal Sagittal

—

D Threatening Pleasant Neutral

.
@ o
A

|
" 'Human Faces
M Objects

Right

Cuaya LV. et al. PLoS One. 2016.

Thompkins AM. et al. Learn Behav. 2018 .



Visual perception of emotion cues in dogs
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Visual perception of emotion cues in dogs
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Dogs integrate human visual and auditory emotional cues cross-modally
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Olfaction in the perception of emotion in dogs
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Olfaction in the perception of emotion in dogs
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Summary

* Dogs have brain structures that generate emotions and can detect

emotions through multiple indicators.
* Dogs can use their vision, hearing and smell to sense emotional cues.

* There Is a mutual influence between dogs and human emotions.



PART 3:

Canine Model and Typical Disease Research
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Why do we need canine models in pharmacology?



The beginning of forced animal experiments is Elixir Sulfanilamide Incident ( )

1937
Elixir of Sulfanilamide, containing the paisonous solvent diethylene
glycol, kills 107 persons, many ef whom are childien, aramabzing
the need 1o estabish drug safety nefore mar«eting and to enace the
pending foud and drug law.

1938 The Federal Food, Drug, and Cosmetic (FDC) Act of 1938 is

passec by Congress, containing naw provisions:

Exiending conircl to cosmetics anc thersgeutic devices

Requiring new drugs o be shawn safe befare marketing-starting a

new system of diug regulalion.

Climinating the Shetley Amendrent requiternent 1o prove inlent lo
defraud In drug misbranding cases

» Providing that safe tolerances be set for unavoidable poisonous substances.

= Autharizing srandares f identty, quallty, and il of canralner tor facaa

« Autnorizing factory inspectons.

Gerhard Domagk
1895 19 64 Under he Wheeler-Lea Act, the Federal Trade Commission 8 60 arfged with averseelng adverising

1 9 3 7 associated with procucts otherwise regulaied by FDA.
LA}
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» Adding the remedy of court injunctons to the previous penalties of sezurss and presecutions.
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There are a series of regulatory requirements for animal testing of drugs in China
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How do researchersselectappropriate animal species fortoxicologyexperiments?
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Beagle is the common breed of experimental canine

r - S nmmas,




Why beagle?

« Medium build
* Genetic stability
« Reproductive advantages
» Non-aggressive

« Outgoing personality



Canine models drive medical breakthroughs.



Bell-Magendie law reveals the functional division between sensory nerves and motor nerves.

In the early 19th century

Charles Bell
(17741842)

Dr Francois Magendie
(1783 - 1855)
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The history of insulin discovery

'1921

Dr. John James
Rickard Macleod
rovided Bantin

1920 Pnd Best with the
Banting thought that surgical methods
ligating the and assisted in
pancreatic duct of the the operation of

@369 dog, allowing it to the first dog.

Paul Langerhans survive until the

_ acini has degenerated
Di scover eghddnlytht RlétsS
of Langer AahadP

4

- ~ 4 N ST

r.
=l

FrederickGrant Banting (1891 1941, right), CharlesHerbertBest (1899 1978 left) and
experimentatlogontheroof of the medicalbuilding of the Universityof Toronta
Picture F. G. BantingPapersThomasFisherRareBook Library, University of Toronto



odels pomote the treatment of myocardial infarction

Factors Influencing Infarct Size Following

Experimental Coronary Artery Occlusions N
s g
Perer R. Maroko, M.D., Joun K. Kjexsnus, M.D., Burron E. Soser, M.D., < » gia %
> o
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AND Eucene Braunwarp, M.D. = o 3 ]
5] g
2 ™
Run intervention & l . :
— : s
Oeeed  / occlusion § £0 3 i
80 + ——e 2 occld Isyprel » g ? o
o0 3 occlusion / 0 o I
70 4 o--- 4 ocel  Isuprel o
601 B
ST 50 A <
Elevation =
in mv - l >
%0 J < 100F e :;
30 4 ‘f’ 80} L é §
20 - PRt S 3 fea]
e | -
10 4 b4 W0 414 §
ki
CONTROL 5 10 15 20 o -
g 04— -0
TIME - minutes I
Fi 2
EugeneBraunwald o ) N e
ST " by H T 24 CPK Figure 10
(1929~) W b - w

PETER R. et al., Circulation, 197



The contribution of the night-blind puppy

Genomics 57, 57-61 (1999) o
Article TD geno.1999.5754, avallable online at htip://www.idealibrary.com on IIIEAl

Retinal Dystrophy of Swedish Briard/Briard-Beagle Dogs
Is Due to a 4-bp Deletion in RPE65

Andres Veske,* Sven Erik G. Nilsson,T Kristina Narfstrom,{ and Andreas Gal*"'
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R quence of an unaffected (top) and an affected animal (bottom) is
shown.
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Briard dogs help developthe first AAV gene therapy product

R @ (Leber6s congenital amaurosis, LCA)

Clinical and Regulatory Aspects of AAV Approval a hormial RPEE5
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Animal testing for drugs in the future



From faithful companion to scientific partner
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TGN1412: From Discovery to Disaster

Northwick Park Hospital, London
3/13/2006
First in man phase 1 trial

TeGenero
Untreated CD28SA -d3
71% 5% 52% 12% o
S 10
a
Q r
®
0 3 10
Days after injection of 1 mg CD28SA
Conventional Regulatory
CD4+ T-cells CD4+ T-cells

TGN1412 was thought to be useful for disease related to low numbers of activated T stoehl as B
lymphoma or for treatment of autoimmune diseases sudteasatoidarthritis ( 7 ). AttarwalaH., J Young Pharm. 2010



FDA has announced the gradual removal of the requirement for animal testing for drugs

B ap oMcial website of the United States government Here's how you keew +

U.S. FOOD & DRUG Q search | | = Menw

ADMINISTRATION

—Home / News & Events ! FDANewsroom ! Press Announcements ! FDA Announces Plan to Phase Out Animal Testing Reguirement for Monoclonal Antibocies and Other Drugs
FDA NEWS RELEASE

FDA Announces Plan to Phase Out Animal
Testing Requirement for Monoclonal ;
Antibodies and Other Drugs "

O More Press Anhcuncements For Inmediate Release: Apl’ii 10, 2025

Content current as

of:
Today. the U.S. Food and Drug Administration is taking a groundbreaking step to advance

public health by replacing animal testing in the development of monoclenal antibody

041002025

therapies and other drugs with more effective, human-relevant methods. The new Regiiated:Frodictin)

Biologics

approach is designed to improve drug safety and accelerate the evaluation process, while Drisis

reducing animal experimentation, lowering research and development (R&D) costs, and
ultimately, drug prices.

New Approach Methodologies (NAMS)

1. In Vitro HumanDerived Systems (Organoids allicrophysiologicalSystems)
2. In Silico Tools and Computational Modeling

3. Other Innovative Platforms



Summary

The development ahandatorydrug toxicity tests has lasted for 87 years.
The beagle is a conventional animal model for toxicity experiments of small molecule c
The beagle I s the most commonly used e

Canine models play a vital role in driving progress in neuroscience and the treatment
of conditions such as diabetes, myocardial infarction, and vision loss.

In the future, new methods for assessing the safety of drugs need to be sought in orde
to enhance animal welfare and human safety.



Thanks!
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