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DEFINISI

* Model hewan coba pada berbagai penyakit
merupakan hewan coba yang memiliki
kesamaan biologis dengan spesies target
(manusia) yang digunakan untuk
mempelajari patobiologi penyakit ataupun t _
terapi penyakit tertentu W 4
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PENDAHULUA

*  Model hewan coba:

— Exploratory - penyelidikan

— Explanatory - penjelasan
— Predictive - perkiraan
*  Konsep pemilihan model hewan coba:

— Homologi - struktur yang diturunkan dari prekursor evolusioner yang sama
memiliki fungsi yang sama atau serupa

— Analogi - struktur yang mirip menyiratkan fungsi yang serupa

— Fidelity - ketepatan



Keuntungan dan kerugian utama dari berbagai kelas model hewan
yang digunakan dalam penelitian obesitas dan diabetes

Non-human primate models
* Metabolic physiology and anatomy similar to humans
e Genetic identity close to that of humans (~99% similarity)
* Translational relevance
® Possible to conduct blood sampling, endoscopy and serial
laparoscopic biopsies
e Costly to maintain, limited approved facilities and
ethical issues
® Long life cycle and uniparity
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Large animal models

e Similar size and shape to a human wnth
human-relevant physiology

® Available genetic tools similar to those
available for rodents (pig) and multiparity

e Chronic cannulation possible, and stress
can be reduced with training

e Pharmacokinetics similar to humans

e Pancreas and islet architecture similar

- y j _ del % to humans
on-mammauan mogets < * Costly and specialized faciliti ired
e Short life cyle (except zebra fish) \ '940 X Long)l,ife cycFl)ee 1alize ilities require
e Whole-genome RNA: library available “r

e Obesity-like and T2DM-like models

e Low maintenance cost

e Conserved biochemistry Rodant modils

= Djsuinctphystlogy aw * Numerous models of obesity and T2DM
* Tools available for genetic manipulation

* Metabolic phenotyping technology available

* Cost-effective and multiparity

® Pancreatic islet architecture distinct from humans

* Monogenic models are not representative of most human diseases
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Nature Reviews | Endocrinology


https://www.nature.com/articles/nrendo.2017.161

Jenis hewan uj1 yang
sering digunakan:
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Beberapa spesies hewan uj1 yang paling sering
digunakan
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Rodent (pengerat) Kelinci ‘ \ |

DY

5

sudah digunakan 100 tahun kelinci albino ‘*

biasanya digunakan untuk uji iritasi mata karena kelinci

I el asting memiliki air mata lebih sedikit dan sedikitnya pigmen dimata

karena warna albinonya menjadikan efek yang dihasilkan

Tikus Putih Galur Sprague Dawley rmudah untuk diamati

Selain itu, kelinci juga banyak digunakan untuk menghasilkan

Tikus Putih Galur Wistar sty oAl

Tikus Mungil Alias Mencit



KLASIFIKASI
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INDUCED ANIMAL
MODEL
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Hepatitis in diet induced
fatty liver

Biomolecule
induced Hepatotoxicity
e.g. Lipopolysaccharides

Irradiation

induced Biotoxin
Hepatotoxicity induced
Hepatotoxicity

e.g. Phytotoxin
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SPONTANEOU

Hewan coba secara spontan menderita penyakit/kelainan tertentu

Pada umumnya berasal dari inbred strain

Initial population

_______ N

Pair A Pair B
$\/6 -?-\/$
Generation 0 lio F,

T ] [T
e 8 8 & 8 % & 9

Generation 1

Generation 2 Fo37s F, F, Foas
BT
. . ! '

Generation 10 F ¢ F, F, Fos87

Inbred Outbred Outbred Inbred
Line Line Line Line

U1 Block design

Inbred
Outbred

Newly emerged genetically-
distant male from the initial
population

https:/ /www. researchgate.net/figure/Crossing-design-for-generating-serial-inbred-and-outbred-lines-of -P-xylostella_fig2 281818043
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BBDP BBDR

RT1“ land4L 1", lddm4® RT1Y, land4lL.1*", Iddm4?

' T... Depletion
reg

Ifr?rnsft(l:s;ﬁ: Virus Infection

req TLR Ligation

Regulatory (R) and autoreactive (A) cell populations associated with insulitis and the destruction of pancreatic p-cells.
Both BBDP and BBDR rats share a genetic susceptibility to autoimmunity based on the presence of the RTT*MHC haplotype and

the Iddm4 gene(s)

In the case of the BBDP rat, on the left, the presence of an additional mutation in the lan4L1 gene causes lymphopenia and an imbalance between
autoreactive and regulatory cell populations, leading to diabetes.
In the case of the BBDR rat, on the right, autoreactive cells are present but do not lead to the expression of diabetes unless the balance is

Diabetes 2004 Feb; 53(2): 267-275.https:/ /doi.org/10.2337/diabetes.53.2.267


https://doi.org/10.2337/diabetes.53.2.267

EXAMPLES

Cardiovascular disorders
Hypertension

Stroke

Metabolic disorders
Type 1 Diabetes

Mellitus (T1DM)

Type2 Diabetes

Mellitus (T2DM)
Spontaneous tumours

Skin and pelage disorders

FHH, SR, DSS, SHR
SHRSP

FHR, SR

BBDP, KDB, LEW.1AR1-iddm BBDR, KND, LEW.1ART

BBZ, CDS,ZDF CDR

BUF Mha, BDII,Eker rat
BALD,BEG, HWY
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TRANSGENIC ANIMAL
MODEL

Hewan coba yang pada germ
line nya disisipkan DNA
eksogen.

DNA yang disisipkan ini bisa |

berasal dari spesies yang
sama maupun berbeda,
mengekspresikan atau tidak
mengekspresikan gen
tertentu.
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'Donor female mice |

'Donor female mice

Embryonic stem
(ES) cells

' DNA with targeted |
transgene

' DNA is introduced ‘
‘ into ES cells

'Mouse embryo at \ =
8 cell stage | DNA injected to
= male pronucleus

r -y of fertilised oocyte
'Retrovirus .
[ Targeted ES cells B
Transgene | ‘ selected and N
AL AL S e expanded
I = =3 & RS — —
[Implanted female é % | Injected oocytes : ‘
R o’ or in vitro Targeted ES cells are
— cultured early injected into early
l _mouse embryos | | _mouse embryo |

'7Embryo is ?mplaintedm“
into pseudopregnant |

mice Embryo is
implanted into
| Offspring are screened = - pseudo;.)regnant
for the presence of the ~ | mice
x transgene | Gene targeted

transgene approach
Retroviral

approach

' Chimeric offspring ]

ted with wild
‘ Offspring are screened XS MARSLIWIDVEWY

| for the presence of the

type mouse
transgene
Standard transgene
appl’oaCh Bree&ing and
’ : selection to
Ursa LT, Simon H, Maja C.Transgenic mouse models in cancer research. Frontiers in Oncology 2018; 8: 268.

homozygosity of 16
the mutation
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Constitutive Knockout mouse

A Wild type mouse

7 Gene of Interest

Gene of Interest

No expression

B Tissue-specific Knockout mouse

Targeted tissue (tendons) Rest of the body

Gene of Interest

Gene of Interest

No expression

C Inducible Knockout mouse

With Inducer
g4 Gene of Interest

Delgado Caceres, Manuel & Pfeifer, Christian & Docheva, Denitsa. (2018). Understanding Tendons:
Lessons from Transgenic Mouse Models. Stem Cells and Development. 27. 10.1089/scd.2018.0121.
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N EG ATIVE ¢ Kelainan atau penyakit yang tidak terjadi pada spesies tertentu, namun | &
terjadi pada manusia N DS

AN I MAL MODE L * Kelainan atau penyakit yang tidak ditemukan pada model hewan coba | i

(nonreaktif)

ORPHAN AN I MAL e Kelainan atau penyakit yang ditemukan pada model hewan coba yang

tidak ditemukan pada manusia, yang kemudian dipelajari lebih lanjut

MODEL pada manusia

SU RROG ATE e Agen infeksius substitusi digunakan sebagai model penyakit yang
ANIMAL MODEL terjadi pada manusia
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Animal models of diabetes

Type 1 Diabetes — Type 2 Diabetes
Insulin Beta cell
Immune depletion Chemical depletion H »
of Beta-Cells of Beta-Cells High fat feeding GK rats ?
High dose
NOD mouse BB rat stre:tozotocin Alloxan Lepebeb mice Pancreatectomy?
STZ
e Lepré® mice Neonatal STZ
‘ ‘ Zucker fatty diabetic rats
Hyperglycaemia ¥
* Impaired glucose tolerance
Genetic ‘
AKITA mouse Hyperglycaemia?

https:/ /www.sciencedirect.com/science/article/ abs/pii/S0006295215005675 19
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APAP m=p NAPQI

/

Protein binding

l

JNK

NA fragmentation

l

ell necrosis

APAP s NAPQI

/

Protein binding

l

No mitochondrial damage
No oxidative stress

No cell death

H
PHH

APAP m==p NAPQI

/

Protein binding

l

JNK
DNA fragmentation

l

Cell necrosis

Hepatoma

Cell Lines
(Except HepaRG)

APAP *NAPQI

Cell stress?
Hyperosmolarity ?

l

Caspase activatio



http://www.xiahepublishing.com/ArticleFullText.aspx?sid=2&jid=1&id=10.14218%2FJCTH.2014.00014

EKSTRAPOLASI HASILP

STUDI PREKLINIK >

STUDI KLINIK —>
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.lrjteu:nal .E>.<tefnal — No translation
validity is poor validity is poor —

/ J

- 4 - 4 ~— 0

Internal ' External

= i
validity is + ~ validity is poor ' — No translation
good | ‘ L
Internal . External ‘“ <o
Validlty is + Valldlty is = ransiation
good good
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Study on Sitagliptin effect

Sprague Dawley Rat Model




I—_— L,
Pemilihan model apapun, terutama model hewan, untuk penelitian harus didasarkan
pada pertimbangan berikut:

=

-
kemudahan dan )
kesesuaian sebagai AT kemampuan beradaptasi i )
generalisasi hasil, ) ) . \
analog, terhadap manipulasi
eksperimental,
I'w_ L _ L
- i - 1 ™y
transferabilitas informasi, biaya dan ketersediaan, konsekuensi ekologis, dan
/ \ s LS
l' = "f'_ (_
keseragaman genetik latar belakang
organisme, jika dapat pengetahuan biologi implikasi etis.
{ diterapkan, properti,
< \ J J
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