MO hinh dong vat bénh li

CBGD: ThS.GV. Trwong Hai Nhung
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Puffin (Chim Hai au
rut co)
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1. Gio1 thiéu vé tim quan trong cia mo hinh dong vat o¢ng
dung trong nghién ciru y sinh, giang day, cong nghiép dwoc
va my pham.

2. Gidi thiéu cdc m6 hinh bénh 1y va cic nguyén tic xay
dung mot s6 mo hinh bénh ly

3. Cung cap cac thong tin, quy trinh tham khao cho xay dung cac mo
hinh bénh ly phuc vu cho cac muc dich nghién ctru va thir nghiém.

4. Nhan manh tim quan trong cua khia canh dao ly trong
nghién ciru trén ddng vat.
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» 1. Seminar (35%)
KE HOACH : 2. Thicubiki (65%)
3. Diém khuyén khich

Tai1 liéu tham khao:

Sach:
P.Micheal Conn, Models for biomedical research, Humana
Press 2008.

Jann Hau and Gerald L. Van Hoosier, Jr, Handbook of
laboratory animal science, CRC Press 2003

Phan Kim Ngoc & Pham Van Phuc, Cong nghé Sinh hoc
ngurol va dong vat, NXB Giao duc

Phan Kim Ngoc & cs, Cong nghé t& bao goc, NXB Giao

duc.

Mot s6 twe khoa: mo hinh dong vat, dong vat bénh ly, animal
model, animal science, animal models of disease, animal
model 1in biomedical research,....
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MO HINH PONG VAT TRONG NGHIEN
CtU Y SINH

La nganh hoc mang
lai:

- (34 tri khoa hoc va
o1a tri rng dung
cao va la chia khoéa -
vang trong nghien == |
ciru d1éu tri y sinh
hoc

- (4 tri kinh té:
mang lo1 nhuin
siéu khong I'6
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Lich st st dung dong vat trong nghién
ctru

* Tki thr 2 Treo'c Cong Nguyén, Galen (tri€t gia
ngwoi Hylap) da nghién ctu trén lon, khi
khong dudi.

Theo Galen: ta't ca cac thong tin rit ra tw nghién
ciru BV c6 th€ ap dung truc ti€p trén nguoi

e Tki 16: Sai TAm cua Galen m&i dwoc nhén
thay
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Lich sur (tt)

e % dau Tki 19, nghién ctru Pv chiém 1/3 cac
nghién ctru y sinh

e Tir 1901, 2/3 va 7 trong 10 giai Nobel Y sinh
gan day nhat 1a duwa trén nghién & dong vat

V4

e Ngay nay, nghién ctru trén dong vat dé

Tham do co ché Liéu phap diéu Khao sat tac
bénh va chan doan tri mai dung thudc mdéi
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Lich st (tt)

» 1865, Claude Bernard xuat ban cudn “An
Introductlon to the Study of Experlmental A
Medicine ” duoc xem la an ban dau tién vé

“induced animal model’ "(dong vat mé hinh
do cam ing)

* Louis Pasteur va Robert Koch (thuyet bénh
sinh ) diém mOi 1a str dung mod hinh dong
vat benh nhiém Va sang loc, danh gia cac
thudc khang khuan moi
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General strategy for gene targeting in mice

‘ Step 1 Gene targeting in ES cells I

1. ES cell culture
Embryonic stem (ES)
cells are cultivated
from mouse pre-
implantation embryos
blastocysts).

N

- cts
ES cells @_@gé ransfection

~
— Y

R el

- - W
\ = ' Rare cell carrying
w targeted gene

\ Positive-nagative
selection

Pure population of ES cells
carrying targeted gene

Target gene

4. Proliferation

of targeted ES cell
Selection for presaence of
neo’ and absence of
HSV-tk enrniches targeted
ES cells.

— Inserted DNA

Vector neo’

HSV-tk

e g e— e e—
Homologous DNA Homologous DNA

2. Construction of targeting vector

The vector contains pieces of DNA that are homolo-

gous to the target gene, as well as inserted DNA which

changes the target gene and allows for positive-
negative selection

3. ES cell transfection

The cellular machinery for homologous recombination
allows the targeting vector enables the targetl vector 1o
find and recombine with the target gene.

Vector Qn eo¥ HSV-tk

Homologous
recombination

Targeted gene

l Step 2 From gene targeted ES cells to gene targeted mice I

S. Injection of ES cells into blastocysts

The targeted ES cells  _where they mix and form a mosaic
writh the cells of the inner cell mass
from which the embryo develops.

are injected
into blastocysis._.

6. Birth and breeding
of mosaic mice

The injected blastocysis are mplanted
into a surrogate mother where they
develop into mosaic embryos.
Mosaic inner
cell mass

Born mosaic mice

The mosaic mice mate with normal mice
to produce both gene targeted and

Lo AT o

nomal offspring.

Normal mouse P

O A A5

Gene tlargeted mice — called "knockout

P O -
Spoam

S 5

mice” when the targe!ed %ene is inactivated
uuDuongThanCong.com

Normal mice
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e Bénh bai liét
— Landsteiner va Popper d3 nhiém dwoc bénh nay vao khi

— Salk va Sabin phat trién vaccine thong qua nghién ctru
trén ga va khi.

e Bénh tiéu duong (Diabetes)
— Banting va Best chi ra tdm quan trong cda insulin trén cho.
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Tai sao khong the thay the mo

hinh dong vat trong nghién ctru y
sinh?

Trén nguyén tac co6 thé thay thé bang

- M0 hinh dién toan

- Mé hinh dong té bao

- Hay cac mo hinh phi dong vat khac

VD: M6 hinh dién toan dung dé sang loc mirc do
gdy doc cla cdc chat...

Tuy nhién M6 hinh dong vat van gitr 1 gla tri nhat

dinh va khdé ma thay thé bang 1 mo hinh phi
dong vat nao duoc.

N

~B&nh mu, bénh cao huyét ap....
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Pong vat nao duoc sir dung trong nghién cltu y
sinh
 Chuot
* Cho
* Meo
* tho
 dong vat chan nuoi
* ¢34, éch, chim
* linh truwong
* nhiéu dong vat khac
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Chuét nhat 20 cap NST,
chudt cong 21 cap

90% gidng nguwdi

30.000 gen

Mang DNA sé 3 va 16 giéng |
nguwoi

it hon gen ngwei 14%

38% hé gen chuét lap lai
xen ké

CuuDuongThanCong.com

-
Ty |& gen twong dong v&i ngudi la
80%
J
N

80% nhom gen lién két trung khép
V@i nguoi

Gen mc’r;c}ng thwong lién quan
dén : mién dich, sinh san, khiru
giac )

C6 sw bién ddi di truyén Ié&n giira
domesticus va musculus

Gidng alen nguei dén 67%

17
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Tai sao st dung dong vat trong nghién ciru

»Khdam pha khoa hoc (To advance scientific
understanding)

» Nghién clru bénh As models to study disease)
> Phat trién liéu phap diéu tri mdi |
To develop and test potential forms of treatment)

» Bdo vé mobi truong, bao ton |
To protect the safety of people, animals and the
environment)
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1. MO HINH PONG VAT TRONG NGHIEN CUU Y
SINH HOC

Khai niém
Phan loai
Nguyén tac xay dung mo hinh dong vat

Gia tri kinh té va gia tri khoa hoc
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“ Mot dong vat c6 dac tinh sinh hoc binh thwong
dwoc nghién ctru hoac dong vat bénh li ty phat hoac
do cdm trng c6 thé dwoe khao sat va nhitng dong vat
c6 cac hién twong twong tw cac hién twong trén
ngwoi hoac cac loai dong vat khac”

(The U.S. National Research Committee on Animal
Models for Research on Aging)
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“Mot sinh vat song co6 thé st dung dé nghién ctru cac
dic diém sinh hoc hoic cach hoat ddng, hoic nghién
ctru cac qua trinh tién trién bénh (bénh nay co thé 1a
tw phat hoac do mot tac nhan nao do6 gay ra) va khao
sat cac hién twrong ma c6 1 hodc vai khia canh twong
tw cac hién twong trén con ngwoi hoac nhitng loai
dong vat khac.”

(Pinh nghia cua Held dwa trén dinh nghia cuaa
Wessler)
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Toéom lai, mo6 hinh dong vat la :

Pong vat c¢o : dac tinh sinh hoc binh thwong hoac
mang cac beénh li ma cac dac tinh sinh hoc hoac tinh
trang bénh li nay c6 1 hoic nhiéu diém twong dong
vO1 con ngwoi hay 1 loai dong vat nao do.

Cac dong vat co cac dic diém nhw trén dung trong
nghién ctru dwoc goi la dong vat mo hinh.
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Animal Models

* Mo hinh dOng vat bénh
li nguoi ("Models' of
human diseases)

— Vi du:
« Bénh tiéu duong
« HIV
e Alzheimer's

 Bénh ty mién
* Mot s6 dong vat :
— Chuot, chuot rat, linh
truong, heo, tho, etc
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2.Phanloai | mahinh

dong vat
.I rong N(,\ Trong 'nghién
sinh hoc va cltu bénh li
A Mo hinh
—l\‘ﬂﬂ cam &ng
hinh .
tﬁl'ilh | Mo hinh
I r \ .4 N
Mb bién doi
hinh -~ BN
am tinh
\—
Orphan
model
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2. Phanloai(tt)}—— T

¢ 1. M6 hinh cam &ng (Induced models)
Muc dich nghién ctru dwoc cam ng trén dong vat khée manh

2. M6 hinh ty phét, ngadu nhién (vé di truyén) (Spontaneous

models)

Sw mo hinh hoa cac khiém khuyét di truyén twong tw nhw trén

con ngwdi. VD: chudt Nude
« 3. Pong vat bién doi gen (Genetically modeified model)
* 4. M6 hinh DV am tinh (negative animal models)

5. Orphan animal model : vd: BSE,...
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Hinh : Chuét mang khéi u di ghép
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Chudt con

Chudt chuyeén gen
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3. Nguyén tac xay dwng mo hinh dong vat

P N

Pong vat mo

Con nguoi hinh
Su khiém khuyét chirc <&———>  Sukhiém khuyét chirc ndng
nang hodc dot bién vé gen hodc dot bién vé gen

l l

Kiéu hinh bénh D M& hinh bénh li

CuuDuongThanCong.com https://fb.col The Zebrafish Information Network
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4. Gia tri kinh té va gia tri khoa
hoc

» Hién nay moi nim trong nghién ctru khoa hoc da st dung
to1 25 trieu con chudt dac biét.

> Phong thurc nghlem Jackson bang Maine, My la mot co so
O uy tin cung cap chuot cho nghién ctru khoa hoc, moi nim
xuat trén 2 triéu con chuot.

»  Phong thuc nghiém Charike ¢ Winminton, bang
Massachusetts chuyén cung cap héng tricu dong vat dac
bi¢t, trong do chu yeu la chudt cho cac co quan nghién ctru
khoa hoc va cac cong ty ché bién thuoc mo1 nam thu nhap

do tiéu thu nhitng dong vat nay t6i gan 1 t1 USD.



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

TINH HINH SU DUNG
PONG VAT TREN THE GiOl

- Reptile/amphibian
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TINH HINH SU DUNG PONG VAT
TREN THE GiOI

HOA KI )
/ 41-100TRIEU

NHAT BAN DONG VAT
: PUQC DUNG
) PE THI
NGHIEM
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5. (tt)

» Mot con chudt dugc tao ra voi bénh viém khép gia xap xi 200
USD/con;

» MOt con chudt mu bam sinh, 250 USD.

» Va néu muén c6 mot con chudt dugc chuyén hay tao dot bién hay
tach gen theo ¥ mudn, ban c6 thé phai chi tra dén gia 100 nghm
USD/con.

» Nam 2006, Vién Y té Qudc gia My (NIH) di phai chi tra dén 10
trigu do la dé mua 250 chung chuot da duoc tach gen, cung voi
cac dir liéu chi tiét vé sinh 1y hoc.

» Hon 200 bénh khac nhau da duogc ngan chan thong qua cac
nghién ctru trén dong vat
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2011

San phélm cac loai / Loc Noi1 bd |Ngoai *
Chudt (bd me)

Balb /¢ $ 13,30 |$ 21,30
C57 BL6 $ 13,30 1$21,30
CBA $ 13,30 |$ 21,30
Q cho con b $41,37 1$59,77
Thoi gian giao phoi $ 47,28 |$ 67,13
Mang thai $ 33,98 '$ 53,64
Méi sinh ra (<6days) $591 |$7,78
Exbreeder $ 15,49 |$ 25,06
Chuét (Hybrid F1)

CBA F1 $ 14,77 |$ 26,19
Q cho con bu $ 62,05 '$ 109,39
Thoi gian giao phoi $ 66,49 |§ 93,82
Mang thai $ 53,18 |$ 75,33
Moi sinh ra (<6days) $6,19 |$9,83

‘Exbreeder

$17,73

$ 29,80

https://fb.com/tailieudientucntt
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CAC TO CHUC LON TAI TRQ DU AN
SU DUNG PONG VAT THI NGHIEM

NIH ( MY)
$12.000.000.000
WELCOME TRUST
$14.000.000.000

NC3Rs  17.000.000
BANG ANH
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JACKSON LABORARY $60.000.000/mam

Chuot viem khop
$200/con

Chudt mu bam sinh
$250/con

Chudt dét bién
$100/con

Chuot Nuy $200/
con
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CHAN NUOI PONG VAT TAI
TRAI SUOI DAU

chuot nhat 20.000-25000
dong/con

Dong vat phai
chuot lang thwong sach, co ly lich
110.000-120.000 dong/con ré6 rang khi

dwa vao thi

huyét thanh thoé 7.000 - nghi¢m
10.000 lit -

chudt nhit 1-2 ngay tuoi

150.000-200.000
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TRIEN VONG PHAT TRIEN

Ngay 23/12/2010, Vién IRy ———
Kiém nghiém thudc TW da | | |

kh¢i cong xay dung khu
nha lam viéc va nuoi dong
vat thi nghiém co so 2 tai xa
Tam Hiép, Thanh Tri, Ha
N§i. Pay 1a mét phan ciia |
du 4n dau tw tai vien véi S aRRA. || |
tong kinh phi hon 154 ty i |
dﬁng

™ )
Kl Ntal viée 9 ting
Va N N RN Th Nohiém 2 tig
hch e 1D
D Diém : i
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== »

MO hinh PTN vO trung trong chan nudi chudt thi nghiém
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BIOCONTAINMENT AT AAHIL

Plant room

Level 5 g

HEPA

FILTER - - j - Air
i AR - e
7 distribution
suppLy B
Level 4

and
treatment

Level 3 2 ?'i'>"_A‘ Work floor

Level 2

Level 1
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Céac nguyén li (nguyén tic): “Three R”
Nam 1992, Russell va Burch da phat thao 3 nguyén 1i :
Refinement (sy t€ nhi)
Reduction (sw giam bot)
Replacement (s thay thé)
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—
MOt sO cac van dé khac

Nghién ctru vé tinh trang cdm xuc, tdm ly va tap tinh xa
héi (16i cw x() clia cac loai vat.
McDonald’ s (Purdue University , nghién ctru tap tinh
loai heo), Burger King va KFC

Cong Bong Au Chau da ban hanh luat khéng cho 1am
chudng hop ngan cach riéng tieng con heo mot, co hiéu lwc
tr nam 2012.

O Ptrc thi chinh phu khuyé'n khich cht nhan nong trai
nudi heo nén cho ngwoq tlep XU1C (human contact) voi
moi chud heo 20 glay moi ngay va cung cap cho chang cac
do choi dé ngan ngira ching danh nhau.

ongThanCong.com https://fb.com/tailieudientucntt
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Hai an ban ve khuon khé dao li trong st dung déng
N LBV, \ v
Ve uc vu nghién ctru:

¢ Qui dinh vé néi dau va sw chiu dwng ctia dong vat. Cac nha khoa hoc thi
quan tam dén van dé dao dirc tir khi Animal Welfare Act ra d&i nam 1966

dé ddm bao viéc st dung dung dong vat trong phong thi nghiém.

€ Qui dinh vé st dung déng vat. Néu dong vat & trang thai tinh tdo thi
khong khac gi con ngwoi, sau dé viéc str dung bat ki dong vat nao nhw thu
cwng, nhw la nguén thwe pham va may mdc, hay dung trong nghién ctu
tham chi khi khéng lam dau ching va tat nhién la ching cting bi chét thi dao

dwrc chi trich nhw la st dung con nguoi.

--USDA Animal & Plant Health Inspection Servic

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Institutional Animal Caxe and Use Committee

JACUC Web Address:

http://research.unc.edu/iacuc/
IJACUC Email Address:
lacuc@med.unc.edu

IJACUC Phone Number:

966-5569

Institutional Official:

Tony Waldrop, 962-1319
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