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Mue tieéu mon hoe

Muc tiéu M3 ta (mirc tong quat )

Hiéu duoc tam quan trong cia mo hinh dong vat bénh 1y trong
nghién ctru va ing dung

B1et duoc nguyén tac xay dung mot s md hinh dong vat bénh

Biét du’oc quy trinh tong quat dé tao mot mo hinh bénh 1y va
mot s6 mo hinh bénh 1y tiéu biéu

Hiéu duoc tam quan trong cta khia canh dao 1y trong nghién
ctru trén dong vat

Thuc hanh tu duy phan bién



KE HOACH : 1. Giira ki (55%)
2. Thi cudi ki (45%)
4. Diém khuyén khich
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BAI TAP TAI LOP

(autric so d6 (dutric so d6 (au tric so d6 (3utric so dd

ré rang, dep,
chinh xac va c6
giai thich day
du trén so do
Gidi thich chinh
xac va day do
cac mdi quan

hé trén so do

rd rang, chinh  chinh xac chua chinh xac
Xac,c6gidi  nhungthifu  hodc chua
thich nhung  phan gidi thich hoan thién
chua day da

Gidi thich chinh Khéng co gidi  Giai thich khong

xac nhung thich chinh xac, hoac
chua day du khong co giai
thich.



BAI TAP VE NHA

Giai thich r6 rang cac
van dé trong bai tip va
tém tit dwoc cac thong
tin da cung cap trong
bai tap

Ban luin va phan tich
cac thong tin trong bai
tap

*T6 chirc cac y logic,
cac y kién ban ludn
chinh dwgc trinh bay
ré rang va dé theo doi

*Phén tich cic van dé
va ¢6 cac din chimg
thuyét phuc

40%

Hiéu biét ro va

ong veé van dé
trong bai tap

Tom tat thong
tin hi€u qua

Co phan tich

va ban luan cac
thong tin trong

bai tap rat ro
rang va thuyét

phuc

Hiéu biét rd
va day da vé
van dé trong
bai tap

Tom tit
thong tin day
da

Co phan tich
va ban luan
cac thong tin
trong

bai tap rd
rang,

st dung dan
chung hiéu
qua

C6 hiéu biét
vé van dé
trong bai tap
Tom tat
thong tin day
da

Cé phan tich

va ban luan
cac thong tin
trong bai tap
nhung chua
r0 rang, coO
st dung dan

ching

Khong dat

)

ft hicu biét vé cac van
dé trong bai tap, tinh
hinh hién tai c6 lién
quan dén cac van dé
cua bai tap néu ra
Tém tit thiéu hodc
kém thong tin

Phan tich va ban luan
cac thong tin trong
bai tap khong t6t
(hoac khong

c6 phan tich va ban
luan)



kién ban luan va phan

tich

Hinh thirc trinh bay

bai viét

* TO chirc bai viét logic, cac
diém ban luin dwogc trinh
bay ré rang va dé theo di.

e Cac quan diém va ban
luin dwoc giai thich bing
viéc st dung cac khai niém
hodc din chirng khoa hoc.

* Van phong trong sang,
dung ngir phap va chinh ta

20%

Két luan, giai phap Két luan va kién

va/ hodc ké hoach

hanh dong hiéu qua

dugc néu 10 rang

Dit liéu hoac dan
chtng cu thé da
dugc str dung khi
can thiét dé hd trg
vi€c phan tich va
két luan.

To chirc bai viét

logic, cac di€ém ban

ludn va y chinh
duogc trinh bay 1o
rang va dé theo

doi, co giai thich rd

rang va dan chung

day du thuyét phuc

Bai viét tot, khong
¢6 16i chinh ta va
ngtr phap

nghi phu hop va

thuyét phuc véi cac

¥ kién ban luan va
phan tich

To chirc bai viét

logic, cac di€ém ban

ludn va y chinh
dugc trinh bay rd

rang va dé theo doi,
c6 gidi thich ro rang

va dan ching dﬁy
du.

Bai viét khong co
16i chinh ta va ngit
phap

Két lugn va kién
nghi phu hop véi
cac ¥ kién ban

luan va phan tich

T chirc bai viét
logic, cac diém
ban ludn vay
chinh dugc trinh
bay 0 rang va dé
theo doi, c6 mot
sO ¥ giai thich va
1 s6 dan ching
Bai viét c6 mét sd
16i chinh ta va ngir
phap

Khéng c6 két luan
va kién nghi phu

hop.

T chue bai viét
khong logic, cac
diém ban luan
dugc trinh bay
nhung khong cé
giai thich hodc co
giai thich nhung
khong c6 dan
chung

Bai viét mac
nhiéu 1i chinh ta

va nglt phap
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MO HINH PONG VAT TRONG NGHIEN
CUU Y SINH

La nganh hoc mang
lai:

Gia tri khoa hoc va
gia tri ng dung cao
va la chia khoa vang
trong nghién ctru
diéu tri y sinh hoc

Gia tri kinh té:
mang loi nhuan
siéu khong 16




Lich st st dung dong vat trong nghién
ctru
* Tki th& 2 Trwdc COng Nguyén, Galen (triét gia nguwoi Hylap) d3
nghién ctru trén Ign, khi khong duéi.

Theo Galen: tat ca cac thong tin rut ra tlr nghién ciru BV cd thé ap
dung truec ti€p trén nguoi

* Tki 16: Sai lam cta Galen mdi dwoc nhan thay

GALENVS ™

T

D .;»‘E;r . SN ‘\:_, ‘ R
LEXANDRO HABITA X0




Lich st (tt)

* % dau Tki 19, nghién clru Dv chiém 1/3 cac nghién
clru y sinh

* Tir 1901, 2/3 va 7 trong 10 gidi Nobel Y sinh gan day
nhat |a duwa trén nghién & ddong vat

* Ngay nay, ngWTwé

Tham do co ché Liéu phap diéu Khao sat tac
dung thudc méi

bénh va chan doan tri mai



Lich st (tt)

« 1865, Claude Bernard xuét ban cuén “An Introduction to
the Study of Experimental Medicine” dwoc xem la an ban
dau tién vé induced animal model (dong vdt mo hinh do

cam ung)

« Louis Pasteur va Robert Koch (thuyét bénh sinh ) diém
méi 1a st dung moé hinh dong vat bénh nhiém va sang loc,

danh gia cac thudc khang khuan méi






General strategy for gene targeting in mice

Step 1 Gene targeting in ES cells I

— Inserted DNA —

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

ES cells -

—

o =
—— -
A ' Rare cell carrying
w targeted gene

N

4. Proliferation

of targeted ES cell
Selection for presence of
neo’ and absence of
HSV-tk enniches targeted
ES cells.

- gz_. Transfection

Positive-nagative
salaection

S
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Pure population of ES cells _ ¥ s  neol -~ -
carrying targeted gene o

Vector o’ HSV-tk

—_— _—
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-
negatve selection

\/

3. ES cell transfection

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

Vector s Zn it HSV-tk

Target gene

Homologous
recombination

Targeted gene

!

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

S. Injection of ES cells into blastocysts

The targeted ES cealis -where they mix and form a mosaic
are injected writh the cells of the inner cell mass

into a surrogate mother where they
into blastocysis._. from which the embryo develops.

develop into mosaic embryos.
Mosaic inner
cell mass

Birth and breeding

of mosaic mice

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

Born mosaic mice

Normal mouse P
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Gene targeted mice — called "knockout
mice” when the targeted gene is inactivated

Normal mce

The injected blastocysis are mplanted
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 Bénh bai liét

— Landsteiner va Popper d3 nhiém duwoc bénh nay vao khi
— Salk va Sabin phat trién vaccine théng qua nghién ctru
trén ga va khi.

* Bé&nh tiéu dudng (Diabetes)

— Banting va Best chi ra tdm quan trong cua insulin trén chd.



Tai sao khong thé thay thé mo hinh
déng vat trong nghién ciru y sinh?

Trén nguyén tac cd thé thay thé bang
— M6 hinh dién toan

— M6 hinh dong té bao

— Hay cac mo hinh phi dong vat khac

VD: Mé hinh dién todn dung dé sang loc mirc d6 gay déc
cla cac chat...

Tuy nhién Mé hinh déng vat van gitr 1 gia tri nhat dinh va
khé ma thay thé bang 1 mé hinh phi déng vat nao duoc.

Vd: Bénh mu, bénh cao huyét ap....




In vitro (cell culture,
Clinical trials biochemistry)

AN

Animal models
TRENDS in Molecutar Medicine




Dong vat nao duoc st dung trong nghién ctru
y sinh

e Chuot

* Cho

* Meo

* Tho

* Pong vat chan nuoi
e Ca, éch, chim

* Linh trwdng

* Nhiéu déng vat khac




Chuét nhét 20 cip NST, |
chuoét cong 21 cap

90% gidng ngwoi

30.000 gen

Mang DNA s6 3 va 16
giong ngwoi

It hoon gen ngw&i
14%

38% hé gen chudt lap

lai xen ké

Ty Ié gen twong dong )
v&i nguwei la 80%

80% nhom gen lién két
trung kh&p voi ngwoi

J

~ - N — )
Gen mé réng thwong lién
quan déen : mien dich,

sinh san, khiru giac

. . K . - A )
Cé sw bién déi di truyén
I&n gitka domesticus va
musculus

Giong alen nguoi
den 67%




Tai sao st dung déng vat trong nghién cru

» Kham pha khoa hoc (To advance scientific understanding)
» Nghién ctru bénh (As models to study disease)

> Phat trién liéu phap diéu tri mdi (To develop and test
potential forms of treatment)

» Bao vé mdi truwong, bao ton (To protect the safety of

people, animals and the environment)



II. MO HINH DONG VAT TRONG NGHIEN CU'U Y SINH HOC
Khai niém
Phan loai

Nguyén tac xay dung mo hinh dong vt

Gia tri kinh té va gia tri khoa hoc



1. Khai niém

“Mo6t dong vat co dac tinh sinh hoc binh thwong dwoc
nghién clru hoac déng vat bénh li tw phat hoac do cam
ng co thé dwoc khdo sat va nhirtng dong vat co cac
hién twong twong tw cac hién twong trén nguwoi hoac cac

loai dong vat khac”

(The U.S. National Research Committee on Animal

Models for Research on Aging)



1. Khai niém

“M6t sinh vat sdng co thé st dung dé nghién clru cac dac diém sinh
hoc hoac cach hoat dong, hoac nghién clru cac qua trinh tién trién
bénh (b&nh nay co thé la tw phat hodc do mét tdc nhan nao do gay ra)
va khao sat cac hién twong ma cé 1 hoac vai khia canh twong tw cac

hién twong trén con ngwoi hoac nhirng loai dong vat khac.”

(Dinh nghia cta Held dua trén dinh nghia cia Wessler)




1. Khai niém

Tom lai, m6 hinh dong vat la :

Pong vat co : dac tinh sinh hoc binh thwong hoac
mang cac bénh li ma cac dac tinh sinh hoc hoac tinh
trang bénh li nay coé 1 hodc nhiéu diém twong dong
vOi con nguwoi hay 1 loal dong vat nao do.

Cac dong vat co cac dac diém nhw trén dung trong

nghién ciru dwoc goi la déng vat mo hinh.




Animal Models

MG hinh ddng vat bénh
li nguoi (Models' of
human diseases)

— Vi du:

« Bénh tiéu dudng

« HIV

* Alzheimer's

* Bénh ty mién

« Mot sb dong vat :
— Chuot, chudt rat, linh
truong, heo, tho, etc




2. Phan loai M hinh

A A
dong vat
Trong NC sinh hoc T“?ng rlg |e!1
va chirc ning l ctru bénh li l
R Mo hinh
Mé hinh o tur phat cam ng
tham do M° h'f'h
giai thich

" Mo hinh
Mé bler; :‘im
M hinh hinh g
tién am tinh
doan

Orphan
model




2. Phan loai (tt)

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

2. MO0 hinh ty phat, ngdu nhién (vé di truyén)
(Spontaneous models)
Sw mo hinh hoéa cac khiém khuyét di truyén twong tw
nhuw trén con ngwoi. VD: chudt Nude

3. Dong vat bién doi gen (Genetically modeified model)

4. M6 hinh PV dm tinh (negative animal models)

5. Orphan animal model : vd: BSE,...



Chudt mang khéi u di ghép



Chiét tach gen
0%
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POOL K 10 trong 1 Cung ot tne mang thl hé

Chuét con

Chuét chuyén gen



3. Nguyén tac xay dwng md hinh dong vat

Con nguoi bong vat mo

allaly

\ 4

Su khiém khuyét chirc | Suw khi€m khuyét chirc

a

ndng hodc dot bién vé gen | ndng hodc dot bién vé gen
v 'L
Kiéu hinh bénh - —{ M hinh bénh [i

S

The Zebrafish Information Network




Bai tap tai I&p — So do

e Cau hoi: V& so do cac budc xay dung mo hinh chuot
Bénh 1i dai1 thao duong type 1

* Hinh thuc: thao ludn nhom 3-4 ngudi, moi nhoém vé
1 so do trén gidy va ndp lai sau 7 phut

e 3 nhom ndp sém nhat v& so do 1én bang > ¢4 16p

thao luan



TN

Bénh ly BTD

Chuét BTD

type | type |

v
Thiéu hut té bao tiét ) g
insulin '
v v
Giam insulin < > ?

Cac biéu hién
Duwong huyét cao !

Ham lugng insulin giam
SO lwgng té€ bao beta giam,

a
\ 4

M6 hinh bénh li

apoptosis/necrosis
Cac bién chirng do dai thdo duwong




/

Chugt khde \
manh \ R
Cac tac nhan gay hu hai té Hoa chét (streptozotocin)
bao beta
l Panh gia mé hinh Kiém tra Glucose huyét
N M hoc tuy bat thuong
Kiém tra insulin Hoai tlr té bao beta

Nhuém mo hoc H&E

Tang cao néng do6 glucose

Giam manh néng do Insulin

Dot bién gen

Chuét DTD
type |

Phau thuat

o K



Dong thuan va dong lai
Inbred vs Outbred

Dong thuan (Inbred)
« Cung nguodn goc

* Pong hop gen (giong)

e Kiéu hinh giéng nhau

* C thé sir dung nhu QC

* Di truyén 6n dinh

Twong ty dong bat tlr cla cac ca

thé c6 kiéu gen xac dinh

Dong lai (Outbred)

* Moi cd thé Ia khac nhau

* Khéng str dung lam gidng (kiéu gen di hop)
* Kiéu hinh thay déi

* Khéng thé sir dung lam QC

* Di truyén khéng 6n dinh

Kiéu gen di hop gidéng nhu
quan thé nguoi




'Body weight |
10.0

15.0
20.0
250
30,0
350

Wild-derived strains

(Mus musculus musculus,
Mus musculus castaneus,

Mus spretus)

CAST/E

CZECHIVEI

(©) O Ms/Ms

MSMW/) M(?F JEi

Classical inbred strains
(Mus musculus

12951/
domesticus) .Sﬂmi
LP/]
BIBR Tehf ®
PERAVEL CE Nzg/gm
2] NZWA) - corpiks)
SPRET/Ei @
WSB/Ei KK/HY
C57BL/6)
CS7L/)
@
@ Cs78R/cd)
BUB/Ba)
BALB/cBy) ® Ocu
@ ) @ @V
SEN. ps @ N
Gn) ) ‘ ® @ @"oony
NON/
N cany @ ® 0
iy | @RIS) MA
He] | Vin) My}
[®)
DRAMI




4. Gia tri kinh té va gia tri khoa hoc

> Hién nay mdi nim trong nghién ctru khoa hoc da sir dung t6i trén 25 triéu

con chudt dac biét.

» Phong thuc nghiém Jackson bang Maine, My 1a mot co s& c6 uy tin cung

cap chuot cho nghién ctru khoa hoc, moi nam xuat trén 2 triéu con chudt.

» Phong thuc nghiém Charike & Winminton, bang Massachusetts chuyén
cung cép hang tri¢u dong vat dac biét, trong dé chu yéu la chudt cho cac co

quan nghién ctru khoa hoc va cac cong ty ché bién thuéc, moéi nam thu

Y
nhap do ti€u thu nhitng dong vat nay téi gﬁn 1 ti USD.
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TINH HINH SU DUNG PONG VAT TRONG

NGHIEN CUU Y SINH TREN THE GiOl
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SO LUONG DONG VAT SU
DUNG

v Khoang 20 triéu déng vat
dwoc stir dung cho Nghién ctru
va bi giét

v 61% dbéng vat thi nghiém
khong trai qua dau.

v 31% trai qua dau ma co
gay mé.

v 8% dbéng vat thi nghiém
lién quan th&r nghiém ngudng
chiu dwng, dau khdong duwegc

gay mé.

= own oo

Procedures in Ndlions
D L ]

o @ —

W Experiments OProcedures

1970
1972
1974
1976
1978
1980
1982

1988
1990
1992
1994
1996
1998
2000




5. (tt)

= Mot con chubt dwoc tao ra voi bénh vieém khép gia xap xi 200 USD/con;

= M6t con chudt mu bam sinh, 250 USD.

= Va néu mudn cé mét con chudt dwoc chuyén hay tao dot bién hay tach
gen theo y mudn, ban c6 thé phai chi trd dén gia 100 nghin USD/con.

= Nam 2006, Vién Y té& Qubc gia My (NIH) da phai chi trd dén 10 triéu dé la
dé mua 250 chiing chudt da dwoc tach gen, clng v&i cac div liéu chi tiét
vé sinh Iy hoc.

= Hon 200 bénh khac nhau da dwgc ngan chan théng qua cac nghién ctru

trén déng vat




Across

3. Kiéu hinh bénh tudng ty bénh Ii trén ngudi
6. Thudc nhom md hinh trong nghién ctfu
bénh li, |a mot dang GMO

8. Chudt khiém khuyét chic ndng ctia 1 gen
nao dé goi la

9. M6 hinh in vitro nao thudng dudc st dung
thay thé md hinh dong vat

Down

1. Ddng vat mé hinh thudng si dung cho
muc dich nghién clfu nao

2. dac tinh sinh hoc binh thuéng hoac
mang cac bénh li ma cac dac tinh sinh hoc
hodc tinh

trang bénh Ii ndy cé 1 hoc nhiéu diém tvong
dong

véi con ngudi hay 1 loai dong vat nao do.
4. Chudt suy gidm mién dich va khong c6
long

5. Muc dich nghién ctru dwgc cdm tng trén
dong vit khée manh

Down

7. Dong dong vét cd thé sif dung lam QC




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



JACKSON LABORARY $60.000.000/nam

Chudt viem khop

S200/con

Chudt mu bam
sinh

Chubt dét bién
S100/con

Chuot Nude
S200/con
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Trai Chan nudi Sudi Dau thudc Vién
Vacxin Nha Trang, va Phong Chan nuéi
Pong vat Thi nghiém thudc Vién i = =
Pasteur TP.HCM P mmetmeal _Uee e
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CHAN NUOI PONG VAT TAI TRAI SUOI

chudt nhit 40.000-50000
dong/con

chuogt lang thwong
110.000-120.000 dong/con

huyét thanh thé 7.000 -
10.000 lit

chudt nhat 1-2 ngay tudi
150.000-200.000
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Ngay 23/12/2010, Vién
Kiém nghiém thudc TW da
khoi cong xay dung khu
nha lam vi€éc va nuoi dong
vat thi nghiém co so 2 tai
x4 Tam Hié€p, Thanh Tri,
Ha Noi. Pay 1a mét phan
ciia du an dau tw tai vién
v6i tong kinh phi hon 154
ty dong

v Nha NG EERRIT Thi Nohiém 2 tang
Khach Mo : 1000ch |
Dia Diém : Ha i




MO hinh PTN vO trung trong chan nudi chudt thi nghiém






BIOCONTAINMENT AT AAHL

Level 5

HEPA
FILTER
AR
SUPPLY

Level 4

Level 3

Level 1

Plant room
(clean)

Air
distribution
and
treatment

Work floor




The Principles of Humane
Experimental Technique, 1959

Cac nguyén li (nguyén tac): Three R

Russell va Burch da phat thao 3 nguyén li :

- Refinement (su té nhi)

- Reduction (su giam bot)

- Replacement (su thay thé




Mot s6 cac van dé khac

Nghién ctru vé tinh trang cam xuc, tam ly va tap tinh xa hoi (16i
cw X&) cua cac loai vat.

McDonald’s (Purdue University , nghién ctru tap tinh loai heo),
Burger King va KFC

Cong Pong Au Chau da ban hanh luat khong cho lam chudng
hOop ngan cach riéng twng con heo mot, co hiéu lwc tr nam 2012.

O Dic thi chinh ph khuyén khich chd nhan ndng trai nudi heo
nén cho ngudi tiép xuc (human contact) védi moi chd heo 20 gidy
moi ngay va cung cap cho chung cac d6 choi dé ngdn ngira ching
danh nhau.






Chét nhan dao trén ddong vat
Giam 20% khoi lwong co thé
Giam 15% khoi lwong trong 2 ngay
Giam nhiét do >4 C
Thé tich khoi u (trén chu6t) 1.2 x 1.2 cm
Khoi u bi loét
Co trwdng > 10% khoi lwong co thé
Tiéu chdy > 48 hrs

Hanh vi bat thwong



Hai 4n ban vé khuén khé dao li trong str dung ddng
vat phuc vu nghién cuoeu:

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

dé dam bao viéc str dung diing dong vat trong phong thi nghiém.

€®Qui dinh vé s dung déng vat. Néu dong vat & trang thdi tinh tdo thi
khong khac gi con ngwdi, sau do viéc st dung bat ki dong vat nao nhw tha
cwng, nhw 1a nguén thwe phdm va may madc, hay dung trong nghién ctru
tham chi khi khong lam dau ching va tat nhién la ching cling bi chét thi

dao dtrc chi trich nhw la st dung con nguoi.

-USDA Animal & Plant Health Inspection Servic



Animal welfare Act

Public Health Service

IACUCs (Institutional Animal Care & Use
Committees)

AAALAC (Association for the Assessment &

Accreditation of Laboratory Animal Care)



Happy animals make good science!




the end




