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phun hdi nédng clia may xéng thu6c da lam tang
hiéu qua diéu tri. Trong qua trinh nghién ciu
ching to6i khdng gap bat ky tac dung phu nao,
diéu nay cling phu hgp vdi nhiéu tac gia [5], [6].

V. KET LUAN

- Mirc dd cai thién anh hudng dau ving c6
vGi chlc nang sinh hoat hang ngay tét va kha
tdng tir 10,87% lén 76,09%. Diém TB muc dod
cai thién anh hudng dau véi chifc ndng sinh hoat
hang ngay ciing thay ddi tir 14,61 + 4,85 xudng
8,43 £ 3,44. Su khac biét co y nghia thong ké
vGi p < 0,05.

- Md(c d6é gidam dau trung binh theo thang
diém VAS la: 3,63 diém (tUr 6,58 diém xudng
2,95 diém).

Trong qua trinh diéu tri khong gap bat ky tac
dung khong mong muén nao.
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KHAO SAT MO HINH GAY BEO PHI TREN CHUQT NHAT
(SWISS ALBINO) BANG CHE P( AN GIAU LIPID
VO'I Ti LE HAM LUQO'NG BEO KHAC NHAU
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Pat vén dé: M6 hinh dong vat béo phi da dudc
str dung tUr 1au trén thé gidi dé md phoéng mét s6 tinh
trang bénh ly lién quan dén chuyén hdéa & ngudi
nhung chua dugc chudn héa tai Viét Nam. Muc dich:
Ngh|en ctu nhdm muc dich xay dung dugc ché do &n
giau lipid véi mot ti 1é ham lugng béo xac dinh co thé
tao ra dugc mo hlnh chuét béo phi dat tiéu chuan hiéu
qua nhat véi gid thanh hdp ly nhat. Phuong phap
Nghlen cliu thuc nghlem in vivo trén chudt nhat nam
tuan tudi dudc cho an theo ché& do &n tiéu chuan (16
d6i ching) va ché dé an g|au lipid véi ti 1€ ham lugng
béo khac nhau (20%, 40% va 60%) (Io thir) trong 08
tuan. Chudt dugdc xem la béo phi khi c6 trong lugng cg
thé cao hon 40% SO vGi 10 do6i chirng. Két qua: Ché
d6 an chira 40% va 60% ham lugng chat béo sé tao
ra mo hinh chudt béo ph| dat tiéu chuan. Két Iuan
Nhom nghlen cu d3 xay dung dugc ché do &n gidu
lipid vd| ti 16 ham lugng béo xac dinh cd thé tao ra
dugc mé hinh chudt béo phi thuc nghiém.

7w khod: mo hinh, mo hinh chudt béo phi, ham
lugng béo.
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SUMMARY
SURVEYING THE OBSERVATION MODEL IN
MICE (SWISS ALBINO) BY HIGH LIPID DIET

WITH VARYING RATIOS OF FAT CONTENT

Background: Animal models of obesity have
been used for a long time in the world to imitate
diseases in humans but has not standardized in Viet
Nam. Objectives: The study aims to found a high-fat
diet with a defined fat content ratio that can create a
achieving obese mouse model. Methods: In vivo
experimental study on five-week-old mice was fed a
regular diet (control batch) and a high-fat diet with
different fat contents (20%, 40% and 60%) (trial
batch) for 08 weeks. The trial mice were considered
obese when their body weight was 40% higher than
the control mice. Results: Diet containing 40% and
60% fat content produced a achieving obese mouse
model. Conclusion: The research team has built a
high-fat diet with a different fat content ratio that can
create an experimental obesity mouse model.

Keywords: obesity model, mouse model, fat
content.

I. DAT VAN DE

Cac mo hinh dong vat béo phi thudng dugc
sir dung d& md phdng mot s6 bénh ly lién quan
dén chuyén hda & ngudi trong cac nghién clu y
khoa [5], [6]. Tuy tiing thiét k€ nghién cltu, cac
tac gia sé chon loai dong vat va phudng phap
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gay dung mé hinh béo phi phu hgp. Trong cac
mo hinh dong vat béo phi thi m6 hinh chudt béo
phi dang dudc ap dung rong rai, de thuc hién va
chi phi thap. Cé nhiéu phugng phap gay béo phi
@ chudt nhu can thiép vao bd gen, dung thudc
hoac can thiép vao ch€ do an... Mot s6 phugng
phap can thiép vao ch& dd &n clia chudt dé xay
dung mo hinh chudt béo phi hién nay nhu: xéy
dung ché d6 an theo phan tram kcal cla thic an
[2], bé sung chdt béo bén canh khiu phan &n
hdng ngay bdng cach bom truc ti€p chat béo
(nhu dau, m& Ign hodc cholesterol...) vao thang
da day chuc}t [3], hoac xay dung ch€ do6 an theo
phan tram khGi lugng cua thic an [1]. DG vai
ché do an theo phan tram kcal cac tac gid phai
xac dinh dugc mic nang lugng chudt nap vao co
thé thdng qua lugng thirc 8n dugc thém vao,
phuong phap nay s€ khd thuc hién trong diéu
kién khong cd cong cu do ludng chinh xac nang
lugng cla thdc an. D6 véi phuong phap bom
truc ti€p chat béo vao da day chubt tuy co thé
do dugc chinh xac lugng chat béo bd sung vao
nhung phudng phap nay cé xam lan vao thuc
quan gay cang thang cho dong vat thi nghiém
hoat dong bom chat béo qua thuc quan moi
ngay khién thuc quan rét dé bi tén thuang thdm
chi gdy thang thuc quan, lugng chat béo I6n
trong da day khién chudt kho tiéu hoéa thic &n
kém theo, chudt c6 kha ndng bi chét do nhiem
trl‘.lng hoac thing thuc quan. Xéy dung ché do
an theo phan trdm khéi lugng cua thic an la
phuong phéap dé thuc hién, ti Ié ham lugng chat
béo trong thirc dn dugc c6 dinh nham han ché
dudc nhitng han ché cla cac phuang phap trén.

Trong pham vi nghién clu nay, ching toi ti€n
hanh khao sat mé hinh gay béo phi trén chudt
nhdt bang ché do an giau lipid véi ti 1& ham
lugng béo khac nhau véi muc dich xay dung
dugc ché d6 an giau lipid véi mot ti 1€ ham lugng
béo xac dinh c thé tao ra dugc mé hinh chuét
béo phi dat tiéu chudn, gidm chi phi trong viéc
xay dung mo hinh chudt béo phi, giam ti Ié chudt
chét trong qua trinh gdy mo6 hinh, dam bao tinh
dong déu cta mo6 hinh dudgc ly tao tién dé cho
nhitng nghién clfu danh gia tac dung dugc ly
trén mé hinh chuot béo phi trong tugng lai.

II. DOl TUQONG VA PHUONG PHAP NGHIEN CU'U

2.1. Pong vat thi nghiém. Chudt nhat
chiing Swiss albino khoe manh, cung cdp bdi
Vién Pasteur thanh phd HO Chi Minh, 5-6 tuan
tudi, trong lugng trung binh 18+2 gam, dudc
nudi bang thuc phdm vién, nudc ubng day du va
dudc 6n dinh 01 tudn trudc khi tién hanh thi
nghiém trong diéu kién clda phong thi nghiém
Dugc ly thuéc Khoa Dugc, Trudng Dai hoc Y
Dugc Can Tho.

2.2. Phuong phap nghién ciru. Thic dn
tiéu chudn la thic &n dung cho déng vat thi
nghiém dugc cung cdp bdi Vién Vac-xin va sinh
phdm y t€ Nha Trang (IVAC). Thiic 8n c6 ham
lugng béo 20%, 40% va 60% dugc diéu ché
bang cach thém chat béo theo ti 1& 20%, 40%,
60% khoi lugng. Thdc an béo cho chudt dung
trong nghién cltu nay do nhom nghién clru diéu
ché tir cac thanh phén cu thé vdi ti I&é phan trém
dugc trinh bay trong bang 1.

Bang 1: Céng thirc thirc an theo ti 1€ phan tram chat béo cho 1 kg thuc an chuét

Loai thirc an Thic an Thirc an 20% | Thirc an 40% | Thirc an 60%
Thanh phén chuan béo béo béo
Thifc an chuan 1 kg 0 0 0
Bot kem béo Thai Lan 0 0,1 kg 0,2 kg 0,3 kg
Cam gao 0 0,8 kg 0,6 kg 0,4 kg
Bag thuc vat Meizan 0 0,1 kg 0,2 kg 0,3 kg
HO tinh bot 10% 0 Vira du Vira da Vira da

Chudt dugc nudi 6n dinh trong mdi trudng
thi nghiém 10 ngay trudc khi ti€n hanh chia 10,
giai doan nay nhom nghién clru khao sat mdc do
tiéu thu thirc 8n héng ngay cta chudt béng cach
cho chudt &n thirc &n tiéu chuén dang vién 10
g/con, va can lai lugng thirc an hang ngay.

Chuot dugc chia lam 04 16 mai 16 15 con: 16
chlrng 8n ché dd &n tiéu chun (16 1), 16 thi &n

ch& d06 an cé 20% chat béo (16 2), 16 thr an ché
d6 an coé 40% chat béo (16 3) va 16 thtr an ché

d6é an cd 60% chat béo (16 4). Chudt & cac 10

dugc nudi trong cung diéu kién mdi trudng, clung
ch€& do dinh duBng, dugc cho an va uéng nudc
day du trong subt qua trinh thir nghiém.

Thai gian th& nghiém: 08 tuan. Trong lugng
o thé chudt dudc theo ddi hdng tuadn bang can
dién tor cd sai s6 d=0,01g. Chudt dugc xem la
béo phi khi c6 trong lugng cd thé cao han 40%
s0 vdi 16 ching 8n ché do tiéu chuan [1].

Sau 08 tuan, gdy mé chudt bang Zoletil 50®
tiém tinh mach dudi. C8 dinh chudt trén ban md,
bdc 10 tim, I8y mau that trai bang kim tiém 3 mL,
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badm mau that cham vao eppendoft, sau dé quay
ly tdm 5000 vong/phut trong 10 phut 1dy huyét
thanh xét nghiém cac chi so lipid mau nhu:
cholesterol toan phan, LDL-cholesterol, HDL-
cholesterol, triglycerid tai Khoa xét nghiém Bénh
vién TruGng Dai hoc Y Dugc Can Tha.

2.3. Phuong phap xtr ly so liéu: Két qua
trinh bay dang trung binh cdng + sai s& chuan.
Dung phép kiém phan tich phudng sai 1 yéu t6,

héu kiém Tukey v6i phdn mém SPSS 20. Su khac
biét c6 y nghia thong ké khi gia tri p<0,05.

INl. KET QUA NGHIEN cUU

3.1. Két qua diéu ché thic an cho dong
vat thi nghiém vagi ti Ié ham lurgng béo khac
nhau

- Nhdm nghién clru da diéu ché thanh cong
thirc an dang vién véi ti 1é ham lugng béo 20%,
40% va 60% khdi lugng nhu anh 1 dudi day.

a) Thirc &n tiéu chuan
c) Thirc an 40% béo

Anh 1: Thic dn cho chudt vdi cac ti 16 ham luong béo khdc nhau

b) Thirc an 20% béo
d) Thirc an 60% béo

- K&t qua chi phi diéu ché thic 8n cho ddng vét thi nghiém vdi gia thanh cu thé trong bang 2.
Bang 2: Chi phi san xudt 1 kg thirc an voi ti 1é ham luong béo khac nhau

——_Toamhptln [ Thicdn T B9tkem” "agunucae | o unn | THD
Loai thirc an gao Lan : (VND)
Thirc &n chuén 40,10'38 X 0 0 Virada | 40,000
Thifc &n 20% béo 48'(?0'59\,’; g 5(‘)),'010'59\,’; g 43'&0'69\,’; 4 | viado | 41,500
Thifc &n 40% béo 48'30'59\,’; g 5(‘)),'020'69\,’; g 45?,'020'69\/’; 4 | vimau | 43,000
Thifc &n 60% béo 48'6‘0'69\,’; g 58'030'69\,’; g 43'030'69\/’; 4 | vimaa | 44,500

- Két qua khao sat mirc d6 tiéu thu thirc an hang ngay cua cac chudt la 6,5+0,5 gam.

3.2. Két qua vé trong lurgng chudt sau 08 tuan. K&t qua quan sat thé trang chung: chudt thi
nghiém & cac 16 phan I6n hoat dong binh thudng, nhanh nhen, dn udng tét, 16ng mugt, mat trong,
phan khd, khdng cd cac biéu hién bat thudng trir 16 4 ¢ thé hién ti 1& tir vong 20%. K&t qua trong
lugng trung binh chudt sau 08 tudn dugc thé hién trong bang 3 dudi day.

Bang 3: Tron

luong trung binh cua chuét (gam) trong cac 16 thu’ nghiém sau 08 tuin

L6 chuét L61 L6 2 L6 3 L6 4 Gia tri
Thoi diém (L6 chirng) | (An 20% béo) | (An 40% béo) | (An 60% béo) p

Tuan 0 22,58+0,30 22,36+0,26 22,26+0,23 22,25+0,30 | 0,8180
Sau 01 tuan 26,58+0,25 25,97+0,37 26,00+0,29 26,69+0,22 | 0,1670
Sau 02 tuan 30,34+0,37 30,17+0,38 30,21+0,29 31,26+0,32 | 0,0810
Sau 03 tuan 33,75+0,56 33,82+0,39 35,12+0,27 36,04£0,26 | <0,001
Sau 04 tuan 36,58+0,59 37,64+0,40 42,00+0,77 41,37+0,30 | <0,001
Sau 05 tuan 37,56+0,58 41,01%0,31 46,11%0,73 46,23+0,30 | <0,001
Sau 06 tuan 38,63%0,57 42,53+0,31 50,55+0,71 50,93%0,39 [ <0,001
Sau 07 tuan 40,00+0,57 43,61%0,27 54,66+0,71 55,55£0,43 | <0,001
Sau 08 tuan 41,45+0,61 44,92+0,27 58,80+0,63 60,37£0,46 | <0,001

Nhdn xét: - Trong lugng trung binh cua
chudt & cac 16 thdi diém trudc thr nghiém la
2242 g va khong co su khac biét cd y nghia

336

thong ké gilta cac 16 (p=0,8180). Trong lugng
trung binh clia chudt & cac 16 bat dau co sy khac
biét tir tuan tha 3 tré di (p<0,001).
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- Trong lugng trung binh cta chudt & 16 2 (16
an ché dé 20% chat béo) cao han khoang 8% so
vdi trong lugng trung binh clia chudt & 16 1 (16 chig).

- Trong lugng trung binh clia chudt & 16 3 (16 an
ché do 40% chat béo) cao hon khoang 42% so Vi
trong lugng trung binh ctia chudt & 16 1 (16 ching).

- Trong lugng trung binh clia chudt & 16 4 (16 an
ché d6 60% chat béo) cao han khoang 46% so Vi
trong lugng trung binh clia chudt ¢ 16 1 (16 chimg).

Khong c6 su khac biét trong lugng trung
binh cta chudt gilra 16 3 va 16 4 (p=0,143).

3.3. Két qua thay déi hinh thai chuét
sau 08 tuan. Di kém vdi su thay ddi vé trong
lugng 1a su thay déi rd rét vé hinh thai chudt
gilta cac 16. K&t qua su thay déi hinh thai chudt
sau 08 tuan thé hién qua anh 2 dudi day.
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Anh 2: Hinh théi chudt giira céc 16 tha nghlem sau 08 tuin
c) L6 an 40% béo

a) Lo chirng b) L6 an 20% béo

Nhdn xét: Chuot & 16 3 (an ché do 40%

béo) va 16 4 (an ché do 60% béo) co hinh thai to

I6n han nhiéu [an so v&i chudt & 16 1 (16 ching)

va 16 2 (&n ché& d6 20% béo), co thé chudt 616 3
va 10 4 c6 su tich m@ nhiéu han so véi 16 1 va 16 2.

- Két qua lugng ma bung ctia chudt ¢ 16 3 va

16 4 cling nhiéu han thay rd so véi lugng md
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Anh 3: Luong mé bung chudt giira cac 16
tha nghiém sau 08 tuan
a)Lochirng b)L6an 20% béo c)Lo
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d) L6 an 60% béo

bung clia chudt G 16 1 va 16 2. Két qua lugng md
bung cta chudt & cac 16 thir nghiém sau 08 tuan
thé hién trong anh 3 dudi day.

3.4. Két qua sinh héa mau sau 08 tuan.
K&t qua chi s6 chuyén hda lipid mau chudt & cac
16 sau 08 tudn can thiép dudc thé hién trong
bang 4 dugi day.

Bang 4: Két qua sinh hoa mau chudt d cac 16 sau 08 tudn (mmol/L)

L6 chuot | L6 1(Lo L6 2(An L6 3(An L6 4(An Gia tri
Chi s6 lipid ma chirng) 20% béo) 40% béo) 60% béo) p
Cholesterol toan phan | 1,48+0,09 1,50+0,07 2,96+0,08 3,14+0,10 <0,001
Triglycerid 0,42+0,04 0,44+0,02 1,60+0,10 1,72+0,06 <0,001
HDL-cholesterol 0,86+0,09 0,80+0,10 0,86%0,05 0,86+0,05 0,931
LDL-cholesterol 0,50+0,04 i 0,54+0,09 1,74+0,05 1,80+0,07 <0,001
Nhan xét: - Két qua cac chi s6 chuyén hda IV. BAN LUAN

lipid mau cta chudt bao gém cholesterol toan
phan, triglycerid va LDL-cholesterol & cac 16 cho
thdy c6 su khac biét c6 y nghia théng ké
(p<0,001). Gia tri clia cac chi sé nay ¢ 16 3 va 16
4 tang cao cd y nghia so vai 16 1 va 16 2.

- Két qua chi s6 HDL-cholesterol gilta cac 16
khong khac biét c6 y nghia (p=0,931).

- K&t qua cac chi s8 chuyén hda lipid mau
cla chudt & 16 3 va 16 4 khong khac biét cé y
nghia thong ké (p=0,472).

Két qua diéu ché thdc an cho dong vat thi
nghiém véi cac ti Ié ham lugng béo khac nhau:
Chung t6i da tao ra dugc cac loai thic an dung cho
chudt nhdt vai ti 1€ ham lugng béo 20%, 40% va
60% dé ap dung vao xay dung md hinh chudt béo
phi vGi chi ph| hop li. Thic &n dugc tao ra dudi
dang banh, c6 thé dé dang thao tac cho chudt an
moi ngay theo tap quan an udng tu do cla chudt
ma khdng can xam 1an cd thé chudt. Nhém nghién
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clu dung chinh thirc an véi cac ti 1€ ham lugng béo
khac nhau ndi trén dé xay dung mé hinh chudt béo
phi, két qua da tao ra dugc mé hinh chudt béo phi
dat tiéu chuén vé trong lugng trung binh va cé su
khac biét cé y nghia vé chi s& chuyén hda lipid clia
chudt gilra cac 16.

Chi phi thirc an cho dong vat thi nghiém:
Sau 08 tun can thiép, tdng lugng thrc &n mai 16
khoang 5,5kg, lugng thirc an da tiéu thu giira
cac 16 khong cé su khac biét cd y nghia, nhém
nghién cltu cé thé udc tinh dugc chi phi dung
cho thirc &n dé€ tao dugc md hinh chudt mot
cach cu thé theo thdi gian. Mdc chi phi nay phu
hgp vdi viéc gdy mo hinh chudt béo phi s6 lugng
I6n d€& phuc vu nhitng nghién cltu tiép theo.

Thé trang chung cla chudt trong 08 tuan
xay dung mo hinh: Trong thdi gian thuc hién thd
nghiém, chudt & tat ca cac 16 phan I6n khée
manh, an uéng tét, 16ng mugt, phan khd, nudc
tiu binh thudng, chudt tdng can déu qua cac
tuan. Tuy nhién nhém nghién cltu c6 ghi nhan ti
I€ chudt chét & 16 4 (an ché d6 60% béo) la
20%. Diéu nay ching td, mo hinh gay béo phi
bang ché d6 an giau lipid cho an tu do phu hgp
vGi tdp quan sinh sdng cla chudt, tuy nhién khi
cho chu0t an ché dé cé ham lugng chat béo qua
cao (60% chat béo) sé lam anh hudng xau dén
kha ndng tiéu hoa va stic khde clia chudt tham
chi gay tr vong.

Trong lugng trung binh co thé chudt trong
08 tuan xay dung mé hinh: Trong thdi gian thdr
nghiém chudt & cac 10 tang can déu qua cac
tuan. Sau 08 tuan, trong lugng trung binh cla
chudt & 16 an 20% chat béo cao han khoang 8%
trong lugng trung binh cta chudt & 16 chirng, két
qua nay khong dat tiéu chuén trong lugng trung
binh clia chudt béo phi; trong khi dé trong lugng
trung binh cta chudt & 16 an 40% chat béo va 10
an 60% chat béo cao haon 16 chiing lan lugt la
42% va 46%, két qua nay dat tiéu chudn chudt
béo phi [1]; mat khac, trong lugng trung binh
cta chubt G 16 16 &n 40% chat béo va 16 16 &n
60% chat béo sau 08 tuan khong khac biét c6 y
nghia thdng ké (p=0,143). Diéu nay ching td
ch& do an 40% chat béo va 60% chat béo sé tao
ra chudt béo phi dat tiéu chuin nhu nhau va ché
dd an 20% chat béo sé& khdng dat tiéu chuadn
trong lugng chudt béo phi.

Céc thdng s6 chuyén hda lipid mau sau 08
tuan xay dung mo hinh: Sau 08 tuan, cac théng
s& chuyén hoa lipid mau bao gém cholesterol
toan phan, triglycerid, LDL-cholesterol & 16 an
ch& d6 40% chat béo va 16 an ché d6 60% chat
béo cao han cd y nghia so vdi 16 chirng va 16 an
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20% chat béo (p<0,001). K&t qua chi s6 HDL-
cholesterol gilfa cac 16 khong khac biét co y
nghia (p=0,931). K&t qua cac chi s6 chuyén hoa
lipid mau clia chudt 6 16 3 (an ché do 40% chat
béo) va 16 4 (an 60% chat béo) khong khac biét
cd y nghia (p=0,472). Diéu nay ching té chudt
an ché do 40% chat béo va 60% chat béo da bj
tang cholesterol toan phan, tang triglycerid, tang
LDL-cholesterol va khong cé su khac biét vé
HDL-cholesterol gilra cac 16 thir nghiém. Su’ khac
biét trong két qua sinh hda mau nay cd thé giai
thich 1a do md hinh gay béo phi bang ché dd an
la tdc ddng ngoai sinh 1&n chudt nén su thay doi
vé cac thong s6 sinh héa mau la khéng chac
chan vi thé trong cac md hinh dugc ly lubn ludn
can c6 nhdm chiing dé so sanh.

V. KET LUAN

Gay béo phi trén chudt nhat trdng bang ché
d6 an chlra 40% ham lugng chat béo sé€ tao ra
md hinh chudt béo phi dat tiéu chudn vé trong
lugng trung binh ctia chudt béo phi theo cac nha
nghién cu mo hinh khac trén thé gidi, mé hinh
nay khong co ti 1€ chudt chét, két qua Iap lai mo
hinh hai [an déu cho thay su dong déu clia mo
hinh dugc ly.

M6 hinh nay cé gia thanh thap va an toan
cho ddng véat thi nghiém phlu hgp dé€ st dung
lam md hinh déng vat béo phi phd bién trong cac
thi nghiém nghién clru tac dung dugc ly cua
thubc trén dong vat béo phi thuc nghiém.
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