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PANH GIA KET QUA BUO'C PAU MO HINH GAY THU’A CAN BEO PHI
O’ CHUOT THi NGHIEM SWISS ALBINO BANG CHE PO AN GIAU LIPID
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TOM TAT

Hién nay, tinh trang béo phi da tré nén dang
bao dong véi ty 16 mic ting 1én nhanh chong trén
toan thé gidi. Vi vy, viéc xdy dung cac mé hinh
béo phi trén chudt thi nghiém dang dugc quan
tam nhiéu hon nham nghién ctru vé co ché va cac
giai phap diéu tri béo phi trong tuong lai. Ching
t6i da x4y dung mo hinh thira can, béo phi bang
ché do an giau chat béo trén ching chudt nhat
Swiss albino voi ham lugng lipid 43%. Sau 122
ngay ap dung ché do an giau lipid, chudt ting can
tot, co hinh thai béo phi rd rang va ting m& co
thé. Cac chi sé lipid mau déu ting trir
triglyceride. Cac chi s men gan chua cho thiy
su khac biét v6i nhom dbi chimg. Két qua thu
duoc moé hinh chudt béo phi thanh cong, tuy
nhién van can c6 nhitng bién phap cai thién dé t6i
uu hoa mod hinh.
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SUMMARY
EVALUATING INITIAL RESULTS ON
THE SWISS ALBINO EXPERIMENTAL
MICE INDUCING OVERWEIGHT AND
OBESITY WITH A LIPID-RICH DIET
Currently, obesity has become alarming since
obesity incidence is increasing rapidly
worldwide.  Therefore, developing obesity
models on experimental mice is getting more
attention for research on obesity mechanisms and
potential treatments. We have developed a high
fat diet-induced obesity model with 43% lipid.
After 122 days fed a high fat diet, mice gained
weight  significantly  with  clear  obesity
characteristics and increased body fat. Lipid
profiles showed changes except triglyceride.
Liver enzymes did not show differences between
two groups. Our results have presented that the
model is successful; however, improvement
methods are still needed to optimize the model.
Keywords: obesity, obesity model, Swiss
albino, high fat diet.

I. DAT VAN DE

Hién nay, tinh trang béo phi da tr¢ nén
dang bao dong véi ty 1& méc ting 1én theo
cap s6 nhan. Theo théng ké nim 2019, tinh
trang thira can, béo phi da chiém t6i gan ¥
dan sb thé giéi [1]. Tai Viét Nam, khoang Y
tong dan s6 toan qudc bi thira can va béo phi
[2]. Tinh trang thira can, béo phi con c6 thé
dan dén cac bénh Iy khac nhau nhu bénh tim,
dot quy, cao huyét ap, tiéu duong... Vi vay,
viéc nghién ctru co ché bénh sinh cta béo phi
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1a rit quan trong dé tim ra nhiing cach diéu
tri bénh mdi hi€u quéa va hop ly. Trong cac
nghién clru vé can bénh nay, chudt thi
nghi¢m dac biét dugc st dung nhiéu nhét dé
gdy md hinh béo phi vi chung ting trudng
nhanh, st dung it thirc an, c6 chi phi thip va
c6 hé gen gan gidng voi loai nguoi [3, 4].
Trong d6, ching chudt nhit tring Swiss
albino hi¢n nay la chung chudt dugc su dung
nhiéu nhat trong cac nghién ciru & Viét Nam
do khong can nhap khau chudt gidng va thirc
an cho chung chudt nay [4]. Tuong tu nhu
béo phi & nguodi, chudt thi nghiém co thé
phat trién tinh trang béo phi khi dugc cho an
céc ché d6 an giau calo, dic biét 1a ché do an
giau lipid (HFD). Do vay, chung t6i nghién
ctru md hinh gay béo phi bang ché d6 an giau
lipid trén chudt Swiss albino véi chi phi thap
hon va thuan tién hon cho cac nghién ctru
trong nude. Két qua bude dau ctia mod hinh
chudt béo phi nay s& cung cp thém lua chon
moO hinh phu hop va kha thi cho cac nha khoa
hoc dé nghién ctru vé co ché va cac giai phap
diéu tri béo phi trong tuong lai.

Il. DOI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twong nghién ciru

Chudt duc 05 tuan tudi thudc ching
Swiss albino, cung cap boi Vién Vé sinh dich
t& Trung wong, so lugng 20 con. Chudt dugc
nuoi trong diéu kién nhiét do phong, chu ky
chiéu sang 12 gid/ngay va dugc 6n dinh 01
tuan trudc khi tién hanh thi nghiém.

2.2. Phuwong phap nghién ctru

Chuét dugc nudi theo hai ché do an khac
nhau trong 122 ngay. Lo 1 dn khau phan in
tiéu chuan (STD) va 16 2 4n khau phan in
giau lipid (HFD). Trong d6, khau phan tiéu
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chuén 1a 100% vién thic an tiéu chuan duoc
cung cap bdi Vién Vé sinh dich t& Trung
wong voi ham luong lipid 13 5,53%. Khau
phan an giau lipid duoc diéu ché tai B6 mon
Dugc ly, Vién Dao tao Dugc, Hoc vién Quan
y theo mo6 ta cua Glastras va cong su cd cai
tién véi ham luong lipid 1a 43% [5].

O thoi diém 122 ngay, ldy mau tir dam
r6i mach dudi hdc mit chudt béng mao dan
thuy tinh. Sau dé, cho vao éng dung mau da
danh ddu va dwa vao may phan tich mau tu
dong (Type Architect C8000; Abbott Ltd.,
Hoa Ky) tai Phong Xét nghiém cua Cong ty
Khoa hoc Ky thudt va Dich vu GENOME ¢
Ha Noi dé xét nghiém cac chi s6 m& mau
gdém cholesterol toan phan (CT), triglycerid
(TG), lipoprotein ty trong cao (HDL-c),
lipoprotein ty trong thap (LDL-C) va men gan
alanin  transaminase  (ALT), aspartat
transaminase  (AST),  gamma-glutamyl
transferase (GGT). C6 dinh chudt trén khay
mo, boc lay mé m& ving dui, mao tinh va
gay cua chudt thi nghiém, cho vao ong da
danh dau va sau d6 dugc luu gilt & nhiét do -
80°C.

Xt 1y sb liéu: Dit liéu duoc miéu ta dudi
dang gia tri trung binh X + SD. Phan mém
STATA 14 duogc st dung dé phan tich dir
liéu va phan mém GraphPad Prism 7.0 dugc
stt dung dé phén tich sb liéu. Su khac biét
dugc coi 14 co y nghia thdng ké khi p<0,05..

2.3. Pao dirc nghién ciru

bay 1a nghién ctru thyc nghiém vi muc
dich khoa hoc trén chudt thi nghiém. Chuot
ludn duge cung cép thic dn va nudc udng
day du vé6i diéu kién vé sinh sach s&. Cac quy
trinh, thao tac thi nghiém déu duogc thue hién
theo dung quy dinh.
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I1. KET QUA NGHIEN cU'U

3.1. Két qua sy thay ddi can niing ciia chudt
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Biéu do 1. Két qud cén nidng chugt trong thoi gian nghién ciru

Két qua can ning cua chudt duoc biéu
dién & Biéu d6 1. Sau khi cho an ché do an
gidu chat béo, nhom HFD luén duy tri cin
nang cao hon nhém STD. Trong luong co
thé ctia hai nhém HFD va STD bat dau khac
biét c6 y nghia théng ké tir thoi diém ngay
thir 42 (chénh 1éch 4,33g). Can nang cua hai
nhom duy tri sy khac biét c6 y nghia thong
ké tir thoi diém nay dén ngay 122 khi thi

A

nghiém két thuc. O thoi diém két thuc thi
nghiém, trong lugng co thé cta nhom HFD
cao hon 18,67g (twong duong 46,29%) so
v6i nhom STD va ting gép hon 2 1an so voi
thoi diém ban dau, tir 27,78 + 2,66 g lén
59,00 + 8,00 g.

3.2. Két qua sy thay doi hinh thai
chudt

B

Hinh 1. Hinh thdi chudt hai 16 6 thoi diém két thitc nghién civu
Hinh A: chu6t ¢ 16 STD, hinh B: chuét ¢ 16 HFD
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Chuot ¢ cac 16 hoat dong nhanh nhen binh thuong, an uéng tdt, phan kho, mét trong.
Chuot 6 16 HFD thé hién hinh thai béo phi 10 rét, kich thudc chudt to hon 16 STD (Hinh 1).

A
Hinh 2. Lwong mé chuét é ba vi tri dii, gdy va mao tinh ciia hai 16 ¢ thoi diém két thiic
nghién ciru

Hinh A: chuét ¢ 16 STD, hinh B: chuét & ca ba vi tri ndy déu nhiéu hon 16 STD, dic
16 HFD biét 1a md mao tinh (Hinh 2)

Co thé chudt 16 HFD tich m& nhiéu hon. 3.3. Két qua su thay ddi cac chi so sinh
MG chudt & cac vung gdy, dui va mao tinh  héa mau chugt
dugc thu thap cho thdy m& chudt & 16 HFD &

Bing 1. Cdc chi so sinh héa mdu chuét hai 16 6 thoi diém két thiic nghién ciru

, ;\La HFD STD P
Chi so

TC 466+1,12 3,10+£0,76 0.003
TG 1,13+£0,43 1,19+094 0.470
HDL-C 3.39+0.83 2.31+0.60 0.007
LDL-C 1,09 £0.49 048 +0.,15 0.005
AST 1785 £4546 | 17548 +53.99 | 0,909
ALT 50,55+2238 | 51.03+17.84 0.958
GGT 473 +3.23 411+276 0.847

Don vi: mmol/L

Két qua xét nghiém céac chi sé sinh héa ¢ 16 HFD déu cao hon 16 STD (p < 0,05).
mau chudt & hai 16 & thoi diém két thuc Trong d6, TC cua nhém HFD cao hon gip
nghién ctru dugc trinh bay ¢ Bang 1. Cacchi 1,5 lan (4,66 £ 1,12 so voi 3,10 £ 0,76
s6 m& mau bao gdbm TC, HDL-C va LDL-C  mmol/L) va LDL-C cta nhém HFD cao hon
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2 1an nhém STD (1,09 + 0,49 so voi 0,48 +
0,15 mmol/L). TG va ba loai men gan AST,
ALT va GGT déu khong cho thiy su khac
biét gitra hai nhém chuot.
IV. BAN LUAN

Ching t6i da xdy dung dugc méd hinh
thira can, béo phi bang ché do an HFD trén
chung chudt nhit Swiss albino voi ham
luong lipid 43%. Chudt an HFD ting can tot
va c6 chénh Iéch can nang 16n véi nhém an
STD. Sy khéc biét can nang cia hai nhom
v6i hai ché d6 an khac nhau bat dau c6 ¥
nghia thong ké sau 4 tuan, phu hop voéi
nghién ctru cia Nguyén Hong Hanh va cong
su citing dua trén HFD c6 ham lugng lipid
43% [6]. Chénh Iéch can nang gitra hai nhém
theo thoi gian ciing gan gidng voi két qua
nghién ctru cta khac trén chudt Swiss albino
gdy béo bang HFD 40%. Trong nghién ctru
nay, VO L& Mai Phuong va cong su do duogc
trong lugng co thé nhom HFD ting 42% so
v6éi nhom STD sau § tuan bét dau thi nghiém,
trong khi nghién ctru ciia chiing t6i nhan thay
ty 1¢ nay 1a 41% & cung khoang thoi gian
trén [7]. Chudt & nhom HFD ciling c6 hinh
thai béo phi 1o rang, nhiéu m& hon, dic biét
la m& mao tinh, kho & ndi tang 16n nhét &
chuot duec.

O thoi diém két thac thi nghiém, cic chi
s6 lipid méu cta chudt bao gom TC, LDL-C
va HDL-C & 16 HFD déu cao hon 16 STD
(p<0,05), trong khi TG gitta hai nhom khong
c¢6 su khac biét. Sy khéac biét trong két qua
lipid mau c6 thé giai thich dugc do day 1a mé
hinh giy béo phi ngoai sinh nén cé thé cac
chi s6 nay khong duoc déng nhat. Ngoai ra,

nhom STD du khong dn ché d6 an v6i thanh
phan chit béo cao nhung vin c6 mic TG
mau ngang bang véi nhom HFD c6 thé do
thanh phan carbohydrate cia STD khé cao
(67%). Carbohydrate trong ché do an gdm c6
duong don nhu glucose, fructose, duong doi
va duong da. Trong do, fructose s& duoc gan
chuyén héa thanh triglyceride, nén thanh
phan carbohydrate cia STD cao c6 thé la
mot trong nhitng nguyén nhan muc TG mau
cia nhom STD cao [4]. Bén canh d6, ba chi
s6 men gan ALT, AST va GGT khong c6 su
chénh 1éch gitra hai nhém STD va HF, chiing
t6 gan chudt an HFD chua bi tén thuong va
xay ra qua trinh viém.

Dé cai thién mo hinh, ¢6 thé can nhic hai
bién phap bao gém can d6i lai ham lugng
carbohydrate gitra hai ché d an va can thiép
thém bang hoa chat. Pau tién, cé thé giam
ham luong carbohydrate & STD hodc tang
ham luong carbohydrate & HFD dé dam bao
hiéu qua cta ché d6 an dén chi sb
triglyceride. Ngoai ra, nhiéu mo hinh gay béo
phi hién tai két hop thém tiém phuc mac
chudt streptozotocin [6]. Streptozotocin la
hoa chat thuong dugc s dung dé gy mo
hinh tiéu dudng trén chudt thong qua viéc
pha hiy c6 chon loc té bao B tuy. Tuy nhién,
nhiéu nghién ctru di chi ra két hop tiém
streptozotocin liéu thip va ché d6 an giau
chat béo tao mo hinh co cac dic diém giéng
vGi bénh béo phi va tiéu duong trén nguoi,
cling nhu gay rdi loan lipid mau & chudt [8,
9].

V. KET LUAN
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Chung t6i da xay dyng mo hinh thira can,
béo phi bing ché do an giau chit béo trén
chung chudt nhit Swiss albino voi ham
luong lipid 43%. Két qua thu dugc mé hinh
chudt béo phi thanh cong véi hinh thai béo
phi rd rang, can nang chénh I¢ch véi nhom
chung va lipid mau tang. Tuy nhién, mo hinh
van can dugc cai thién dé dam bao
triglyceride mau va men gan cua chudt tang.
Chuing t6i dé xudt hai bién phap cai thién bao
gbm can d6i lai ham lugng carbohydrate giita
hai ché d6 an va can thi¢p thém bang
streptozotocin.

TAI LIEU THAM KHAO

1. Chooi, Y.C., C. Ding, and F. Magkos, The
epidemiology of obesity. Metabolism, 2019.
92: p. 6-10.

2. Chu Dinh Thién, et al., Phan tich anh hudng
ctia thirc in giau chat béotir m& lon dén chi
s6 duong huyét cua chudt thi nghiém. Tap
chi Y hoc Viét Nam,, 2024.

3. Li, J., et al.,, High fat diet induced obesity
model using four strainsof mice: Kunming,
C57BL/6, BALB/c and ICR. Exp Anim,
2020. 69(3): p. 326-335.

372

Nguyén Cao Tri, et al., Tao va danh gia mo
hinh chudt nhit tring (swiss albino) béo phi
do khiu phan in giau chat béo. Tap chi Khoa
hoc va Cong Ngh¢, 2019. 39B.

Glastras, S.J., et al., Mouse Models of
Diabetes, Obesity and Related Kidney
Disease. PLoS One, 2016. 11(8): p.
e0162131.

Nguyén Hong Hanh, Nguyén Thanh Ha
Tuén, and N.T.T. T4, Hiéu qua giam can va
ha lipid mau ciia hdén hop dich chiét 14 tra
hoa vang va giao c¢d lam trén chudt nhit
tring gdy béo phi. Tap chi Nghién ctu Y
hoc,, 2022.

V6 Lé Mai Phuwong, Nguyén Hao Khang,
and Mai Huynh Nhw, Khao sat m6 hinh gay
béo phi trén chudt nhit (Swiss albino) bang
ché d6 an giau lipidvéi ti 1& ham lugng béo
khac nhau. Tap chi Y hoc Viét Nam, 2022.
520(1B).

Doulberis, M., et al.,, Rodent models of
obesity. Minerva Endocrinol, 2020. 45(3): p.
243-263.

Kleinert, M., et al.,, Animal models of
obesity and diabetes mellitus. Nature
Reviews Endocrinology, 2018. 14(3): p. 140-
162.



