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ANH HUONG CUA CHE PQ AN GIAU CHAT BEO
LEN HANH VI LO AU CUA CHUQT CONG

Dinh Trong Ha', Nguyén Lé Chién', Nguyén Thi Hoa"*
Tom tit
Muc tiéu: Danh gia hanh vi lo au, so hai trén chudt cdng gay béo phi thuc
nghiém bang ché do an giau chat béo. Phwong phdp nghién citu: Nghién ctru thuc
nghiém, mé ta cit ngang c6 ddi chtng trén 24 chudt cong duc tring, 8 - 9 tuan tudi
va chia thanh hai nhom theo ché d6 an gdm nhom ché d6 an thudng (nhém ching,
n=12) va nhom ché do an giau chit béo (nhom gay mo hinh, n = 12). Tir tudn tha
8 - 10, hanh vi cua chudt dugc ghi trong 2 bai tap la bai tdp trong mdi truong mo
va bai tap trong mé 1o chit thap. Két qud: Bai tap trong moi truong md: Nhom
chtng c6 quing dudng, thoi gian van dong va sb 1an vao ving trung tim ctia moi
truong mé nhiéu hon so véi nhom gay mé hinh (p < 0,05). Bai tap trong mé 16 chit
thap: Nhom gy mo hinh & khu vyc canh dong c6 thoi gian va tdn suit xuit hién
nhiéu hon so nhom chirng (p < 0,05). Trong khi d6, thoi gian va tan sut ¢ khu vuc
canh m¢ va vung giao 10 trung tam ¢ nhom gay mo hinh it hon so v&i nhom chig
(p < 0,05). Két Iugin: Chudt & nhom gay mo hinh béo phi ¢6 hanh vi lo u, s hai hon
so v&i chudt & nhém ching.

Tir khoa: Ché d6 an giau chét béo; Hanh vi; Lo au; So hai; Chuot céng.
EFFECTS OF HIGH-FAT DIET ON ANXIOUS BEHAVIOR OF RATS

Abstract

Objectives: To evaluate the fear- and anxiety-related behavior of obese rats with a
high-fat diet. Methods: An experimental, cross-sectional descriptive, controlled study
was conducted on 24 white male rats, 8 - 9 weeks old, were divided into two groups:
Regular diet group (control group, n = 12) and high-fat diet group (model group, n = 12).
Behaviors of rats were investigated from the 8" to the 10" week: The open-field test
plus the maze test. Results: The behaviors of rats in the open field: Locomotion distance,
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locomotion time, and number of entries in the central zone of rats in the control
group were greater than those in the model group (p < 0.05). The behaviors of rats
in the elevated plus maze: Rats in the model group in closed arms had more time
and frequency of appearance than in those the regular diet group, with a
statistically significant difference (p < 0.05). Meanwhile, the time and frequency
of appearance in the open arms is less in the model group than in the control group
(p < 0.05). Conclusion: Rats in the model group had increased anxiety-related
behaviors compared to rats in the control group.

Keywords: High-fat diet; Behavior; Anxiety; Fear; Rat.

PAT VAN DE

Theo Hiép hoi Y hoc Béo phi
(obesity medicine association: OMA),
béo phi dugc dinh nghia Ia “bénh man
tinh, tai phat, da yéu t4, r6i loan hanh vi,
trong d6 su gia ting md co thé thic day
roi loan chitc ning mdé m& dan dén hau
qua bat loi vé sirc khoe lién quan dén
chuyén héa va tam 1y xd hoi” [1].
Nhitng nghién ctru gin day cho thay co
khoang 2,1 ty ngudi trén thé gidi bi thira
can hodc béo phi, va du kién s c6 > 18%
nguoi trudng thanh bi béo phi vao ndm
2025 [2]. Hién nay, béo phi dugc cong
nhan rong rai la can bénh phtc tap lién
quan dén strc khoe cong dong va 1a mot
trong nhimmg 1y do quan trong nhit giy
giam tudi tho trong thé giéi hién dai [3].
Céc nghién ctru gan day cho thdy mbi
lién hé chat ché gitra béo phi va nhiing
bénh 1y cta hé than kinh trung vong nhu
roi loan lo au, suy giam van dong, tri
nhd... trén nguoi va dong vat thue nghiém
[4, 5]. Cac nghién ctru thuc nghiém st
dung mo6 hinh dong vat gay béo phi trén

chudt céng bang ché d6 an nhicu chat
béo cho thay nhirng con chudt ndy co su
thay d6i vé cdu trac va chtrc ning nio
ho6i hai ma va tinh trang thiéu hut vé kha
nang hoc tap va tri nhd [6]. Hién nay,
tai Viét nam, mot sb tac gia da thanh
cong trong viéc gay mo hinh béo phi
trén chudt céng bang ché do an giau
chat béo [7], tuy nhién, chua co nghién
ctru nao danh gia vé hanh vi lo au, sg
hai trén chudt cong giy béo phi thuc
nghiém bang ché do an giau chat béo.
Vi vay, nghién ctru duogc tién hanh
nham: Pdnh gid hanh vi lo du, so hdi
trén chugt cong gdy béo phi thuc
nghiém bang ché do dn giau chdt béo.

POI TUQNG VA PHUONG PHAP

NGHIEN CUU

1. Po6i twong nghién ctru
GOm 24 chuét céng duc 8 - 9 tudn
tudi do Ban Cung cép dong vat thuc
nghiém, Hoc vién Quéin y cung cap.
Chuot duoc chia ngﬁu nhién vao hai
nhom theo mo hinh da dugc mo ta trong
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nghién ctru cia Nguyén Thi Hoa va CS
v6i hai ché @6 dinh dudng 13 ché do
thuong va ché do an giau chét béo [7].
Cac nhom chudt an ché do thuong voi
ty 1& chat béo chiém 15,1% tong ning
lugng thirc an, con nhom dugce gay béo
phi duogc cho an thirc 4n giau chit béo

2. Phwong phap nghién ciru

(m& va cholesterol chiém 38,9% tong
nang lugng cua thirc an). Pong vat dugc
nudi trong diéu kién thodng mét véi chu
ky sang/tbi 1a 12 gid, thue an va nude
udng khong han ché va tuan thu theo
hudng dan chim soc va sir dung dong
vat ctua Hoc vién Quan y.

* Thiét ké nghién ciru: Nghién ciru thue nghiém, mé ta cit ngang c6 ddi ching.

* Phurong tién, dung cu va hoa chat:

Nguyén li¢u thtrc an cho chudt: Pugc ché bién dudi dang vién nhd, cong thirc

va déng vién do Cong ty Nutricare (Ha Pong, Ha Noi) cung cap.

Bang 1. Thanh phan cac chét trong thirc dn cho chudt (g/kg) véi hai ché do an.

Thanh phin Ché @) an thwong  Ché d in gidu chit béo

Tinh bot ngo 450,41 270,41
Bot dau thuc vat 230,0 230,0
Casein 200,0 200,0
Cellulose 50,0 50,0
CaCOs 30,5 30,5
MG& lon 30,0 200,0
Chat khoang tong hop 5,0 5,0
Vitamin tong hop 1,67 1,67
Cholesterol 10,0
Choline bitartrate 2.4 2.4
Tert Butylhydroquinone 0,02 0,02
Tong (g) 1.000 1.000
Kcal 4.159,9 4.859,9
% Fat (calories) 15,1 38,9
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Phuong tién, dung cu:

- Moi truong mé: Dung cu hinh try tron, cAu tao béng sQi composite den
(duong kinh 80cm, thanh cao 25cm), dugc chia thanh vung trung tam (& chinh
gitra, duong kinh 25cm) va vung ngoai vi.

W

Hinh 1. M6i truong mé voi hinh anh chudt dang ¢ ving ngoai vi (A)
va vung trung tam (B).
(a: Vung ngoai vi; b: Vung trung tam)

- Mé 16 chit thap: GOm hai canh md khong c6 thanh (kich thudce 50 x 10cm) va
2 canh déng co thanh cao (kich thude 50 x 10 x 40cm) dbi xtrng nhau qua mot
ving trung tAm & gitta. Toan bo mé 16 duoc dit trén chan dé cao cach mat dat 70cm.

Hinh 2. M¢ 10 chir thap.

- Hé thdng ghi va phan tich hanh vi: Sir dung phan mém ANY-maze (Stoelting,
Hoa Ky).
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* Phuong phap nghién ciru:

Chuét sau 7 tudn gdy mo hinh béo
phi bing ché d6 an giau chit béo, sy
khac biét co ¥ nghia thong ké giira can
ning va ndng do lipid mau dugc coi 1a
chi tiéu danh gia anh hudng cia ché do
an va thanh cong cua moé hinh [7], cac
danh gia vé hanh vi lo 4u, s¢ hai sé& tiép
tuc tién hanh trong giai doan chudt béo
phi dugc 15 - 16 tuan tudi.

Bai tip trong mdi truong md nham
danh gia hanh vi van dong tu do kham
pha va lién quan t6i lo lang, so hai khi
duoc tiép xtc véi moi trudong la [4].
Trong bai tap nay, hanh vi cua chudt
dugc danh gid trong hai vung la vung
trung tdm (duong kinh 25c¢m) va vung
ngoai vi. Pong vat dugc cho tu do kham
ph4d moi truong md trong thoi gian 5
phut. Hanh vi cta chudt dugc ghi hinh
va phan tich bang phian mém ANY-
maze, cho ra cac chi s gdm quing
duong van dong (cm), toc d6 van dong
trung binh (cm/giay), thoi gian van dong
(gidy) va sb 1an vao ving trung tam.

Bai tdp trong mé 16 hinh chir thap:
Dé d4nh gia cam xuc lo lang so hii cta

dong vat, chudt dugc dat vao vi tri trung
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tam cua mé 1§ va tu do kham pha mé 19
trong thot gian 10 phat. Hanh vi cua
chudt duoc ghi hinh va phan tich bang
cac chi sb: Tan suat va thoi gian hoat
dong ¢ cac khu vuc cia me 10 (canh mé,
canh dong va vung trung tam).

* Xt Iy 5o liéu: Quan 1y cac so lidu
thu dugc bang phan mém EPI-INFO
6.04 va phan mém SPSS 15.0. Sau do,
cac s liéu thu duoc duoc téng két va xir
Iy theo thuét toan thong ké y hoc. Cac
dd thi duoc vé tu dong bing phﬁn mém
SPSS 15.0. Su khéc biét vé cac chi sb
nghién ctru gifta cac nhom nghién ctru
dugc phan tich bang phuong phap so
sanh T-test.

3. Pao dirc nghién ciru

Nghién cuu dugc thyc hién theo
Quyét dinh s6 2352/QP-HVQY ngay
21/6/2024. Cac quy trinh thuc nghiém
va cham s6c dong vat dugc thuc hién
theo huéng dan ciia Ban Cung cip dong
vat thuc nghi¢m, Hoc vién Quéan y. So
liéu nghién ctu dugc BO mon Sinh 1y
hoc, Hoc vién Quan y cho phép su dung
va cong bd. Nhém tac gia cam két
khong c6 xung dot loi ich trong

nghién curu.
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KET QUA NGHIEN CUU

1. Hanh vi trong méi trweong mé
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Biéu @6 1. Quing dudng (cm) va téc d6 (cm/gidy) trong hai ving ciia
moi truong md cua hai nhdm chudt
(*: p <0,05).

Quang duong chudt van dong ¢ vung trung tdm ¢ nhém gay mo hinh (63,15 +
55,61cm) ngan hon so véi & nhom chimg (90, 91 + 46,96¢m), voi p = 0,05. Toc do
van dong ¢ vung trung tdm ctia nhom chudt gdy mo hinh (7,89 + 5,88 cm/gidy) va
¢ nhom chung (9,98 + 6,02 cm/giay) khong co6 sy khac bi¢t.
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An thuong An giau chét béo

An thuong An gidu chit béo

Biéu do 2. S6 1an vao (1an) trong ving trung tdm va thoi gian van dong (gidy)
trong vung trung tam cua hai nhém chudt.
(*: p <0,05)
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Chu6t di vao ving trung tim ¢ nhém mo hinh (3,82 £ 3,15 1an) it hon so véi &
nhom ching (5,95 + 3,35 lan), v6i p < 0,05. Thoi gian chudt vao ving trung tim &
mo hinh (7,05 + 5,78 14n) ngdn hon & nhom chimg (8,96 + 6,68 1an), véi p < 0,05.

2. Hanh vi trong mé 16 hinh chir thap

Bang 1. Thoi gian hoat dong (gidy) cua chudt ¢ cac khu vuc
trong mé 10 hinh chir thiap (X + SD).

, Canh mo Canh dong Trung tam
Nhom n n i
(giay) (giay) (giay)
An thudng 160,57 + 137,42 406,08 £ 153,77 33,12 +£22,31
An giau chét béo 72,56 + 48,78 486,22 +£ 55,49 40,81 £21,81
p <0,05 > 0,05 > 0,05

Chuot 6 nhom chung ¢6 thoi gian ¢ lai khu vge cdnh mo nhiéu hon so véi chudt
¢ nhom gay mo hinh (p <0,05). Tuy nhién, thoi gian chudt ¢ khu vuc canh mé va
giao 1 trung tam it hon & nhém gay mo hinh, chuét tang sir dung thoi gian ¢ trong
khu vuc canh dong nhiéu hon so v6i chudt & nhom chirng, nhung su khac biét chua
dat mirc ¢6 y nghia thong ké.

Bang 2. Tan suat (1an) chudt vao ting ving mé 16 hinh chit thap (X + SD)

, Canh m¢& Canh dong Trung tam
Nhom N N N
(1an) (1an) (1an)
An thuong 5,7+4.,)5 6,7 +3,95 7,.4+5,7
An giau chit béo 2,5+2,46 12,8 £5,18 3,2+ 1,55
p > 0,05 <0,05 < 0,05

Tan suét chudt qua lai khu vuc canh mo va ving giao 16 trung tim ¢ nhoém an
thudng nhiéu hon so v6i chudt & nhom an giau chit béo, nhung sy khac biét co ¥
nghia thong ké gitta hai nhoém chi & khu vuc ving trung tim (p < 0,05). Tuy nhién,
¢ nhom an giau béo, tan suét chudt & khu vue canh dong nhiéu hon so véi chudt &
nhom an thuong. Su khéac biét ¢6 ¥ nghia thdng ké voi p < 0,05.
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BAN LUAN

Trén dong vat thuc nghiém, cam xtc
thuong duoc danh gia thong qua mot sd
dic tinh c6 lién quan dén trang thai lo
léng cua dong vat nhu sb 1an dong vat
dén va thoi gian hoat dong trong khu
vuc nguy hiém... Pic diém chung cia
cac bai tap nay la khi c6 anh huong cua
ngoai canh gy tang lo lang s& lam giam
van dong cua dong vat.

Bai tap trong mdi truong md va bai
tap mé 10 hinh chir thap cling duoc
nhiéu tac gia st dung dé danh gia cam
xuc lo léng, s¢o hai trén dong vat thuc
nghiém [8]. Chu¢t khi & trong moi
truong md (dung cu hinh try tron)
thuong di chuyén sat vao thanh dung cu
va tranh ving c6 nhiéu khoang khong
gian tréng (vung trung tdm cua dung
cu), qua trinh di chuyén ludn thé hién su
lo lang, so hai khi & viung c6 nhiéu
khoang khong gian trong (ving trung
tam cua dung cu). Chudt khi ¢ trong mé
10 hinh chit thap c6 xu hudng & trong
canh déng (c6 thanh cao), tranh vao
canh m¢ (khong co6 thanh) thé hién su
tang lo lang so hai d cao. Trong nghién
ctru nay, nhom chudt gay mé hinh co
quing dudng, thoi gian va sd 1an di vao
vung trung tdm cua moi truong maé it
hon c6 y nghia thong ké so voi chudt &
nhom an ché do thuong. Trong bai tap
mé 10 hinh chit thap, két qua cho thiy
chudt gdy mé hinh c6 thoi gian va tan
suat & khu vuc canh dong nhiéu hon c6

¥ nghia théng ké so voi nhém ching.
Trong khi do, chuot & nhom gay mo
hinh lai danh thoi gian va tan suat & khu
vuc canh mé va khu vuc giao 106 vung
trung tam it hon c6 y nghia so v&éi nhdém
chung. Két qua nghién ctru nay phu hop
v6i nghién ctru cua Deal va CS (2020)
[8], Han va CS (2021) [9]. Két qua
trong nghién ctru nay cting phu hgp voi
nhiing nghién ciru trén ciu trac ndo va
hanh vi & chudt gdy mo hinh béo phi
bang ché do an nhiéu chét béo, tac gia
nhan théy chudt thuoc nhom gay mo
hinh béo phi ¢ cdu trac va chiic ning
no hoi hai ma bi thay ddi va xuét hién
tinh trang thiéu hut vé kha ning hoc tap
va tri nho [6].

Bén canh d6, nhiing nghién ctru gan
day con cho thiy cic md md la noi
chinh luu trit cac chat béo lau dai trong
co thé, chira cac té bao md tiét ra nhiéu
loai hormone va cytokine gay viém
(dugc goi 1a adipocytokine hodc
adipokine), bao gom leptin, resistin,
vistfatin. . ., 1a nhimng yéu t6 dong vai tro
quan trong trong cac co ché lién quan
dén chiic nang nhan thic bi suy giam &
bénh béo phi bao gém viém hé thong,
stress oxy hoa, rdi loan chuyén hoéa, rdi
loan truc dudi doi - tuyén yén - tuyén
thuong than, r6i loan chtrc nang cua ty
thé va dic biét nd co vai trd quan trong
trong nhitg hoat dong cta té bao than
kinh [10]. Két qua cua chung toi gop
phan 1am rd hon vé co ché rbi loan hanh
vi vé lo 4u va so hii trén bénh béo phi.
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KET LUAN
Chudt 6 nhém gay mo hinh béo phi co
hanh vi lo au, s¢ hai hon so véi chudt &
nhom ching.

TAI LIEU THAM KHAO

1. Bays H, Scinta W. Adiposopathy
and epigenetics: An introduction to obesity
as a transgenerational disease. Curr Med
Res Opin. 2015; 31(11):2059-2069.

2. Ng M, Fleming T, Robinson M,
et al. Global, regional, and national
prevalence of overweight and obesity in
children and adults during 1980-2013:
A systematic analysis for the Global
Burden of Disease Study 2013. Lancet.
2014; 384(9945):766-781.

3. H Cakmur. Obesity as a growing
public health problem. Jan Oxholm
Gordeladze (Ed.), Adiposity - epidemiology
and treatment modalities. Chapter 2.
Intech Open. 2017.

4. Lalanza JF, Caimari A, del Bas JM,
et al. Effects of a post-weaning cafeteria
diet in young rats: Metabolic syndrome,
reduced activity and low anxiety-like
behaviour. PLoS One.2014;9(1):85049.

5. Schroeder M, Shbiro L, Weller A.
Enriched environment moderates obesity
in genetically hyperphagic OLETF rats

42

in a sex-dependent manner. /LAR e-
Journal. 2011; 52:39-45.

6. Molteni R, Barnard RJ, Ying Z,
Roberts CK, Gomez-Pinilla F. A high-fat,
refined sugar diet reduces hippocampal
brain-derived neurotrophic factor, neuronal
plasticity, and learning. Neuroscience.
2002; 112(4):803-814.

7. Nguyén Thi Hoa, Pham Minh Pam,
Can Vian Mo, Nguyén Lé Chién. Gay
md hinh béo phi trén chudt cong bang
thirc an giau chit béo. T ap chi Y hoc
Viet Nam. 2020; 493(1):7-13.

8. Deal AW, Seshie O, Lenzo A,
et al. High-fat diet negatively impacts
both metabolic and behavioral health
in outbred heterogeneous stock rats.
Physiological Genomics. 2020; 52(9):
379-390.

9. Han J, Nepal P, Odelade A, et al.
High-fat diet-induced weight gain,
deficits,
changes in young C57BL/6J mice.
Frontiers in Nutrition. 2021; 7:591161.

10. Lopresti AL, Drummond PD.
Obesity and psychiatric disorders:

behavioral and dopamine

Commonalities in dysregulated biological
pathways and their implications for
treatment. Prog Neuro Psychopharmacol
Biol Psychiatr. 2013; 45:92-99.



