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ABSTRACT

Objectives: Evaluate of the effect of improving locomotion, exploration and recognition
activity of Alginate/Chitosan/Lovastatin nano in obese white rats by high-fat diet.

Subjects and methods: The 60 white male rats after the 7-week of obesity model, these
rats were randomly divided into 6 groups including (1) Nomal diet - salt water (C-NaCl)
group; (2) Nomal diet - Lovastatin dose group 4 mg/kg (C-Lovastatin); (3) Nomal diet -
Alginate/Chitosan/Lovastatin nanocomposite 4 mg/kg (C-Nano/Lovastatin); (4) High-fat
diet-salt water (B-NaCl); (5) High-fat diet-lovastatin dose of 4 mg/kg (B-Lovastatin); and
(6) High-fat diet - Alginate/Chitosan/Lovastatin nano combination at dose 4 mg/kg (B-
Nano/Lovastatin). The intervention period is 12 weeks. Behaviors of rats in the moriss
water maze were investigated in after 12 weeks of intervention.

Results: Travelled distance and travelled time to find the platform of all three drug groups
(NaCl, Lovastatin and Nano/Lovastatin) of the two diets (normal and high-fat) reduces
compared to day 1 of training. Analysis of variance with the drug factor of each diet shows
that the interaction between the drug groups is not different by day on the normal diet (p >
0,05) and high-fat diet (p > 0,05). But also shows that the last training days, in high-fat diet
the B-Nano/Lovastatin group tended to take less time to find a platform than the rats in the
Lovastatin and less than the B-NaCl group.

Conclusion: Nano Alginate/Chitosan/Lovastatin improve learning and spatial memory in
obese rats, but no effect on memory recall was observed.
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TOM TAT

Muc tiéu: Danh gia tdc dung cuia Nano Alginate/Chitosan/Lovastatin lén kha nang hoc tap,
tri nh@ trén chudt cdng trdng gay béo phi bang thirc 4n cao nang giau chat béo.

Pai twong va phuong phap: 60 chudt céng duc trdng sau giai doan gdy md hinh béo phi
7 tuan dugc chia déu ngau nhién [dam 6 nhém gom: (1) An thudng - udng nudc mudi (C-
NaCl); (2) An thudng - udng Lovastatin lieu 4 mg/kg (C-Lovastatin); (3) An thudng - uéng to
hop Nano Alginate/Chitosan//Lovastatin lieu 4 mg/kg (C-Nano/Lovastatin); (4) A giau chat
béo - udng nudc mudi (B-NaCl); (5) An giau chat béo - uéng Lovastatin lieu 4 mg/kg (B-
Lovastatin); va (6) An giau chat béo - udng té6 hgp Nano Alginate/Chitosan/Lovastatin liéu
4 mg/kg (B-Nano/Lovastatin). Giai doan can thiép kéo dai 12 tuan. Hoat déng van dong,
hoc tap va tri nh& ctia chudt trong mé 16 nudc duge danh gia & cudi giai doan can thiép.

K&t qua: Quang dudng va thai gian chudt bai dé tim thay bén dé cuia ca 3 nhém dung dugc
chat (dung NaCl, Lovastatin va dung Nano/Lovastain) thudc hai ché do an (an thuong va
an giau béo) déu giam tir ngay tap thir nhat dén ngay tap thir 5. Phan tich theo yéu t6 thubc
vGi cac nhom dung dugc chét, khéng c6 su khac biét (p > 0,05) & hai ché do an. Tuy nhién,
céc ngay tap cudi chudt & nhom &n giau béo B-Nano/Lovastatin cé xu hudng maét it thoi
gian va c6 quang dudng ngan hon dé tim bé&n dbé so v6i chudt & nhém &n giau béo uéng
Lovastatin va it han nhém B-NaCl. Vao ngay thi¥ 6 cho thay quang dudng va thai gian chudt
bai & géc phan tu sau khi rat khdi bén dé la khéng cé su khéc biét gitra cdc nhém (p > 0,05).

K&t luan: Tr céc két qua thu dugc cho thay phirc hgp Alginate/Chitosan/Lovastatin co tac
dung cai thién kha nang hoc tap va tri nhG khéng gian trén chudt béo phi, nhung chua thay
tac dung lén kha nang gai lai tri nha.

Tir khéa: An giau chat béo, hoc tap, tri nhé, chudt cdng Alginate, Chitosan, Lovastatin.

1. DAT VAN BPE

Theo T6 chirc Y t€ Thé gidi, hién nay tinh hinh thira
cén béo phi dang tang l&én v&i moét toc d6 dang béo
déng. Bo la tinh trang tich Ly m& qua muc hoac
khong binh thuong tai mot vung cla co quan co
thé hay toan than cé thé anh hudng dén sic khoe
[1-2]. Béo phi gay ra nhiéu bién ching va hau qua
nghiém trong nhu réi loan chuyén héa, cac bénh vé
tim mach... [3]. Péc biét, gan day nhiéu nghién ctru
trén thé gidi cho thay béo phi gay suy giam van déng,
nhan thic, hoc tap va tri nhdé... @ trén ca ngudi va
dong vat thuc nghiém [4-6]. Cac nghién clru gan day
cho thay cac thudc nhom statin khong nhirng lam
giam lipid mau, phong ngira bién chirng tim mach

*Tac gia lién hé

ma con coé tac dung céi thién chic nang clia hé than
kinh trung uvong trén bénh nhan va dong vat thuc
nghiém dugc gay béo phinhu cdithién khanang hoc
tap, tri nhd, kha nang kham pha... [7-8]. Tuy nhién,
céc thubc nay thdi gian ban hlly ngén, kha nang hap
thu qua dudng tiéu hda kém nén khong dat hiéu qua
diéu tri. SIr dung cac thuéc giai phong cham la mot
trong nhirng giai phap gitip tdng hiéu qua diéu tricla
thudc dugc nghién cliu trong thdi gian gan day. Ung
dung céng nghé nay, Vién Ky thuat nhiét ddi thudc
Vién Han ldm Khoa hoc Viét Nam da ché tao thanh
cong thuéc giai phéng cham Lovastatin bang phirc
hgp Nanoparticle tén la Alginate/Chitosan. Trong
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nghién clru nay, ching toi tién hanh s dung phirc
hop gidi phéng cham Lovastatin trén déng vat thuc
nghiém nham muc tiéu danh gia hiéu qua [én kha
nang hoc tap vatrinhd ctia phirc hop Nano Alginate/
Chitosan/Lovastatin trén ddng vat thuc nghiém
dugc gay béo phi.

2. POI TUONG VA PHUONG PHAP NGHIEN CU'U
2.1. Déi twong nghién ciru

60 chudt céng dyc trdng 8-9 tuan tudi (cAn nang
100-150 g/con) do Ban Bdng vat, Hoc vién Quany
cung cap, & hai ché dé &n: nhom &n ché do thuong
(n = 30) va nhém an ché do giau chat béo (n = 30)
sau giai doan mo hinh 7 tuan, dugc chia déu vao 6
nhém (m&inhém 10 con), bao gém: (1) nhém &n ché
do thudng - udng nudc mudi (C-NaCl); (2) nhom &n
ché do thudng - udng Lovastatin lieu 4 mg/kg (C-
Lovastatin); (3) nhém &n ché dé thudng - udng
t6 hgp Nano Alginate/Chitosan/Lovastatin lieu 4
mg/kg (C-Nano/Lovastatin); (4) nhém an ché dé
giau béo - uéng nudc mudi (B-NaCl); (5) nhém an
ché& d6 giau béo - uéng Lovastatin lidu 4 mg/kg (B-
Lovastatin); va (6) nhém &n ché& dé giau béo - udng té
hgp Nano Alginate/Chitosan/Lovastatin liéu 4 mg/
kg (B-Nano/Lovastatin). Giai doan can thiép kéo dai
12 tuéan.

Pong vat dugc nudi trong diéu kién thodng mat vai
chuky sang/t6ila 12 gid, thirc anva nudc udng khong
han ché va tuan thu theo huéng dan cham séc va sur
dung dong vat ctia Hoc vién Quanyy.

2.2. Phuong phap nghién ctu
2.2.1. Thiét ké nghién ctu

Thiét k& nghién clru thuc nghiém, c6 doéi ching, mo
ta cat ngang.

2.2.2. Phuong tién, dung cu va héa chat

Nguyén liéu thirc an cho chudt do céng ty Nutricare
(Ha Bong, Ha Nbi) cung cép, dugc ché dudi dang
vién.

Céc hoa chat sir dung trong nghién cliru gom:
nuwéc mudi dang truong (natri clorid 0,9%), thudc
Lovastatin dang bét (Sigma Sldrich), ché pham
Nano Alginate/Chitosan/Lovastatin (ty & 8:2:10%)
(Vien Ky thuat nhiét ddi, Vién Han lam Khoa hoc Viét
Nam).

Céc phong thuc nghiém yén tinh, nhiét d6 6n dinh
d 25 =1 do C, c6 dat dung cu thiét bi nghién clu
hanh vi & mé 16 nudc, cung hé théng ghi va phan
tich hanh vi.

Mé 16 nudc lamétdung cuinox hinhtrutron, sonden
(duwdng kinh 100 cm, cao 30 cm), chia 4 goc phan tu.
Bé&n doé (platform) dudng kinh 9 cm lam bang mica
khong mau dugc dat ¢ dinh @ mot gée phan tu. Khi
thyc nghiém, cho nudc ngap 20 cm, mat bén dd
chim dudi mat nudc 0,5-1 cm (hinh 1 A).

Hé théng ghi va phan tich hanh vi: sif dung camera
C525 HD (Logitech, Hoa Ky) két ndi v&i may tinh cé
phan mém Anymaze (Stoelting, Hoa Ky) dé ghi hinh
va phan tich cac hoat dong clia chudt véi bai tap
trong mé 6 nudc (hinh 1 B).

Hinh 1. Mé L6 nudc (A) cé chudt & trong va giao dién hé thong ghi (B) c6 hinh Anh moi trudng va chudt
(phai) va thong tin phan tich hanh vi cia Anymaze (trai)
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2.2.3. Phu'ong phap nghién ctu

Bai tdp van dong trong moi trudng nudc dugc danh
gia tai thdi diém sau 12 tuan can thiép duoc chat.
Bai tap dugc s dung nhdm danh gia kha nang hoc
tap va tri nhé khong gian clia déng vat trong moi
truong nudc. Chudt dugc lam quen véi mé L6 nudc
va dugc huén luyén va danh gia trong 7 ngay lién
tiép, mdi ngay 4 lan, thai gian moi lan t&i da 60 giay.
Ngay dau tién chudt dugc tha vao tirng goc phan tu
vGi dau huéng vao phia thanh mé 16 dé cho boi tu
do. Trong 60 gidy néu chudt tim dugc bé&n db thi & lai
dé 10 gidy, sau dé tién hanh cac lan tap tiép theo. O
ngay tap th 7, nhac bén dé ra khodi mé 16 nudc, tha
chudt vao goc phan tu bat ky va dé chudt bai trong
60 gidy. Cac chi s6 nghién ctru gdm: thdi gian (gidy),
quang dudng (cm), van t8c boi (cm/s) dé tim bé&n dé
theo ngay, va thoi gian bai (gidy) & tirng géc phan tw
& ngay thir véi bén dé dugc nhac bd [4].

2.3. X ly sé liéu

D{t liéu nghién ctu dugc phan tich bang phan mém
SPSS Statistics 20.0 (IBM, Hoa Ky). Sy khéac biét vé
céc chi s6 nghién clru gilta cac nhom nghién ciiu
dugc phan tich badng phuong phap so sanh phan
tich phuong sai hai yéu t6 (ch& do &n va thuéc). S&r

dung kiém dinh tuong quan Bonferroni cho nhirng
phan tich c6 sy khéac biét theo yéu t6. Su khac biét
c6y nghia théng ké dugc xac dinh vdi gia tri p < 0,05.
Céc s6 lieu trong nghién cttu dugc biéu dién dudi
dang trung binh (X = SD).

2.4. Bao durc nghién cttu

Nghién ctru thuc hién dang quy trinh chat ché cua
Hoc vién Quany ban hanh. Sé liéu nghién ctru dugc
B& mon Sinh ly hoc, Hoc vién Quén y cho phép sy
dungva cong bé.

Nhom tac gia cam két khéng co xung dot Lgi ich trong
nghién ciru.

3. KET QUA NGHIEN cUU

3.1. Hoat déng hoc tap va tri nhé cua chuét qua
cac ngay tap

Quang dudng va thai gian van dong trong moi trudng
nuéc dé tim thay bé&n dé clia chudt & cac nhém
nghién clu qua cac ngay tap sau can thiép dugc
chéat dugc trinh bay trén hinh 2 va hinh 3.
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Hinh 2. Quang dudng (m) boi tim bén dé ctia cadc nhém chudt qua cac ngay tap
trong mé L6 nudc sau 12 tuan can thiép duwgc chat

K&t qua & hinh 2 cho thay phén tich phuong sai
véi hai yéu t6 khong lap la ché dé an va thudc cho
thay sy tuong tac gilra chung la khdng cé y nghia
(F(2 56) = 0,484, p = 0,619). Tuy nhién quang dudng
chuot boi dé tim thay bé&n dé ctia ca 3 nhém dung
dugc chét (dung NaCl, Lovastatin va dung Nano/
Lovastain) thudc hai ché do an (4n thudng va an

giau béo) déu giam so vd@i ngay tap thi nhat. Phan
tich phuong sai vGi yéu té la thubc clia tirng ché do
an cho thay su tuong tac gilta cac nhom thudc a
khong c6 su khac biét theo ngay & ché dé an thuong
(F(2 2) = 1,909, p = 0,168) va ché& d6 an giau béo
(F2 28 =1,102, p=0,346). O cac ngay tap chuaco sy
khac blet gilta cac nhém dung dugc chat.
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Hinh 3. Thai gian (gidy) boi tim bén dé ciia cdc nhém chudt qua cac ngay tap
trong mé Lo nuwdc sau 12 tuan can thiép duwgc chat

K&t qua hinh 3 cho thay thdi gian chudt bai dé tim
bén dd & cac nhém dung dugc chat cua hai ché do
an gidm dan tir ngay tap th& nhat cho dén ngay thi
5. Phéan tich phuong sai vdi hai yéu t6 khong lap (&
ché do an va thudc cho thdy khéng c6 sy tuong tac
(F256 =0,505, p=0,606). Phantich theoyéutd thudc
vo’| cac nhom dung dugc chat & ché do an thuong
(C-NaCl, C-Lovastain va C-Nano/Lovastatin) cho
thay khong cé su khac biét (F,, thutmg (2, 28) 0,912,
p = 0,414). & cac nhom ché do an giau chat béo,
cac nhom dung dugc chat cling chua cé khac biét

(F, = 0,952, p= 0,398), nhung ciling cho
ap giay béo (2, 28)

thayvé cac ngay tap cuBi chudt & nhom an giau béo

B- Nan_o/Lovastatln ¢6 xu hudng mat it thdi gian tim

bé&n d6 han so vdi chudt & nhém an giau béo udng

Lovastatin va it hon nhém B-NaCL.

Hoat dong trong mé & nudc vdi thdi gian va quang
dudng boi & géc phan tu da rut bén dd (platform) vao
ngay th&r 6 ciia cac nhom chuét ctia hai ché dé an
dugc thé hién trén bang 1.

Bang 1. Thai gian boi clia cac nhém chudt & géc phan tu’ da rut bén dé vao ngay tap cudi
trong mé 6 nudc sau 12 tuan can thiép

Ché& d6 an thuéng Ché& d6 an giau chat béo
Chisé
C-NaCl | C-Lovastatin Lg\-/’z\al:tr:':i/n B-NaCl B-lovastatin Lg;’::& (:i/n
27,87 +7,10 | 28,55 %6,90 27,61 +8,24 28,31 +5,78 | 28,99+10,79 | 26,41 +6,56
Th(giiég;;"” raimg 2,27, = 0,043, p = 0,958 angiau béo 2,28 ~ 0:284, P = 0,755
F .5 = 0,076, p = 0,927

K&t qua & bang 1 cho thay thai gian chudt boi & géc phan tu vén cé dat bén dd trong nhirng ngay tap trudc

clia cac nhém diéu tri & ca hai ch& do an va & tirng ché do an la khéng co su khac biét (

0,927), (F. =0,043, p=0,958) va (F.

an thuong (2, 27)
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Bang 2. Quang dudng bai clia cdc nhém chuét & géc phan tuw da rat bén dé
vao ngay tap cudi trong mé 16 nudc sau 12 tuén can thiép

Ché do an thuong Ché do an giau chat béo
Chisé . C-Nano/ . B-Nano/
C-NaCl C-Lovastatin Lovastatin B-NaCl B-lovastatin Lovastatin

8,32+2,36 8,03+2,14 7,76 2,13 8,48 £ 1,02 7,98 = 2,66 7,89 2,11
Quéng
dudng an thuong (2,27) 0,156, p=0,857 angidubéo (2,28) 0,268, p=0,767

(m)
F(zy55 0,015, p=0,985

Quang duong chudt boi & géc phan tu nai da tirng cé
bé&n dd trong nhirng ngay tap trudc & cadc nhém diéu
tri @ ca hai ché& do6 an va tirng ché& do an la khéng cé
sukhac biét (F, ., =0,015, p=0,985), (F =

an thuong (2, 27)
0,156, p = 0,857) va (F 1=0,268,p=0,767).

an giau béo (2, 28

4. BAN LUAN

Sau giai doan can thiép v3@i 12 tuan s dung dugc
chét song hanh cling ché do an, két qua hoat dong
van dong trong moi trudng nudc cho thay chubt béo
phido &n ché& d6 an giau chat béo c6 thé anh hudng
l&én kha nang hoc tap, tri nhé khong gian va ché do
an gay gidm nhan thirc co thé lién quan dén nong
do acetylcholin & trong n&o, viém va thoai hoa than
kinh, giam céac yéu t6 phat trién than kinh ngudn géc
nao (brain-derived neurotrophic factor, BDNF)...
[9-10]. Lovastatin cé anh hudng lén kha nang nhan
thire, hoc tap va tri nhé da duge ghi nhan & mot so
nghién clu [7-8]. Chung t6i danh gid anh hudng
cla chat mang Nanoparticle la t6 hgp Alginate/
Chitosan cung Lovastatin lén kha nang hoc tap va
tri nh& khéng gian trén chudt béo phi sau can thiép,
str dung bai tap trong moi trudng nudc. Qua cac
ngay tap, cdc nhém diéu tri bang NaCl, Lovastatin
va t6 hgp Nano Alginate/Chitosan/Lovastatin &
ché do6 an thudng déu c6 quang dudng va thai gian
gidm dan tir ngay tap dau tién cho dén ngay tap cudi
va khéng su khac nhau gilra cdc nhém & cac ngay
tap. Trong khi d6, & ché& do an giau chéat béo, nhém
chudt gay béo phi dugc diéu tri bang phic hgp Nano
Alginate/Chitosan/Lovastatin cé quang duong boi
tim bén dé cang nhitng ngay tap cudi cang nhanh
hon va xu huédng nhanh hon nhém chuét béo phi
diéu tri bdng Lovastatin va nhém béo phi diéu tri
bang Lovastatin nhanh han nhém béo phi diéu tri
bang NaCl. Pén ngay tap cudi (ngay th 5) nhém
béo phi diéu tri bang Nano Alginate/Chitosan/
Lovastatin c6 su khac biét nhat dinh so v&i chudt
béo phi diéu tri bang NaCl va chua cé khac biét voi
nhém béo phi diéu tri bang Lovastatin, khéng cé su
khac biét vé quang dudng baoi dé tim bén db gitra hai
nhom béo phi diéu tri bang Nano Alginate/Chitosan/
Lovastain va Lovastatin don thuén. V& thoi gian

chudt bai dén khi tim thay bén db, k&t qua cho thay
cang vé ngay tap cudi thdi gian gidm dan cd6 y nghia
sovdinhirng ngay tap truéc, nhung khdng cé suwkhac
biét céy nghia thong ké gilta cac nhom diéu tri NaCl,
Lovastain va Nano Alginate/Chitosan/Lovastatin &
cé hai ché do an. Tuy nhién, vé nhirng ngay tap cudi,
chudt nhém an giau béo diéu tri bang t8 hgp Nano/
Lovastatin cé xu hudng mat it thdi gian tim bén dé so
vGi chudt @ nhom an giau béo udng Lovastatin don
thuan va it han nhém diéu tri bang NaCl. Vao ngay
tap thr 6 (bd bé&n dd) khong cé sy khac biét vé thoi
gian va quang dudng baoi & géc phan tu co6 dat bén
dé & 5 ngay tap trudc gitra 3 nhém diéu tri (NaCl,
Lovastatin va Nano/Lovastatin) & ca hai ché dé an.
Mot s6 nghién clru cla tac gia khac danh gia anh
hudng clia mot s6 dugc chat lén kha nang hoc tap
tri nhd cua dong vat gy béo phi bang bai tap trong
moi trudng nudc, nhu Liu Y va cong su (2014) [10]
va nghién clru ctia Pathan A.R va céng sy (2008) [9].
LiuY va cong sy da danh gia anh hudng ctia Luteolin
l&n su thi€u hut nhan thic cha chudt nhat béo phi
do &n ché& do an giau chét béo, s dung bai tap mé
6 nudc, cho thay qua 5 ngay tdp nhém chudt dugc
diéu tri bang Luteolin c6 sy khac biét vé thoi gian
tim bé&n db tir ngay tap tht 3 dén ngay th 5 so véi
nhém chudt béo phi khéng diéu tri. Panthan A.R va
cbng su lai cho thay Rosiglitazone cai thién tri nh@
khong gian trén chudt cong an ché do &n cao nang
giau chéat béo gay béo phi bang bai tap mé 16 nudc,
cho thay vao ngay tap cudi cung (ngay thi¥ 5) mdi cé
suw khac biét cé y nghia théng ké vé thdi gian tim bén
db gitta nhém béo phi diéu tri bang Rosiglitazone va
nhém béo phi khéng diéu tri. K&t qua clia ching toi
goiy rang té hop Nano Alginate/Chitosan/Lovastatin
co tac dung caithién hoc tap trén chudt béo phihon
so vdi nhém chudt béo phi diéu tri badng Lovastatin
don thuan va chua thay tac dung lén kha nang goi lai
tri nh& & bai tap trong mé 6 nudc.

5. KET LUAN

TUrcéc két qua thu dugc cho thay phirc hop Alginate/
Chitosan/Lovastatin c6 tac dung cai thién kha nang
hoc tap va tri nhé khéng gian trén chudt béo phi,

2 Crossrefd 87 “
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nhung chua thdy tac dung lén kha nang goi lai tri

nhé.
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