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TOM TAT

Dat vin dé: Mo hinh Lipopolysaccharide (LPS) la mo hinh thuc nghiém gdy suy giam tri
nhé phé bién trén dong vit véi nhiéu wu diém nhu tinh mé phong cao, dé thiét lap, phan vmg 16 rang
va phit hop cho nghién civu co ché. Tuy nhién, hién tai trong mede chwa c6 nhiéu nghién civu vé mé
hinh gay suy giam tri nho bang LPS. Muyc tiéu nghién ciru: Xdy dung mo hinh gay suy giam tri nho
bang LPS trén chudt nhdt tring. Péi twong va phwong phdp nghién cieu: Gay suy giam tri nho trén
chugt Swiss Albino bang cdch tiém phiic mé LPS véi ba mire liéu la 3mg/kg, 5mg/kg va 7mg/kg thé
trong chugt va danh gia két qua dira vdo cdc thi nghiém danh gid hanh vi vé tri nhé va ty 1é chudt
chét. Két qua: LPS lieu 5mg/kg va 7mg/kg gdy suy gidm tri nhé twong dwong nhau va ré rét hon so
v6i liéu 3mg/kg. Két lugn: Da xdy dung droc mé hinh gdy suy giam tri nhé bang LPS voi liéu toi
uu la Smg/kg.

Tir khoa: Suy giam tri nho, LPS, nghién cuu thuc nghiém.

ABSTRACT

ESTABLISHMENT OF A LIPOPOLYSACCHARIDE (LPS)-INDUCED
MEMORY IMPAIRMENT MODEL IN MICE

Pham Thi Kim Ngan, Phan Thi Thu Huong, Cao Yen Linh, Pham Thanh Toan,
Le Hoang Anh Thu, Le Tran Bao Ngoc, Duong Xuan Chu”
Can Tho University of Medicine and Pharmacy
Background: The Lipopolysaccharide (LPS) model is a widely used experimental model for
inducing memory impairment in animals. It offers several advantages, including high translational
relevance, ease of establishment, robust and reproducible responses, and suitability for mechanistic
investigations. However, to date, there have been relatively few domestic studies employing LPS-
induced models of memory impairment. Objectives: To establishment LPS-induced memory
impairment model in mice. Materials and methods: Memory impairment was induced in Swiss
albino mice via intraperitoneal administration of lipopolysaccharide (LPS) at three dosage levels:
3 mg/kg, 5 mg/kg, and 7 mg/kg body weight. Outcomes were evaluated based on behavioral test of
memory function and mortality rates. Results: LPS at doses of 5 mg/kg and 7 mg/kg induced
comparable levels of memory impairment, both of which were more pronounced than those observed
at the 3 mg/kg dose. Conclusions: This LPS-induced model of memory impairment was successfully
established, with 5 mg/kg identified as the optimal dose.
Keywords: Memory impairment, LPS, experimental research.

I. PAT VAN PE

Suy giam tri nhd 1a mot van dé ngay cang dugc quan tim trong y hoc hién dai, dédc
biét v6i su gia tdng dan so gia trén toan cau. Theo TO chirc Y teé Thé gigi (WHO), s6 luong
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nguoi bi rbi loan nhan thirc, dic biét 1a sa st tri tu¢ va Alzheimer, dang tang nhanh chéng,
de doa tr¢ thanh mdt trong nhiing ganh nang y té nghiém trong nhat trong thé ky 21, dic
biét & cac qubc gia dang phat trién [1], v6i co ché bénh sinh ngay cang dugc ching mlnh
lién quan chit ch& dén viém than kinh va stress oxy héa qua d6 dit ra nhu ciu cap thiét vé
cac mo hinh thuc nghiém phu hop nham 1am sang to co ché va dinh hudng can thiép diéu
tri. Trong d6, md hinh giy suy giam tri nhé bang Lipopolysaccharide (LPS) ¢6 nhiéu wu
diém 1o rét [2]. Lipopolysaccharide (LPS) la mot thanh phan cu trac cua thanh té bao vi
khuan Gram 4m, cuy thé 1a phan lipid A va chudi polysaccharlde LPS da dugc chirng minh
thiic ddy nhing biéu hién 1am sang cua rdi loan hanh vi, bao gom giam kha ning kham pha,
suy giam kha nang ghi nhé trong thir nghiém Morris water maze, Y-maze, Novel object
recognition va dan dén biéu hién tuong tu cac triéu chimg & cic bénh thodi hoa than kinh ¢
nguoi [3]. Cac nghién ctru trén dong vat cho thay sau khi LPS dugc tiém hé thong, ndong do
cytokine tién viém trong ndo tang lén dang ké, di kém voi hoat hoa NF-kB va cac con duong
viém khac, 14 co ché chinh dan tdi stress oxy héa, rdi loan dan truyén cholinergic va suy
giam chirc nang nhan thirc. Pong thoi, viéc LPS kich hoat microglia con lam tang san Xuat
cac gbe oxy va lipid peroxidation, trong dé chi s6 MDA (malondialdehyde) thuong duoc
dung dé dinh luong mirc dJ stress oxy hoa, phan anh sy tdn hai neuron do cac loai oxy phan
g (Reactive Oxygen Species - ROS) ting cao sau phan tng viém. Pang chi y, ving hoi
hai ma va vung vo nao la hai ving ndo co vai tro quan trong trong hoc tap, ghi nhé va xu ly
thong tin, ddng thoi ciing 12 nhitng ving d& bi ton thuong trude dap tng viém than kinh do
LPS. Hoat héa microglia cung su gia ting cac cytokine tién viém va stress oxy hoa tai hai
vung nay lam suy giam tinh déo synap, anh huéng dén chirc ning mang ludi than kinh va
dan dén suy giam nhan thirc. Do d6, ving hdi hai ma va viing vo nio thudng duoc lya chon
dé danh gia cac chi diu sinh héa cta ton thuong than kinh trong cac nghién ctru str dung mé
hinh LPS gdy suy giam tri nho [4], [5], [6]. Trong bdi canh nghién ctru thuc nghiém trong
nudc, viée xay dung mo hinh LPS trén chudt nham danh gia stress oxy hoa va suy giam
than kinh s& tao co s& khoa hoc cho viéc phat trién cac chién luge diéu tri lién quan dén
viém than kinh va suy giam tri nhd. Nghién ctru duoc thuce hién véi muc tiéu: Xy dung mé
hinh gay suy giam tri nhé bang LPS trén chudt nhat tring.
II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

- Pong vt thir nghiém: Chudt nhit trang chung Swiss Albino duc 4-5 tudn tudi,
trong lugng trung binh 20g + 2g. Pugc cung cap boi vién Pasteur Thanh phd Ho Chi Minh.
Chudt dugc nudi bang thuc pham vién va nudc uong day dt, duge 6n dinh it nhit 1 tuan
trude khi thi nghiém.

- Héa chit thir nghiém: Lipopolysaccharide (LPS) (Sigma Aldrich, M¥), nuéc
mudi sinh 1y 0,9% (Fresenius Kabi, Viét Nam)

2.2. Phuong phap nghién ciru

Tién hanh xay dung mo hinh gy suy giam tri nh bang LPS trén chudt nhit trang
v6i ba muc lidu 1a 3mg/kg, Smg/kg va 7mg/kg.

Chudt duoc chia ngau nhién thanh 4 nhém (n = 15 mdi nhom) bao gdm: 16 sinh Iy
va ba 16 tiém LPS v6i cac muc lidu khac nhau (lidu 3 mg/kg, liéu 5 mg/kg va lidu 7 mg/kg).

Chudt duoc chia ngﬁu nhién thanh cac 16 nhu sau:

- L6 sinh 1y: Tiém phtic m6 NaCl 0,9%
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- L6 LPS lidu 3 mg/kg: Tiém phuc md LPS lidu 3mg/kg

- L6 LPS lidu 5 mg/kg: Tiém phuc md LPS lidu 5 mg/kg

- L6 LPS lidu 7 mg/kg: Tiém phic mo LPS lidu 7 mg/kg

Dé danh gia mirc do suy giam tri nhé theo ting liéu gay bénh, sir dung cac md hinh
Y - maze, Novel object, Water-maze sau khi ti€ém LPS.

Tat ca chudt duge gy mé va ldy mau ndo vao 3 thoi diém khac nhau 13 1 ngay sau
tiém, 3 ngay sau tiém va 11 ngay sau tiém.

Céac mau dugc xir Iy dong nhét hoa theo quy trinh va sir dung dé xac dinh mirc do
stress oxy hoa bang dinh luong nong 6 malondialdehyde (MDA).

* Cac m6 hinh danh gia tri nhé

Mo hinh Y-maze: M hinh dugc tién hanh theo phuwong phap cua Prieur EAK
(2019) [7]. Thong sb danh gia 13 ty 18 ludn phién (ty 1& % s 1an chudt di chuyén vao 3
canh tay khac nhau lién tiép).

M6 hinh Novel object: M6 hinh duoc tién hanh theo phwong phap cua Ennaceur va
Delacour [8]. Chudt dugc cho tiép xtc véi hai vat gidng nhau trong pha huén luyén, sau d6
mot vat duoc thay bang vat moi & pha kiém tra. Pugc danh gia thong qua thoi gian kham
pha vat madi so voi vat quen. Chudt ¢o tri nhd tdt s& wu tién kham pha vat mdéi, phan anh kha
nang ghi nhd nhan thiec.

M6 hinh Morris Water Maze: M6 hinh dugc tién hanh theo phuong phép cua
Othman MZ (2022) [9]. M6 hinh gom ba giai doan ké tiép nhau: hidden platform test,
probe test, va working memory test. Néu chudt c6 kha ning ghi nhé tét, thoi gian tim kiém
try s& giam dan sau mdi lan thr.

- Phwong phap xir 1y s6 liéu: Cac két qua duoc xir 1y, trinh bay dudi dang gia tri
trung binh + sai sb chuan (Mean + SEM). Dung phan mém SPSS 20.0 dé phan tich sy khac
biét giira cac 16 bang phép kiém T-test. Su khac biét ¢6 nghia thng ké khi p < 0,05.

- Pao dirc trong nghién ciru: Nghién ciru duoc Hoi dong Pao duc trong nghién ciu
trén dong vat thuc nghiém Truong Dai hoc Y Dugc Can Tho théng qua theo phiéu chap
thuan so 25.4.5.HV.CTUMP/PCT-HDDD.

III. KET QUA NGHIEN CUU
3.1. Két qua trén cac md hinh danh gia hanh vi
3.1.1. Két qua thir nghiém trén mé hinh Y-maze

80 *
I ' *

Sinhly  Liédu7 Liéu 5 Liéu 3

Ty 1€ luan phién
ALT(%)

N OB
[w) () (e} ()

Hinh 1. Biéu d6 biéu dién ty 1&¢ ALT (%) & 4 nhém chudt trong thir nghiém
mo hinh Y-maze
Chui thich: * p < 0,05 so vdi 10 sinh .
Nhan xét: Két qua thir nghiém cho thay cac 16 tiém LPS lidu 7 mg/kg, liéu 5 mg/kg
c6 ty 18 luan phién ALT (%) thap hon so v&i 16 sinh 1y va thap twong dwong nhau (55,86%,
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56,38%), su khac biét co y nghia thong ké (p < 0,05). Tuy nhién, 16 tiém LPS lidu 3 mg/kg
c6 ty 1& luan phién ALT (%) thap hon 16 sinh 1y su khac biét khong co y nghia thong ké.
3.1.2. Két qua thir nghiém trén mé hinh Novel Object
* Ngay huén luyén
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Hinh 2. Biéu d6 biéu dién thoi gian kham pha 2 vt A va B cta 4 nhom chudt trong ngay
huan luyén ciia mo hinh Novel Object
Nhén xét: Trong ngay huan luyén, thoi gian kham pha vét thé A va B khong khac
biét c6 y nghia thong ké gitta céac 10.

* Ngay kiém tra
* I
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Thoi gian kham pha
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Hinh 3. Biéu d6 biéu dién thoi gian kham pha 2 vat A va C cua 4 nhém chudt
trong ngay kiém tra cua mo6 hinh Novel Object
Nhan xét: Trong ngay kiém tra, cac 16 tiém LPS déu c6 xu huéng giam ty 1¢ kham
phé vat méi (C) so vai 16 sinh 1y, tuy nhién su khac biét khong c6 ¥ nghia théng ké, murc do
suy giam khéc nhau giita cac lidu gay bénh.
3.1.3. Két qua thir nghiém trén mé hinh Water Maze
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Hinh 4. Biéu d6 biéu dién thoi gian dao thoat (gidy) & 4 nhom chudt
trong hidden platform test
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Nhian xét: Giai doan nay cho thiy tit ca cac 16 déu c6 xu hudng giam thoi gian dao
thoat qua cac ngay. Cac 16 tiém LPS van thoi gian tim try dai hon so v6i 10 sinh 1y, rd hon
0 licu 7mg/kg. Tuy nhién sy khac bi¢t khong cé y nghia thong ké.
* Probe test

w

g 2,12
832 1,52
= o
S g 0,8
o) =)
25 ]

=0
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Hinh 5. Biéu do biéu dién s6 1an vuot qua try trong probe test & 4 nhém chudt

Chui thich: * p < 0,05 so voi I6 sinh Iy.

Nhan xét: S6 1an vuot qua tru ¢ 16 tiém LPS liéu 7 mg/kg thap hon so voi 10 sinh ly,
su khac biét c6 y nghia thdng ké (p < 0,05). O liéu 5 mg/kg s6 1an tim dugc tru van thap hon
s0 v6i 16 sinh 1y tuy nhién sy khac biét chua c6 y nghia théng ké. Két qua thir nghiém 16
tiém LPS liéu 3 mg/kg (1,93) tuong duwong 16 sinh 1y (2,12).

* Working memory test
50

40
30
20
10

0

sinh by ligu 7 ligus ligu 3
Hinh 6. Biéu d6 biéu dién thoi gian dao thoat (gidy) ¢ 4 nhém chudt trong working
memory test
Chu thich: * p< 0,05 so voi 6 sinh Iy .
Nhan xét: Két qua thir nghiém ghi nhan thoi gian tim try & cac 16 giam dan theo
ngay, 16 tiém LPS liéu 7 mg/kg va lieu 5 mg/kg mat nhi€u thoi gian tim try hon so voi 16
sinh 1y, su khac biét c6 y nghia thong ké (p < 0,05).

Thei gian dao thoat
(gidy)

3.2. Panh gia mirc do stress oxy hoa tai viing hoi hai ma (hippocampus) va ving vé
nio (cortex) thong qua phuwong phap dinh lwgng MDA
Két qua phwong phép dinh lwgng MDA trén ving hdi hai ma
1.0

Ham lugng MDA
nmol/mg protein
o
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Hinh 7. Biéu d6 biéu dién ndng do MDA trén ving hdi hai ma
Cha thich: T1 (1 ngay sau tiém), T3 (3 ngay sau tiém), T11 (11 ngay sau tiém)
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Nhan xét: Két qua dinh lugng MDA trén ving hoi hai ma cho thay 16 tiém LPS c6
ham lugng MDA cao hon 1o rét so véi 16 sinh 1y va ¢6 xu hudng tang theo thoi gian. Cho
thiy stress oxy hoa kéo dai.

Két qua phwong phap dinh hrgng MDA trén ving vé nio

0.5
<o 04 T
22 o3 1 ==
o £ +
EE — e i = =
Z35 Ol
S E o0
Tl T3 T11
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Hinh 8. Biéu d6 biéu dién ndng d6 MDA trén ving vo nio

Chu thich: T1 (I ngay sau tiém), T3 (3 ngay sau tiém), T11 (11 ngay sau tiéem)

Nhan xét: Két qua cho thay 16 sir dung LPS c6 ham luong MDA cao hon so véi 16
sinh 1y va ting theo thoi gian. Tuy MDA ting nhung dao dong hon, xu huéng khong 6n
dinh bang ving hoi hai ma.
IV. BAN LUAN

4.1. Panh gis két qua trén cic mé hinh hanh vi

Céc thut nghiém hanh vi (behavioral tests) 1a nhiing cong cu quan trong trong dugc
1y thuc nghiém nham danh gia mtc do ton thwong than kinh thong qua biéu hién hanh vi
ctia dong vat thi nghiém. Trong pham vi nghién ctru ndy, viéc khao sat ton thuong tai ving
hai ma (hippocampus) va vo néo (cortex) doi hoi lya chon cac mé hinh hanh vi phu hop véi
cac cdu tric ndo nay nham dam bao d6 nhay va do tin ciy cua két qua. Nhiéu bang ching
cho thiy céc test hanh vi nhu Y-maze, Novel Object va Water Maze duoc sir dung rong rai
dé danh gia chirc nang hoc tap va tri nhd trén dong vat thi nghiém, trong dé cac qua trinh
nay phu thudc chit ché vao tinh toan ven cua ving hdi hai ma va cac ving vo ndo lién quan.

Mo hinh Y-maze dugc dung dé danh gia sy suy giam tri nhé lam viéc khong gian,
dic trung cho sy luu trit tri nhd trong khong gian. Két qua thu dugc cho thiy 16 tiém phuc
md LPS ty 18 ALT(%) giam so voéi 16 sinh 1y. Trong d6 liéu 7 mg/kg va liéu 5 mg/kg su
khac biét c6 ¥ nghia thong ké so vai 16 sinh 1y. Trong mé hinh Y-maze, ty 18 luan phién tu
phat ALT(%) 1a chi s6 phan anh tri nhé 1am viéc khong gian. Chudt binh thudng ¢ xu
hudng di vao canh tay chua dugc kham phé thay vi quay lai canh tay vira di qua. Do do,
ALT% cang cao chimg to chudt cang ghi nhé tot cac canh tay vira kham phé, trong khi
ALT% giam phan anh suy giam tri nhé lam viée va kha nang xtr ly thong tin khong gian
[10]. Twong ty nghién ctru ctia Tyrtyshnaia A va cong su sir dung mo hinh viém than kinh
bang LPS, ty 16 ALT & nhom LPS giam rd rét so v6i nhom ching, cho thiy LPS giy suy
giam tri nhd 1am viée va rdi loan chire nang hippocampus. Két qua nay phu hop véi nghién
ctru hién tai [11].

Mb hinh Novel object vao ngay huén luyén ty 1& kham pha giita hai vat thé (A-B)
khong khéc biét giira cac 16, dam bao tinh dong nhét ciia mé hinh. O ngay kiém tra cac 16
tiém LPS déu giam ty 1¢ kham pha vat thé méi (C) so véi 10 sinh 1y, chimg to suy giam tri
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nhé nhan dién. Muc d6 suy giam phuy thudc liéu, pht hop véi co ché viém than kinh va
stress oxy hoa do LPS gay ra, ddn dén r6i loan chirc nang ving hippocampus va cortex. Két
qua nay tuong ddng v6i nghién ctru Alzahrani va cong su (2022), khi chudt duoc gy viém
than kinh bang LPS lam giam kha nang nhén dién vat thé moi. Tac gia cling ghi nhan ton
thwong mo hoc tai vo ndo trudc, cho thdy suy giam tri nhd nhan dién c6 lién quan dén rdi
loan chirc nang vung hippocampus va cortex [12]. Tuong tw, Zhao va cong su ciing ghl nhan
LPS lam giam chi s6 nhan dién vat thé méi thong qua roi loan két noi chire nang gitra vo
ndo trudc tran va ving CA1 cua hippocampus, dan dén giam dan truyén GABA va suy giam
tri nhé nhan dién [6].

Mo hinh Water - maze ciing duoc dung dé danh gia kha nang hoc hoi va ghi nhé
trong khong gian va trong test nay chudt dugc huan luyén phai thoat khoi méi trudng nude
xung quanh béng cach boi dén tru dit an dudi mat nude.

Trong giai doan hidden platform, tit ca cac 16 déu cai thién thoi gian dao thoat qua
cac ngay, phan anh qua trinh hoc tap khong gian. Tuy nhién, chudt ¢ cac 16 LPS c6 xu hudng
kéo dai thoi gian tim try, rd hon ¢ lidu cao, cho thay su suy giam kha nang ghi nho vi tri try
c¢d dinh. Két qua probe test cung ghi nhan xu huong giam so lan boi qua tru & cac 16 tiém
LPS so vdi 16 sinh 1y, cing ¢d nhan dinh vé suy giam tri nhé khong gian. Déi voi working
memory, cac 16 tiém LPS mét nhiéu thoi gian hon dé tim tru khi vi tr thay ddi, g01 Yy su suy
giam kha ndng ghi nhé linh hoat.

Thong qua két quéa cta cac chi s6 hanh vi cho thiy sy khac biét vé muc do dap Gmg
gitra ba liéu LPS. O liéu 3 mg/kg, cac thay doi ghi nhan trén ty 18 luan phién & Y-maze, thoi
gian kham pha vat thé & NOR va thoi gian tim tru trong Water-maze déu theo xu huéng suy
giam so v6i 16 sinh 1y, tuy nhién bién d6 thay ddi nho va su khac biét khong co ¥ nghia
thdng ké, cho thay liéu 3 mg/kg co thé chi gay dap tng viém & muc do nhe. O lidu 5 mg/kg,
cac chi s6 hanh vi va chi sb sinh hoa thé hién xu hudng thay dbi nhat quan hon gitra cac
phep thur. Mure do bién d6i 6 liéu nay 6n dinh hon so véi liéu 3 mg/kg va lidu 7 mg/kg. Piéu
nay goiy rang dap tng viém than kinh ¢ liéu 5 mg/kg dtt manh dé anh hudng dén chuc nang
hdi hai ma. Nguoc lai, 1idu 7 mg/kg cho thay xu huéng thay doi hanh vi rd hon vé mit gia
tri trung binh, tuy nhién ty 1€ chuot chét cao hon.

4.2. Panh gia két qua dinh lwong MDA trén ving hdi hai mi va viing vé nio

Két qua dinh luong MDA cho thdy ndng d6 MDA ting & ca ving hdi hai mé va ving
v6 ndo & cac nhdm gay bénh bang LPS, phan anh sy gia ting qué trinh peroxy hoa lipid do
stress oxy hoa. Tuy nhién, mirc do bién ddi MDA ¢6 su khac biét gitra hai vung ndo. Tai
ving hdi hai md, MDA tang r6 rét va c6 xu huong tang theo thoi gian, cho thiy ton thuong
oxy hoéa tién trién va kéo dai. Nguoc lai, tai viing vo nio, MDA tuy tang nhung bién dong
hon va khong duy tri xu hudng tang lién tuc, cho thiy mirc d6 t6n thuong it on dinh, sy khac
biét nay c6 thé do ving hoi hai ma 14 ving nhay cam hon véi stress oxy hoa va viém than
kinh, dong vai trd trung tdm trong chirc ning hoc tap va tri nhé. Két qua nay phu hop voi
nghién ctru ctia Al-Amin va cong su, trong d6 LPS lam ting dang ké nong d6 MDA ¢ ca
hippocampus va cortex [13]. Ngoai ra, nghién ctu cua Garcia va cong sy cing ghi nhan
LPS lam tdng manh qua trinh peroxy héa lipid va rdi loan can bang oxy hoa tai hippocampus,
gop phan lam suy giam chuc nang hoc tap va tri nhé [14]. Dang chu y, trong ba mirc liéu
tiém LPS thi lidu 5 mg/kg tao ra sy gia ting MDA 6n dinh hon tai hippocampus va cortex
qua cac thoi diém danh gia, trong khi liéu 3 mg/kg chi gy thay d6i nhe va lidu 7 mg/kg c6
xu hudng dao dong 16n hon, c6 thé lién quan dén dap tmg viém qua mirc va doc tinh toan
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than. Két hop voi két qua cta cac phép thir hanh vi, diéu nay cho thay lidu 5 mg/kg da manh
de tao stress oxy hoa kéo dai nhung van duy tri dugc tinh 6n dinh cia mo hinh.

V.KET LUAN

Nghién ctru cho thay LPS liéu 5 mg/kg 13 liéu phu hop dé xay dung mé hinh gy suy

giam tri nhé bang LPS trén chudt nhat tring, thé hién qua muc do gdy suy giam chirc nang
ghi nhé rd rét hon so véi lidu 3 mg/kg, dong thoi lam tang 6n dinh nong d6 MDA hon so
véi lieu 7 mg/kg, the hién su can bang hop 1y gitra hi¢u qua gady md hinh.
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