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Tém tit: Acetylcholinesterase (AChE) 1 mdt enzym dich quan trong trong didu tri bénh
Alzheimer. Vai tro chinh cia AChE la thiy phén acetylcholine va dan dén trc ché dan truyen xung
dong than kinh. Dugc liéu 1a mot ngudn tiém ning chira cic chat c6 kha ning wc ché enzym
AChE. Trong nghién ctru ndy, chung t6i danh gia tac dung @rc ché AChE cia cac phan doan dich
chiét tir cdy Hoang lién 6 ro. MAu dugc liéu dugc chiét xuét siéu 4m bing ethanol 96% va chiét
phan doan lan luot véi n-Hexane, ethyl acetate (EtOAc) va n-Butanol (n-BuOH). Phuong phép
dugc tién hanh theo phuong phap do quang cua Ellman, c6 thay déi cho phu hop vé6i diéu kién
phong thi nghiém. Két qua cho thiy phan doan n-BuOH c6 hoat tinh &rc ché AChE manh nhét, tiép
theo 1a cao tong EtOH va thp nhét 1a phan doan EtOAc. Téac dung trc ché AChE ciia phan doan n-
BuOH ting dan theo ndng d6 vai ICs 14 3,38 + 0,07 pg/mL. Phan tich dong hoc enzyme cho thiy
phan doan n-BuOH c6 kiéu trc ché hdn hop voi Ki 14 3,416 = 0,05 pg/mL. Nghién ctru cho thiy
Hoang lién 6 o 1a mot duogc lidu tiém ning c6 tac dung e ché AChE c6 thé sir dung voi muc dich
diéu tri bénh Alzheimer.

Tir khéa: Hoang lién 6 10, Mahonia nepalensis, enzym acetylcholinesterase, trc ché enzym, dong

hoc enzym.

1. Dit van dé

Bénh Alzheimer 14 rdi loan thoai hoa than
kinh thuong gap nhét va la nguyén nhan phé
bién nhét cua chimg mat tri, v6i cac trigu ching
1am sang nhu suy giam nhan thirc tién trién lién
quan den suy giam trong cac hoat dong cua
cudc song hang ngay va rdi loan hanh vi tién
trién trong sudt qua trinh bénh [1]. Theo gia
thuyét cholinergic, viéc phat sinh bénh
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Alzheimer ¢6 li€én quan dén su thiéu hut chat
dan truyén than kinh acetylcholine trong ndo t6i
gﬁn 90% bénh nhan méic bénh Alzheimer la su
suy giam ndng d6 ACh trong ving dudi ddi va
vo nao [2]. Acetylcholine 1a chét dan truyén than
kinh tai khe synapse, c6 vai trd quan trong trong
hoat dong cua hé thin kinh va n6ng do
acetylcholine dugc duy tri 6n dinh boi enzyme
acetylcholinesterase (AChE). AChE 1la mét
enzyme cO chuc nang lam ngung lai hoat dong
clia chat dan truyén than kinh acetylcholine tai cac
synapse than kinh cholinergic théng qua viéc thuy
phéan acetylcholine tao thanh cholin va acid acetic.
O cac bénh nhan mac bénh Alzheimer, do c6 su
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tich tu cac mang amyloid va cac dam ri than
kinh, khién cho nong do acetylcholine bi suy giam
dang ké [3]. Do vay, cac thuc e ché AChE
nham duy tri nong d¢ acetylcholine dong mot vai
trd quan trong trong viéc ngin chin su tién trién
cua bénh Alzheimer.

Céc hop chat ty nhién tir dwoc liu duoc coi
nhu mot ngudn quan trong cung cép nhirng hop
chét tiém niang dung diéu trj cic bénh khac
nhau, trong d6 c6 bénh Alzheimer [4]. C6 rat
nhidu nghién ctru di tién hanh danh gia hiéu
qua cia dich chiét toan phin véi tac dung
chéng lai Alzheimer va tién hanh phan lap cac
hop chit co tac dung bao vé hiéu qua [5]. Cay
Hoang lién 6 6 do tir 1au da duoc st dung trong
cac bai thude y hoc cb truyen va c6 nhibu tac
dung dugc ly quan trong, gan day dugc sy quan
tAm cua nhiéu nha nghién ctru duoc liéu. Hoang
lién 6 16 c6 tén khoa hoc 1a Mahonia neplensis
DC., thuoc ho Hoang lién gai (Berberidceae).
Ngoai ra dan gian con goi la cdy mét giu, dung
chira cdc bénh v€ gan, bénh v€ duong tiéu hoa
va nhiéu tic dung quy khac. O nuéc ta, nim
1967, cay Hoang lién 6 ré dugc phat hién dau
tién ¢ vung nui cao huyén Bat Xat, tinh Lao
Cai. O Viét nam, cay Hoang lién 6 16 ¢ & cac
ving nui cao lanh nhu Sin Ho - Lai Chau, Sa Pa
- Lao Cai, Pdng Vin - Ha Giang va Langbian -
Lam Ddng. B6 phan dung bao gdm 14, than, ré
va qua. RE, than, 14 cta cdy Hoang lién 6 16 déu
c6 chira alcaloid, saponin, acid amin, sterol, 1a
chtra tanin. Hoang lién 6 r6 chira chu yéu 1a cac
alcaloid c6 nhan isoquinolin. Trong d6 cac
alcaloid c6 khung protoberberin nhu berberin,
palmatin, jatrorrhizin. .. 14 thanh phan chinh [6,
7]. Ngoai ra con c6 cac alcaloid c¢6 khung
bisbenzyl isoquinolin nhu  oxyacanthin,
berbamin [6, 7]. Theo y hoc ¢ truyén, Hoang
lién 6 r6 c6 tac dung thanh nhiét & phé Vi, can
thudn, loi tiéu va lam diu kich thich va thuong
duoc dung dé chira ho lao, sdt con, dau lung
géi, chita viém rudt, ia chay, viém da, di Ung,
an udng khong tiéu [6, 7]. Mic du di c6 mot s6
nghién ciu lién quan dén tic dung khéng
khuén, chéng viém, chéng oxy héa cia Hoang
lién 6 r6 nhung chua c6 nghién ctru vé kha ning
trc ché enzyme AChE, do d6 viéc danh gia tac

A

dung nay cua Hoang lién 6 ré s& gop phin
chirng minh tac dung dugc 1y ctiia dugc li€u nay
va kha niang mg dung trong diéu tri bénh suy
giam tri nhd hodc bénh Alzheimer. Vi vay,
chung t6i tién hanh nghién cru ndy nhim danh
gia kha nang bao vé than kinh ctia Hoang lién 6
16 dé diéu tri bénh Alzheimer va cac bénh thoai
hoa than kinh khac thong qua kha ning trc ché
AChE cuia céc dich chiét tir than cua cdy Hoang
lién 6 10.

2. P6i twong va phwong phap nghién ciru
2.1. Péi twong nghién ciru

Phén than phoi khé ctia cdy Hoang lién 6 1o
thu hai vao thang 9 nim 2015 & Bic Can. Mau
nghién ctru dugc giam dinh thyc vat hoc boi Bo
mén Duoc liéu - Duoc cb truyén, Khoa Y
Duoc, Pai hoc Qubc gia Ha Noi.

Hoa chét, dung moi

5,5’-dithio-bis-(2-nitro) benzoic acid
(DTNB) (Himedia, An Do),
Acetylthiocholine iodide (Sigma, Singapore),
Acetylcholinesterase ~ (Sigma,  Singapore),
Berberine chloride (Himedia, An d6). Cac dung
moi céng nghiép bao gdm n-hexane, ethyl
acetat (EtOAc), n-butanol, ethanol (EtOH)
(Shouguang, Trung Quéc) va nudc cit (H20).
Thiét bi: May do quang UV Aligent
technologies Cary 60 UV-Vis, M¥.

2.2. Phwong phdap nghién cuu

Phwong phdp chiét xuit dwoc ligu: Mau
than cay duoc rira sach, phoi va siy kho & 50°C,
thai nho. Dugc liéu (1 kg) sé& duoc chiét xuat
bang ethanol 96% (3L x 3 lan) bang phuong
phap siéu 4m. Dich chiét duoc loc qua gidy loc
va gop lai, co dich chiét bang may c6 quay chan
khong thu dugc 78,45 g can ethanol. Hoa can
v6i khoang 300 mL nudc cét roi chiét phan
doan lan lugt voi n-hexan, ethyl acetat va
n-butanol (mdi dung moéi 3 1an mdi lan 300
mL). Thu dwgc can tr dich chiét n-hexan
(17,45 g) ethyl acetat (20,86 g), n-butanol
(25,06 g).
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2.3. Phuong phdp danh gid kha ndng e ché

enzym AChE

Phuong phap do quang in vitro dugc dung
dé danh gid tic dung wc ché enzym
acetylcholinesterase dugc xay dung bdi Ellman
vao nim 1961 [8]. Nguyén tic cia phuong
phap nhu sau: Co chit acetylthiocholin iodid
(ACTI) bi thiy phan nho xtc tac cua AChE tao
thiocholin. San phdm thiocholin phan tng véi
thudc thor acid 5-5’-dithiobis-2-nitrobenzoic
(DTNB) tao thanh hop chit acid 5-thio-2-nitro
benzoic ¢6 mau vang. Luong hop chit mau
dugc tao thanh nay ty 1€ thudn véi hoat do cua
AChE. Duya vao xac dinh do hip thu cia mau
thir & 412 nm dé danh gia hoat tinh cia AChE.

Tién hanh phwong phap: Hdn hop phan
tmg bao gébm 700 pL dung dich dém natri
phosphat (pH 8,0); 100 uL dung dich thir & cac
néng d6 khac nhau va 100 pL dung dich
enzyme AChE 0,5 IU/mL. Tron déu va dem u
15 phat tai 25°C. Cac dich chiét duoc thur va
chat chuan duong (Berberine chloride) duoc
hoa tan trong 10% dimethyl sulfoxide (DMSO).
Sau d6, thém 50 pL of DTNB 2,5 mM va 50 pL
ACTI 2,5 mM va tron déu. Tiép tuc @ hdn hop
trong 10 phat ¢ 25°C. Sau d6, dung dich duoc
do do h?ip thu & budc song 412 nm. Tét ca cac
thi nghiém duoc lap lai 3 lan. Berberin clorid
duge st dung 1am ching dwong. Phan trim trc
ché hoat d6 enzym AChE (% I) duoc tinh theo
cong thirc:

JIEl'l'.‘ - A‘:

C (w]

Trong do: %l: ph?m tram hoat tinh AChE bi
trc ché

Ool = x100

Ac: d6 hip thu ctia mau chimg (khong chira
20 pL dung dich thw)

At: d6 hép thu ciia mau thur

Ao: d6 hap thu cia mau trang (1 mL dung
dich dém sodium phosphate)

Gia tri wc ché enzym AChE ICs, clia cac
mau thir duge tinh dya vao do thi log (nong do
mau thir) va % tc ché.

2.4. Phuong phap xac dinh dac diém dong hoc
tec cheé enzym AChE

DPong hoc trc ché enzym AChE cua phan
doan dich chiét n-BuOH dugc tién hanh theo
phuong phap mo ta trudc day [9]. Hon hop
phan {mg gom 700 pL dung dich dém sodium
phosphate (pH 8.0); 100 uL dung dich thir ¢
cac ndng d0 phan doan dich chiét n-BuOH
0; 2,5; 5 va 10 ug/mL) va 100 puL dung dich
enzym AChE 0,5 [U/mL. Tron déu va dem u
15 phut tai 25°C. Sau d6, thém 50 pL of DTNB
2.5 mM va 50 pL v6i cac ndng do khac nhau
ctia co chat ACTI (5; 2,5; 1,25 mM) va tron
déu. Tién hanh do do hap thu dung dich
duoc & budc soéng 412 nm trong vong 5
phut. TAt ca cac thi nghiém dugc lap lai 3 lan.
Str dung cac dd thi 1/[ACTI] va 1/V (1/téc do
phan {ng) (@6 thi Lineweaver — Burk) dé
xéc dinh kiu dong hoc trc ché enzym. Hing
s6 e ché Ki duoc xac dinh 1a diém giao cia
cic dudng [ndéng d6 phan doan dich chiét n-
BuOH] va 1/V (1/tbc d6 phan tGng) (46 thi
Dixon plot).

2.5. Xur Iy 56 liéu

Céc s lidu nghién ctru duge xir 1y thong ké
theo phuong phép t-test student st dung phan
mém SigmaPlot 10 (Systat Software Inc, My).
S lidu dwoc biéu dién dudi dang X + SD. Su
khac biét c¢6 y nghia khi p<0,05.

3. Két qua

Kha ning tc ché enzyme AChE phy thudc
vao néng dd cua phan doan dich chiét. Téc
dung trc ché AChE cua céac phan doan dich
chiét Hoang lién 6 ro va chuan duong berberin
clorid dugc thé hién & bang 1 thong qua gia tri
ICso. Hinh 2 va 3 thé hién mdi tuong quan gitra
gia tri Log (ndng do mau thir) va phan tram tac
dung tc ché enzyme AChE ciia cic phan doan
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dich chiét Hoang lién 6 ré va berberin clorid.
Téc dung turc ché AChE cua céc phan doan dich
chiét tang dan theo néng d6. Phan doan dich
chiét n-BuOH cho thiy c6 tic dung trc ché
enzyme AChE cao nhét voi I1Cso 1a 3,38 £ 0,07
pg/mL.

Béng 1. Gia tri ICs, ctia cac phan doan dich chiét tir
Hoang lién 6 16 va Berberin clorid

Mau thir ICso (ug/mL)
EtOH 12,08 £ 0,33
n- hexan 23,51 +1,21
EtOAc 126,74 £2,16
n-BuOH 3,38 £ 0,07
Berberin clorid 0,282 +0,03

& EWOH
< n-hexane
v EiDAc
20 4 & n-BuOH

% Uc ché AChE

1 2
Log (Nong d9) (ng/mL)

Hinh 1. D) thi biéu dién kha nang trc ché hoat
d6 enzym AChE cua cc phan doan dich chiét cay
Hoang lién 6 16. Gia tri ICs ctia cac phan doan dich
chiét dugc tinh dra vao d6 thi va chuyén tir log
[ng/mL] sang pg/mL.
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Hinh 2. D) thi biéu dién kha ning trc ché hoat
d6 enzym AChE cua Berberin clorid. Gia tri ICs,
Berberin clorid dugc tinh dya vao do thi va chuyén
tur log [pg/mL] sang pg/mL.

DPong hoc tc ché enzyme AChE cua phan
doan dich chiét n-BuOH duoc thé hién trong
hinh 4 (Lineweaver-Burk plot) va hinh 5
(Dixon plot). Tir d6 thi Lineweaver-Burk ta xac
dinh duoc kiéu trc ché enzyme cua phan doan
dich chiét n-BuOH 1a wc ché hdn hop [10].
Hang s6 Ki dugc xac dinh 13 gia tri tuyét doi tir
diém giao trén truc Ox cta 3 dudng trén dd thi
Dixon plot 1a 3,416 + 0,05 pg/mL.

50 1
40 1
30
VAN
20 1
%/ 1 2 3 4

1/[ACTI] mM-!

1/Tdc dd phan ing (abs/min)

Hinh 3. B thi Lineweaver-Burk cho phan doan dich

chiét n-BuOH. Ki hiéu: ®: 0; 0: 2,5; ¥:5; A: 10
ug/mL phéan doan dich chiét EtOAc. Nong d6 co
chat ACTI dugc st dung 1a 5; 2,5; 1,25 mM.

g

1/Téc dd phan ing (abs/min)
\\\

Nong d¢ phin doan n-BuOH (ng/mL)

Hinh 4. Db thi Dixon cho phan doan dich chiét
n-BuOH dé xéc dinh hang sb trc ché Ki. Ki hiéu:
®:1.25; 0:2,5; ¥:5mM ACTL Nong d6 phan

doan n-BuOH dugc sir dung 14 0; 2,5; 5; 10 pg/mL.
Hing sb Ki duoc x4c dinh 1a gia tri tuyét ddi tir diém
giao trén truc Ox cua 3 duong.
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4. Ban luan

Bénh Alzheimer 13 mot bénh 1y than kinh
suy giam tri nhd. Nguyén nhén cua bénh hién
chua dugc hiéu rd ~nhung gia thuyét giai thich
bénh sinh duoc chap nhan rong rai cho thay co
sy lién quan dén thiéu hut cac chat dan truyén
than kinh acetylcholine trong ndo. AChE la
enzym c0 tac dung thuy phan ACh thanh thanh
choline. M6t s6 chat trc ché enzym AChE ¢ tac
dung 1am tang lugng ACh da dugc chirng minh
c6 tac dung cai thién bénh Alzheimer nhu
Donepezil, Rivastigmin, Galantamin. Uc ché
AChHE tur lau da 1a mot trong cac dich quan
trong dé diéu tri cac chung 16i loan than kinh va
tim kiém cic hop chit méi trong didu tri
Alzheimer [11]. Tac dung tc ché enzyme
ACHhE cua cac phan doan dich chiét Hoang lién
6 16 dugc nghién ctu bang phwong phap
Ellman. Phuong phéap nay sit dung co chat la
acetylthiocholine iodide. Khi acetylthiocholine
iodide bi thuy phan do enzyme AChE tao ra
thiocholin va chit nay phan tng véi 5-5°-
dithiobis-2-nitrobenzoic (DTNB) tao ra san
phiam mau vang. Két qua nghién ctru cho thay
tac dung uc ché AChE cua céc phan doan dich
chiét tang dan theo n6ng d6. Phan doan dich
chiét n-BuOH va dich chiét tong EtOH cho thiy
¢6 kha ning trc ché cao nht véi ICso 13 3,38 +
007 va 12,08 £ 033 pg/mL. Phan doan EtOAc
c6 tac dung e ché enzym AChE thap nhat véi
ICso 1a 126,74 + 2,16 pg/mL, so v6i chuan
duong berberin clorid 14 0,282 + 0,03 pg/mL.
Tir cac két qua nay cho thdy, cac chat cé tic
dung (rc ché enzyme AChE tip trung nhiéu
trong phan doan dich chiét n-BuOH.

Dong hoc uc ché enzym AChE cuia dich
chiét tir cAy Hoang lién 6 16 chua dugc nghién
ctru trude day. Ngoai ra, do phan doan dich
chiét n-BuOH c6 gia trj ICs, thdp nhat trong cac
phan doan dich chiét (tac dung trc ché enzyme
AChE cao nhét) nén chung t6i sir dung phan
doan dich chiét n-BuOH dé nghién ctru dong
hoc e ché enzyme AChE. Do thi Lineweaver-
Burk mé ta dong hoc trc ché enzyme cua phan
doan dich chiét n-BuOH. Hinh 4 cho thiy kiéu
trc ché 1a kiéu tc ché hdn hop [12]. Hang sb Ki

dugc xac dinh 1a gia tri tuyét dbi tir diém giao
trén truc Ox cua 3 duong trén dd thi Dixon,
dugc v& theo 1/(tdc d6 phan mg) theo ndng do
phan doan dich chiét n-BuOH. Gia tri Ki dugc
xac dinh theo dd thi hinh 5 1a 3,416 + 0,05
pug/mL.

Kiéu e ché hdn hop 1a kiéu e ché dic
trung cua dugc li€u, nguyén nhan la do trong
thanh phan dich chiét c6 chira mot loat cac hop
chét c6 nhiéu co ché tac dung khac nhau [10].
Co ché wc ché cho thiy cac hop chét co hoat
tinh trong phan doan dich chiét n-BuOH c6 thé
canh tranh véi ACTI dé gan vao vi tri lién két
co chat cia enzyme AChE hodc két hop véi
enzyme AChE hodc két hop véi phirc hop
AChE-ACTL Trong trudng hop ACTI ¢ ndng
d6 cao, cac hop chét co hoat tinh trong phan
doan dich chiét c6 thé lién két vao vi tri thi hai
ctia enzyme AChE. Diéu nay duoc khing dinh
khi quan sat trén d0 thi thay gia tri Kmax ting
va Vmax giam khi nong d¢ phan doan dich
chiét n-BuOH ting.

Phian doan n-BuOH cua dich chiét cay
Hoang lién 6 16 c6 tac dung (e ché enzyme
AChE cao nhit trong cac phan doan la do chtra
cac hop chit khac nhau cé hoat tinh sinh hoc.
Két qua tac dung trc ché enzym AChE 1a do tac
dung hiép ddng cua cac hop chit nay trong
phan doan dich chiét nay. Do do, tiép tuc
nghién ctu sdu hon dé phén 1ap, xac dinh cac
hop chit co hoat tinh trong dich chiét cay
Hoang lién 6 16 cu thé 1a phan doan n-BuOH va
lam sang t6 co ché tic dung cuia cac hop chit
nay 14 rat can thiét.

5. Két luan

Nghién ctru da danh gia duoc tac dung uc
ché enzym AChE cua cac phan doan dich chiét
tir than cdy Hoang lién 6 ro. Két qua cho thay
phan doan dich chiét n-BuOH c6 tac dung trc
ché enzym AChE cao nhét (ICso = 3,38 £ 0,07
ng/mL), va kiéu @rc ché dong hoc enzyme hén
hop, mot kiéu we ché dic trung cta duogc lidu.
Két qua nay mo ra cac huéng nghién ciru sdu
hon vé thanh ph?m hoa hoc ctia phan doan dich
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chiét n-BuOH dé phan tach dwoc hoat chét tinh
khiét co tiém ning trong phong, diéu trji cac
bénh lién quan dén Alzheimer va cac rdi loan
than kinh.
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Abstract: Acetylcholinesterase (AChE) is a key target in the treatment of Alzheimer’s disease.
Principal role of AChE hydrolyzes the neurotransmiter acetylcholine. Medicinal plants are the
potential source of AChE inhibitors. In this study, we studied the AChE inhibitory activities of
extraction Mahonia nepalensis. This medicianl plant was extracted with ethanol 96% and
subsequently fractionated with n-hexane, ethyl acetate (EtOA) and n-butanol (n-BuOH) solvents.
These fractions were evaluated the AChE inhibitory activity by Ellman’s colorimetric method.
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Results showed that n-BuOH fraction had the strongest AChE inhibitory activity, followed by EtOH
extract and the EtOAc fraction was the weakest. The n-BuOH fraction inhibited AChE activity in a
dose-dependent manner with an ICsy value of 3.38 + 0.07 pg/mL. Detailed kinetic analysis indicated
that n-BuOH fraction was mixed inhibiton type with Ki value of 3.416 + 0.05 pg/mL. Our data
suggests that the Mahonia nepalensis may be a promising source of AChE inhibitors for
Alzheimer’s disease.

Keywords: Mahonia nepalensis, acetylcholinesterase inhibitory, extraction, fraction, kinetics.



