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Tém tit:

Pit vin dé: Alzheimer 1a nguyén nhan chinh gy sa sit tri tué & ngudi cao tudi va cac thude
trc ché enzym acetylcholinesterase hién duoc sir dung trong cac phac do diéu tri triéu ching
ctia bénh. Hién nay céc dan chat chalcon véi hoat tinh sinh hoc phong phu dang rat dugc quan
tam nghién ctru hoat tinh trc ché acetylcholinesterase. Muc tiéu nghién ctru: Tong hop va khao
sat hoat tinh @rc ché acetylcholinesterase in vitro clia mot so dan chat chalcon. Nghién ctru kha
nang gin két & mirc d6 phan tir cta cac dan chit chalcon téng hop trén enzym acetylcholinesterase
bang mo6 hinh mé ta phan tir docking. Tir d6 dinh hudéng tong hop cac din chét co hoat tinh trc
ché acetylcholinesterase manh. P6i twong va phwong phap nghién ciru: Trong nghién ctru
nay phan ung ngung tu Claisen-Schmidt dugc ap dung dé tong hop cac dan chat chalcon.
Hoat tinh wrc ché acetylcholinesterase cia cac dan chét chalcon téng hop duoc xac dinh béng
phuong phap Ellman va mé hinh mé ta phan tir docking duoc 4p dung dé giai thich sy twong
tac cia cac dan chat nay v6i muc tiéu tac dong & mirc 6 phan tir. Két qua: Tong cong 20 dan
chat chalcon duoc téng hop va xac dinh hoat tinh trc ché acetylcholinesterase trén in vitro,
trong d6 6 dan chét c6 gia tri IC, < 100 uM, 3 dén chat c6 100 uM <IC, <300 uM va 11 dan
chit co gia tri IC.,> 300 pM. Dian chat S17 (4’-amino-2-clorochalcon) cé hoat tinh trc ché
acetylcholinesterase cao nhat voi gia tri IC, = 36,10 uM. K&t hop voi két qua vé thir nghiém
hoat tinh ¢ ché acetylcholinesterase, m6 hinh mé ta phan tr docking giai thich kha chinh xac
kha ning gin két giita cac dan chét chalcon voi muyc tiéu tic dong ddng thoi rat ra duoc quy
luat vé mbi lién quan giira cdu tric hoa hoc va tac dung e ché acetylcholinesterase. Két luin:
Céc 2’-hydroxychalcon c¢6 nhém thé halogen trén vong B 13 nhirng dan chit ¢ hoat tinh trc ché
acetylcholinesterase manh. Dan chat S17 (4’-amino-2-clorochalcon) c¢6 thé dugc sir dung nhu
1a mot chat khoi ngudn tiém nang dé phat trién cac chét e ché acetylcholinesteerase mai.
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Background: Alzheimer is a major cause of dementia in the elderly and acetylcholinesterase
inhibitors are used to treat the symptoms of this disease. Recently, chalcones have been reported
as potential acetylcholinesterase inhibitors. Materials and methods: In this study, Claisen-
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Schmidt condensation reaction was applied to synthesize chalcones. Anti-acetylcholinesterase
activity of these chalcones was determined by Ellman method. Molecular docking studies
on acetylcholinesterase were performed to explain the interaction between these chalcone
analogues and acetylcholinesterase active site at molecular level. Results: A total of twenty
chalcones were synthesized and determined for in vitro anti-acetylcholinesterase activity.
The results indicated that six compounds having IC_ value below 100 pM, three compounds
having IC_ value in the range of 100 uM and 300 uM, the rest having IC value above 300
uM. Chalcone S17 (4’-amino-2-chlorochalcone) shows the strongest anti-acetylcholinesterase
activity in the investigated group with IC, value of 36.10 uM. In combination with the results
of the in vitro anti-acetylcholinesterase activity, molecular docking study is used to explain
the interaction between chalcone molecules and their active site, and the structure-activity
relationship is abstracted. Conclusions: Our study indicated that the 2’-hydroxychalcones
with halogen functional groups on B ring are strong acetylcholinesterase inhibitors. Chalcone
S17 (4’-amino-2-chlorochalcone) could be considered as a potential lead compound for the

development of new acetylcholinesterase inhibitors.
Keywords: Acetylcholinesterase, AChE, Alzheimer, chalcon, docking.

1. PAT VAN PE

Bénh Alzheimer (Alzheimer Disease, AD)
12 nguyén nhan dung dau trong cac nguyén
nhan gay sa sat tri tu¢ & nguoi cao tudi [16].
Day 1a cin bénh cua hé thong than kinh trung
wong trong d6 co sy ton thuong chat xam cua
v6 ndo. Ngay nay, s6 luong ngudi cao tudi trén
thé giéi noi chung va ¢ Viét Nam noi riéng
méc céac chirng bénh sa sut tri tué¢ do tudi tac
ngay cang gia tang va bénh c6 tac dong manh
mé t6i cude sdng cua mdi nguoi. Do do, viée
tim ra cac thudc méi c6 kha ning cai thién tinh
trang nay 14 van dé cap thiét hién nay.

Céc chat irc ché acetylcholinesterase (AChEI)
da duoc dé nghi sir dung trong diéu tri AD tir lau
va 12 nhom thude phat trién nhat cho dén thoi
diém nay [6]. Nhiing nim gan day, mot luong
16n cac khung cAu trac d3 dugc thir nghi¢m hoat
tinh rc ché AChE. Su da dang vé cic nhom
AChEI cung cip mdt ngudn dir liéu phong
phu cho cac nghién ctru trén in silico (QSAR,
docking...). Trong s cac khung cau triic nay,
chalcon 12 nhom chét rat duoc quan tam hién
nay. Chalcon la mot nhom phu cua flavonoid va
1a din chat trung gian ctia qua trinh sinh tong
hop ra cac flavonoid khac, cac dan chat di vong
pyrazolin, isoxazolin...[1],[9],[12],[13]. Trong

thoi gian gan day c6 rat nhiéu hop chét chalcon
dugc bdo cao 1a c6 hoat tinh sinh hoc da dang
nhu tac dung khang khuan, khang nim, chéng
tang sinh té bao ung thu, chdng oxy hoa, trung
hoa cac gbc ty do va co cac dic tinh khang
viém, giam dau...[3],[4],[12],[14]. Pac bi¢t, cac
nghién ctru gan day vé hoat tinh sinh hoc ctia
cac dan chét nay, chalcon con thé hién kha ning
rc ché acetylcholinesterase [2],[8],[10],[11].
biéu nay htra hen s€ tim ra duoc cac loai thude
méi ¢6 kha nang Gmg dung trong diéu tri bénh
Alzheimer.

Trong nghién ctru nay 20 dan chét chalcon
dugc tong hop va khao sat hoat tinh tic ché
AChE trén in vitro. Kha niang gan két & mirc
d6 phan tir ctia cac dan chat chalcon tong hop
duoc voi enzym nay dugc giai thich bang mo
hinh m6 ta phan tir docking. Két qua thu duoc
tir nghién ctru nay vé méi lién hé cau tric hoa
hoc cua cac dan chét chalcon va hoat tinh trc ché
AChE c6 thé tng dung trong tong hop cac dan
chét chalcon méi c6 hoat tinh sinh hoc tot hon.

2. POI TUONG VA PHUONG PHAP
NGHIEN CUU

2.1. Téng hop chalcon

Nguyén liéu str dung cho tong hop duoc
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mua tir 2 Cong ty Aldrich va Merck va dugc
str dung truc tiép khong tinh ché lai. Nhiét
d6 néng chay cua san pham duoc xac dinh
trén may Gallenkamp véi nhiét ké khong
hiéu chinh. Phé IR duoc do trén may FTIR

8201PC (Shimadzu) va phé 'H-NMR dugc
do trén may Bruker (500 MHz).

Phan Gng ngung tu Claisen-Schmidt %
dugc ap dung dé tong hop 20 dan chét
chalcon

X
R, N f o | —— R, KOHMeOH g | X R,
_ CH, = = %

H

So d6 1. Phén wng ngung tu Claisen-Schmidt tong hop chalcon

Cho dan chat acetophenon va dan chat
benzaldehyd thich hop véi ty 1€ mol 1:1
vao binh phan tng. Hoa tan hdn hop
nguyén lidu ban dau vi mot luong tdi thiéu
methanol. Cho tir tir lvong KOH nghién min
twong duong xap xi 2 1an sé mol din chat
acetophenon vao hdon hop phan tng (cht y
phan tng téa nhiét). Tién hanh phan tmg &
nhiét do phong hodc lam lanh bang nudc da
néu can thiét, khuay déu hdn hop trong subt
thoi gian phan tng. Theo di phan tng bang
sic ky 10p mong voéi dung méi khai trién
n-hexan : aceton (3:1) cho dén khi phan ung
két thuc (phan tng két thic khi mot trong
hai nguyén liéu ban dau hét). Lam lanh hdn
hop sau phan tng va acid hoa bang dung
dich HCI dam dac dén pH = 4-6. Loc va rua
tia hinh thanh bang nudc lanh. Két tinh lai
tia trong dung moi thich hop. Loc, séy san
pham & 40°C.

% Uc ché =

2.2. Phuwong phap thir hoat tinh irc ché
acetylcholinesterase

Hoat tinh tc ché AChE cua cac dan chat
chalcon dugc xac dinh bang phuong phap
Ellman (1961) [7]. Thu nghiém nay dugc
thuc hién trén dia 96 giéng trong cung diéu
kién v&i chat d6i ching 1a galanthamin.
Cho vao mdi giéng do dung dich ATCI
(acetylthiocholin iodid) 15mM (pha trong
nudc khu ion), dung dich dém phosphat
0,1M pH8, mau chalcon duoc pha trong
methanol & cac ndng do khac nhau, va dung
dich AChE 0,54U/ml (pha trong nudc khi
ion). Uhdn hop ¢ 25°C trong 15 phiit. Sau khi
u, cho thém dung dich DTNB (5,5¢-dithio-
bis-nitro benzoic) 3mM (pha trong dém
phosphat 0,1M pHS8) va tién hanh do ngay ¢
budc séng 405nm trén may Elisa Multiskan
Ascent. Phan trim (%) tc ché AChE duoc
tinh theo cong thirc:

(Mau trang chiing c6 enzym - Mau trang) - (Mau thi nghiém - Mau thi nghiém trang

Mau trang chiing c6 enzym - Mau tring

Phuong trinh héi quy tuyén tinh thé
hién méi twong quan giita log ndng do
chit khao sat (uM) va phan trim tc ché
AChE duogc xay dung tur do6 tinh duoc gia
tri IC,, (ndng dd trc ché 50% AChE) cia
céac chalcon khdo sat.
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2.3. M6 hinh mo ta phan tir docking

Quy trinh xdy dung moé hinh mo ta docking

M5 hinh mo ta phén tir docking dé giai thich
kha ning gin két ctia cac dan chat chalcon va
vung tac dong cua AChE dugc xay dung theo
cdc bude mé ta trén So do 2.
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1. Chuéin bj protein
Lyra chon protein trén PDB

Xéc dinh vi trf gén két

Téi thiéu héa ning lwgng

2. Chuén bj co s& dir ligu
Xay dl,mg chu tric 3D
Pong luc hoc phén tir (Sybyl-X 1.1}

Docking lai cdu triic ligand ddng két tinh
trong protein

|

[ 4. Docking ligand

~
[ 3 Re-docking

~

Docking ligand trong co sé dif ligu da
chudn bj

1

5. Danh gia két qua docking
Panh gid diém s6 docking

Piénh gid tuong tic ligand-protein

v

So @6 2. Cac budc xdy dung mo hinh mé ta phan tir docking

3. KET QUA 3.2.Tacdungircchéacetylcholinesterase
3.1. Tong hop hoéa hoc Két qua tre ché 50% hoat dong clia enzym
Tong cong c6 20 dan chit chalcon dwgc  acetylcholinesterase (IC,) clia céc dan chat

tong hop dua trén phan trng ngung tu Claisen-  chalcon va chat doi chung la galanthamin xac

Schmidt. Két qua vé hiéu suit tong hop, nhiét  dinh theo phuong phap Ellman duoc trinh bay

dd nong chay va cac gia tri vé phd cua timg & Bang |

chat dugc trinh bay cu thé ¢ phan Phu luc 2.

Bang 1. Két qua IC,, cua cac dan chat chalcon ddi voi acetylcholinesterase

Dan cht IC,, (UM) R? Dan chét IC,, (uM) R?
S1 92,42 0,90 S12 883,96 0,97
s2 52,71 0,97 s13 349,09 0,92
s3 51,01 0,93 s14 721,32 0,96
s4 62,37 0,81 s15 627,84 0,94
S5 86,45 0,78 S16 213,14 0,95
S6 1382,95 0,90 S17 36,10 0,84
s7 1406,39 0,90 s18 591,58 0,94
S8 743,43 0,92 S19 564,49 0,98
s9 190,98 0,97 S20 696,67 0,68
S10 129,90 0,99 Galanthamin 1,36 0,93
S11 747,99 0,96
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3.3. M6 hinh mé ta phan tir docking

Két qua docking lai ligand dong két tinh

Két qua docking lai ligand dong két tinh
ctia 1DX6 (galanthamin) cho cdu dang va cac
tuong tac lp lai trén mo hinh tinh thé tia X

(Hinh 1). Gi4 tri RMSD dat 0,4500 A (<1,5 A)
chtng t6 mo hinh xay dung c6 thé ing dung
dé giai thich cac twong tic cua ligand méi
trong vung tac dong.

Hinh 1. Giong hang cic cau dang phan tir galanthamin dong két tinh va phan tir docking lai

Két qua docking cdc dan chdt chalcon

Docking tién hanh thanh cong véi toan
b6 20 dan chit. S6 luong tung loai twong
tac (lién két hydro, lién két n-m, cation-m)
(Bang 2) dugc théng ké trén phtrc hop gin
két co duoc tir md hinh docking. Céc twong

tac duoc xac dinh trén tong cong 20 phan tir
va mdi phéan tr dugc phén tich trén 10 ciu
dang tot nhét truy xuat tir docking (cdu dang
tot nhat 1a cdu dang c6 diém sé docking 4m
nhat). Két qua diém sé docking duoc trinh
bay ¢ Bang 3.

Bang 2. Cac acid amin trong céu trac enzym AChE quan trong cho gan két v6i phan tir
hop chét va sd luong ting loai twong tac

Lién két hydro
Acid amin | Asp72 | Gly118 | Gly119 | Tyr121 | Glu199 | Ser200 | Phe288 | His440
Sé twong tac 8 25 32 16 10 80 23 24
Lién két xép chéng n-n Cation — 1t
Acid amin Trp179 Phe330 His440
Sé twong tac 10 54 10

Bang 3. Diém s0 docking cua cac dan chat chalcon

Dan chat Score (kJ.mol"") Dan chat Score (kJ.mol"")
S1 -27,33 S11 -19,41
S2 -34,46 S12 -19,41
S3 -29,98 S13 -20,27
S4 -23,47 S14 -15,40
S5 -26,43 S15 -18,37
S6 -16,50 S16 -20,54
S7 -17,50 S17 -36,29
S8 -18,30 S18 -14,53
S9 -24,28 S19 -19,41
S10 -25,90 S20 -21,25
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Mo hinh mé ta phén tir docking cho thay
cac dan chét S1, S2, S3, S4, S5, S17 c6 kha
ning gin két manh véi ving tic dong cua
AChE, dugc thé hién ¢ diém sb docking co
gia tri am 1on va céac tuwong tdc manh tao nén
gilta cac dan chat nay voi cac acid amin &
ving tac dong. Cac dan chit con lai c6 kha
nang gan két véi mirc do trung binh (S9, S10,
$16) hoic yéu dén rat yéu (S6, S7, S8, S11,
S12, S14, S15, S18, S19, S20).

Trong sd cac dan chit trén, $17 thé hién
tuong tac manh nhat v6i muc tiéu tic dong.

Dan chat nay tao duoc 4 lién két hydro véi
ving xuc tac, trong d6 co 2 lién két hydro
v61 2 acid amin cua bg ba xuc tdac 1a Ser200
va His440, 2 lién két hydro con lai dugc tao
thanh voi 2 acid amin cua i “oxyanion” la
Gly118 va Gly119. Ngoai ra phan tir dan chét
S$17 con tao duoc tuong tac xép chong mt-mt voi
acid amin quan trong nhét ctia ving ngoai bién
1a Trp279 (Hinh 2). Diém s6 docking cta S17
14 -36,29 kJ.mol", day 1a diém s6 co gia tri am
cao nhét trong tat ca cac dan chét chalcon tién
hanh docking.

Hinh 2. Tuong tac cta phan tir dan chat S17 vdi cac acid amin trong ving tac dong cta
ACHhE dugc biéu dién 2D va 3D

4. BAN LUAN

Két qua thir hoat tinh trc ché AChE cho thay
rang, so voi chat dbi chiéu 1a galanthamin, cac
dan chat chalcon tong hop dwgc c¢6 hoat tinh
thap hon. Dya vao gia tri vé hoat tinh nay co
thé phan cac din chat chalcon thanh 3 nhom:
nhém céc dan chat ¢ hoat tinh cao gém S1,

S2, S3, S4, S5, S17 ¢6 gia tri IC,, thay doi
tir 36,10 uM (S17) dén 92,42 uM (S1), nhom
cac dan chat c6 hoat tinh trung binh gom S9,
S10, S16 co gia tri IC nam trong khoang tir
129,90 (S10) dén 213,14 (S16), nhom cac dan
chat c6 hoat tinh thdp gdm cac dan chat con
lai (Hinh 3).

696.67

S91.5864 49
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Hinh 3. Gia tri IC, cua céc dan chét chalcon téng hop
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Mo hinh mo ta phan tor docking dugc su
dung dé giai thich hoat tinh sinh hoc cua céc
dan chat chalcon dua vao giai thich tuong
tdc cia cac phan tir véi muc tiéu tdc dong
va ning luong gin két. Két qua ctia mé hinh
nay (dugc trinh bay chi tiét & phan Phy luc
3) cho thiy ring:

Céc dan chat S1, S2, 83, S4, S5, va S17 ¢6
hoat tinh cao hon han cac dan chét con lai do
¢6 kha niang gan két manh véi ving tac dong,
dic biét la tao duoc lién két hydro véi 2 acid
amin Gly118, Glyl119 cua i “oxyanion” va
v6i Ser200 cta bg ba xuc tdac, ngoai ra con co
tuong tac xép chong z-x gitta vong B voi nhan
thom trén phan tor Phe330 cua ving anion
thir cdp (S3, S4). Sy ¢6 mat cia cac nhom —
OCH, trong phén tu 6 vi tri 4’ va 6” can tré sy
hinh thanh cac tuong tac c6 loi cua dan chat
chalcon voi dich tac dong (S12 so véi S2, S9
s0 voi 86, S14 so v6i $10) hodc tao didu kién
dé hinh thanh nhiing twong tic méi c6 1oi (S16
so voi S12).

Su ¢6 mit ciia nhém ~OCH, & vi tri s6 3 va
5 trong phan tir cling can tr¢ hinh thanh cac
lién két c6 loi trong mot s6 din chat va da giai
thich dugc nguyén nhan thay doi vé hoat tinh
sinh hoc cua chung (S6 va S7 so voi S5).

Su thay ddi vi tri ciia nhom thé trong phéan
tir ciing da 1am thay d6i kha nang gan két cua
phan tir dbi véi dich tic dong ma dic biét 1a
dinh hudng gan két. Thay ddi vi tri cia nhom
—Cl tir vi tri 2 sang 4 lam dao nguoc dinh
hudng ctua S18 so voi S17 vao vung tac dong
da giai thich cho sy thay doi dot bién diém sd
docking cling nhu hoat tinh sinh hoc ctia S18
so voi S17.

Mot s6 nhom thé khi ¢6 mat trong phan tir
da khong tao dugc mot thay doi dot bién kha
nang gan két ciia cac thanh phan ciu trac cling
nhu tao ra dugc mot tuwong tdc manh gitta
nhém thé d6 véi ving tac dong (nhém —NO,
trong S19 va S20).

Lién quan céu triic va tic dung

Tur két qua thtr nghiém hoat tinh sinh hoc
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két hop véi md hinh mé ta phan tir docking,
mbi lién quan vé ciu trac va tac dung trc ché
enzym acetylcholinesterase ctia cic dan chat
chalcon duoc rit ra nhu sau:

- Céc dan chit c¢6 dinh huéng ciu trac ¢
ving tic dong voi vong A ¢6 xu hudng gin
két v&i ving xtc tac va vong B ¢ xu hudng
gin két v6i viing ngoai bién sé& co hoat tinh trc
ché AChE cao.

- Nhom —OH & vi tri 2° 1a cén thiét dé cho
hoat tinh cao, nhom nay & vi tri sb 4 khong
lam tang hoat tinh.

- Céc nhém thé halogen c6 mit trong phan
ttr khong tao duoc twong tac truc tiép véi ving
tac dong nhung sy thay doi vi tri ctia cac nhom
thé halogen trén nhan thom lai anh huong dén
su dinh hudng gin két cua phan tir v6i muc
tiéu tac dong.

- Khi trong phan tir c6 nhoém —OH & vi tri s6
2’ thi vi tri va sé luong cac nhom thé halogen
trén vong B khong anh hudng dén hoat tinh
clia céc dan chét.

- Nhém ~NH, & vi tri s6 4’ ¢6 thé lam ting
hoat tinh ctia dan chat nhung khi trong phan
tr ¢6 thém nhom thé & vi tri s6 4 thi hoat tinh
ctia dan chat lai giam.

- Nhém —NO, khong ¢6 anh huong 16n dén
hoat tinh cua cac dan chat.

- Nhém ~OCH, & vi tr s6 3 lam giam hoat
tinh. P61 véi cac dan chat 2°-hydroxychalcon,
khi trén vong B chi c6 1 nhém thé, su c6 mat
cua nhom ~OCH, ¢ vi tri 4” trén vong A lam
giam hoat tinh, ¢ vi tri 6’ [am tang hoat tinh.
Nguoc lai khi trén vong B c6 2 hodc 3 nhém
thé, su ¢6 mit ciia nhém ~OCH, & vi trf 4 trén
vong A lam tang hoat tinh, & vi tri 6’ [am giam
hoat tinh.

- Khi trén vong A chi c6 mot nhom thé thi
sy ¢6 mat cua nhém —Cl trén vong B ¢ lgi
hon nhém —~OCH,.

Cac hudng bién doi co 1gi va khong coé loi
cho kha ning gan két voi acetylcholinesterase
ctia cac dan chat chalcon 1an luot duge tom tit
va trinh bay ¢ Hinh 4 va 5.
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-NH; {khi véng B khing cd

-OH (chn thiét ¢é cé
nhém thé & vi tri 55 4)

Cl &6 lgi hom —OCH; (khi
vomg A chi ¢6 1 nhém thé)

-0OCH; (ede 2*-hydroxychaleon

-OCH; (cde 2'-hydroxychaleon ed
mg ¢b 1 nhém thé trén vong B)

3, 3 nhém thé trén véng B)

Hinh 4. Cac huéng bién doi c6 loi cho kha ning
gan két v4i acetylcholinesterase ctia cac dan chat chalcon

-OCH;

(cde 2°-hydroxychalcon e
1 nhém thé trén vong B)

L.,

3

-NO; khing cd
dnh hwdmg Ién

o
ﬁ

2

o
-0CHj; (cde 2°-hydroxychaleon
cd 2, 3 nhém Lhzhin ving B)

Hinh 5. Cac bién doi khong co loi hodc khong ¢ anh huéng dén
kha ning gan két v6i acetylcholinesterase ciia cac dan chat chalcon

5. KET LUAN

Ap dung phuong phap ngung tu Claisen-
Schmidt dé tai da thuc hién tong hop duoc
20 dan chét chalcon. Cac dan chét nay da
duoc tinh khiét héa va xac dinh cac thong
sO 1y hoa dic trung, trong d6 ¢6 pho IR va
'H-NMR. Trong sb6 20 dan chat duoc xac
dinh hoat tinh @c ché acetylcholinesterase
trén in vitro thi 6 dan chat c6 gia tri IC,, <
100 uM, 3 dan chat c6 100 uM < IC_ < 300
uM va 11 dan chat c¢ gia tri IC, > 300 uM.
Dan chat S17 (4’-amino-2-clorochalcon) c6
hoat tinh &rc ché AChE cao nhit véi gia tri

IC,,=36,10 uM. D4y c6 thé 1a mot chatkhéi
ngudn cho cac nghién ciru tiép theo vé kha
ning e ché AChE cua cac dan chét chalcon.
Két hop v6i két qua vé thr nghiém hoat tinh
Grc ché acetylcholinesterase, mo hinh mé ta
phan tir docking giai thich kha chinh xac
kha ning gin két giira cac dan chat chalcon
vo1 muyc tiéu tdc dong déng thoi rut ra duoc
quy luat vé mdi lién quan gitra cdu tric hoa
hoc va tac dung trc ché acetylcholinesterase.
Tir d6 ¢6 thé dinh hudng dé thiét ké va tong
hop dugc nhitng dan chat mdi c6 hoat tinh
trc ché acetylcholinesterase cao.
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