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Tom tat

Lo 4u 1 van d stc khoe tAm than pho bién nhat trén thé gisi. CAy xau hd (Mimosa  Nhan 30/11/2025
pudica L.) d3 duoc sir dung trong dan gian v&i tac dung an than, giai lo 4u. Nhiéu nghién Pugc duyét 28/01/2026
ctru vé thanh phan hoa hoc cho thiy ciy x4u hé chira nhiéu flavonoid va flavonoid c6 Cong b 28/02/2026
tac dung hoat héa thy thé GABAA tai vj tri benzodiazepine. Tur do, 16i cAu trtc hai vong

ngung tu ciia flavonoid 12 chroman duoc dung 1am co s dé thiét ké dan xuat méi c6 tac

dung an than, giai lo 4u. Trong nghién ciru nay, dit liéu cau trac — hoat tinh ciia 30 hop

chét flavonoid ¢6 tac dung hoat hoa thu thé GABAA tai vj tri a1B2y2 duge thu théap dé Tukhoa

xdy dung md hinh QSARGa-mLr, docking phan tir tim ra 2-hydroxymethyl-chroman-4-  Cay x4u h,

one (MF3) la hop chat co hoat tinh manh nhat trong cay xau ho (pECso 1a 5,276 keal/mol  Mimosa pudica L.,

va Es 1a —5,3263 kcal/mol). Tir cac hop chat méi dugc thi€t ke tir MF3, sang loc duge  an than, lo au,

MF3.3 (pECso 1a 6,668 kcal/mol va Es 14 —6,6360 kcal/mol). MF3.3 ¢6 hoat tinh manh ~ GABAA receptor,

hon hgp chat chroman thién nhién cta cay xau ho 24,6 lan. flavonoid.
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1 Gidi thiéu

Lo 4u va nhiing rdi loan lién quan dén lo au 1a nhimng
r0i loan tAm than phd bién nhat trén thé gidi voi ty 18
14 % nguoi 14 tudi dén 65 tudi mac rdi loan trong 12
thang. T6 chirc Y té thé gici WHO xép loai rdi loan lo
4u 12 nguyén nhan thir chin gy ra tan tit trén toan cau
do ty 1€ mic cao, tinh man tinh va céc rdi loan khac di
kém [1]. Lo 4u va mét ngti c6 mdi quan hé hai chiéu, lo
au dan dén rdi loan giéc ngu, va nguoc lai 1oi loan giéc
ngt c6 thé 1a yéu t6 nguy co khoi phat cua cac rdi loan
lo au [2]. Benzodiazepine 1a nhom thudc huéng than
dugc ké don rong rai nhét trong diéu trj hién nay, mac
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du ching gay ra cac tac dung phu khéng mong mudn
quan trong nhu suy ho hap, nging ho hap, budn ngu, 1a
14n, dau dau, ngit xiu, dung nap thude [3].

Cay x4u hd (Mimosa pudica L.) con c6 tén goi khac
nhu cdy trinh nit, cay méc ¢, ham tu thao di dugc sir
dung trong dan gian véi tac dung an than [4]. V& thanh
phan hoa hoc, ciy xau hdé (CXH) giau flavonoid [5].
Flavonoid di duoc ching minh 13 c6 kha ning gén két
tai vi tri lién két benzodiazepine va c6 tdc dung hoat
hoa thy thé GABAA [6]. Xuit phét tir nhitng co s trén,
chung t6i thuc hién nghién ctru v6i muc tiéu phat trién
cac din chat méi co tac dung an than, giai lo 4u theo co
ché hoat hoa thy thé GABAA tai vi tri benzodiazepine
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tr cdu tric 156i hai vong ngung tu chroman cua
flavonoid cia CXH su dung phuong phap in silico.
Nghién ctru st dung mo hinh QSAR két hop véi mo
phong docking va danh gi tinh gidng dugc dé sang loc
va thiét ké cac dan xuit tiém nang c6 hoat tinh sinh hoc
cao hon, 1am co s& dinh huéng cho cac nghién ctru tong
hop va thir hoat tinh tiép theo.

2 Phuong phap nghién ctiu

2.1 Chuan bi dit liéu

Dit liéu cu tric va hoat tinh hoat hoa receptor GABAA
ctia 30 hop chit flavonoid v6i khung hai vong ngung tu
la chroman (3,4-dihydro-2H-chromene), 2H-chromene
va 4H-chromene dugc thu thp tir cac nghién cuu duoc
cong b trén cac tap chi uy tin [7, 8]. Hoat tinh an than
gy ngu dugc clia cac chat nay thu duoc tir thyc nghiém
bang cing mot phuwong phap 1a cho biéu hién receptor
GABAA oy, trén té bao tring éch (Xenopus
oocytes), sau do sau d6 sur dung k¥ thudt kep dién thé
hai dién cuc (Two-electrode voltage clamp, TEVC) do
cuong d6 dong ion CI” xuyén mang, kha nang hoat hoa
receptor GABAA lam tang cudng dong ion CI” duoc
thé hién bang ECso (uM).

Dir lidu ciu trac thy thé dugc tai v& tir ngan hang dit
liéu protein PDB (protein data bank) ma 6X3X. Day la
receptor GABAA au1Bay» trong phtic hop dong két tinh
v6i diazepam biéu hién trén nguoi. Cau tric thu duoc
bang phuong phap kinh hién vi dién tir voi do phan giai
2,92 A [9].

2.2 Phuong phap tinh toan

2.2.1 Xay dyng mo hinh QSAR

Mo hinh QSARGa-mir duoc xay dung qua cac bude: (1)
Gia tri ECso (mol/L) cia cac hop chit duoc chuyén sang
PECso theo cong thuc: pECsq = —log;o(ECsg). (2)
V& cdu triic cia cac chat bang phin mém Chemdraw
22.0. (3) Tbi wu hoa bang phin mém Avogadro sir dung
truong luc MMFF94 [10]. (4) Tinh toan bd mo ta phan
tr 2D va 3D bang phin mém PaDEL-Descriptor. (5)
Dit liéu bd mo ta chu tric phan t& sau d6 duge xu 1y
bang cach loai bo bo mé ta khong bién thién, thiéu gia
trj hodc c6 twong quan cao (|r| > 0,9), sau d6 chuan hoa
ba"lng Z-score, chia tap dir li¢u thanh tap luyén (80 %)
va tap kiém tra (20 %) bang phan mém XLSAT [11].
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(6) Chon bién bang thuit toan di truyén (GA — Genetic
Algorithm) mo phong qua trinh tién hoa nham chon ra
cac md ta quan trong. (7) Xay dung mé hinh hdi quy
tuyén tinh da bién (MLR — Multiple Linear Regression)
v6i cac bién da chon [12]. (8) Panh gia mo hinh gom
c6 danh gia ndi bo thong qua cac gia tri R%, R%g;, F, Q?
vd RMSE rain, d4nh gid ngoai thong qua céc gia tri R2es,
RMSE¢est [13].

2.2.2 Phat trién dan chat méi

Phuong trinh QSAR di thim dinh duoc dung dé du
doan hoat tinh ctia cac chat trong tap kiém tra. Chon ra
mot chét co hoat tinh t6t nhat. Chat nay duoc dung dé
thiét ké ra cac dan chit méi c6 hoat tinh manh hon.
Dong thoi, chat méi duge thiét ké can diéu chinh dé
hép thu t6t hon, vuot qua dugc hang rao mau nao dé
gin v6i thy thé va théa man tinh gidng dugc. Cong cu
online SwissADME duogc st dung dé danh gia duogc
dong hoc. Cac chit méi duoc vé céu trac, chuyén cAu
trac sang SMILES, sau d6 danh gia cac tinh chat phan
tr va dugc dong hoc ADME (hép thu, phan b0, chuyén
hoa, thai trir), kha ning chat bi chuyén hoa boi enzym
CYP450, c6 phai la chit nén cua P-glycoprotein. Dé hd
trg sang loc hop chat tiém ning dung 1am thudc, quy
tac Lipinski (Lipinski’s Rule of Five) dé xuit raing mot
hop chat hap thu tt qua duong udng thuong théa man
it nhit 4/5 tiéu chi: (i) trong lwong phan tir < 500 Da,
(ii) LogP < 5, (iii) s6 nhom cho hydrogen < 5, (iv) s6
nhom nhén hydrogen < 10, va (v) sb lién két quay tu do
< 10 (b6 sung tir quy tic Veber) [14]. Viéc tudn thi cac
nguyén tic nay gitp ting kha nang thanh cong trong
phat trién thudc.

2.2.3 Tinh toan docking phan tir

Phuong phap docking sir dung phan mém MOE
2024.06 cho phép mo phong su gan két giita ligand va
protein thong qua cac budc: chudn hoa ciu trac phan
tir, xac dinh vi tri gén (binding site) trén protein dich
PDB ID: 6X3X duoc lwa chon tir co sé dir liéu PDB.
Tinh toan docking tim kiém cac tu thé gin (pose) tdi uu
cta ligand, va tinh toan ning lugng lién két bang cac
ham chém diém nhu London dG hogc GBVI/WSA dG.
Qué trinh docking cimg (rigid) va mém (flexible) dugc
hd trg boi MOE, gitp danh gi4 4i luc lién két va dinh
huéng phan tor hiéu qua. Thuc hién cac tinh toan
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docking can qua trinh xtr Iy tién docking v&i sy hd tro
MOE duoc tich hop cac cong cu nhur chuan héa proton
héa, t&i wu hinh hoc, loai bé nuéde, va xay dung mo hinh
tuong tac chi tiét gitra ligand — protein [15].

3 Két qua va thao luan

3.2.1 Xay duyng md hinh QSAR

Dir liéu 30 hop chét v6i cdu trac va hoat tinh pECso
tuong tmg dung dé xdy dung va kiém tra mo hinh
QSAR duogc trinh bay trong Bang 1. Cac hop chat duoc
st dung c6 cac khung hai vong ngung tu 1a chroman
(3,4-dihydro-2H-chromene), 2H-chromene va 4H-
chromene.

Bang 1 Dit liéu c4u trac — hoat tinh cac chat trong tip luyén va tap kiém tra

C{iu tl’l'lc pECSO’ exp pECSﬂ, pred C{ill tl’l'lc pECSO, exp pECSO, pred
O o I D
4,863 4,883 LT 5,523 5,578
MEF1* MF16"
4,777 4,850 /Q% 5,553 5,190
MEF17"
4,536 4,850 /@&?}* 5,066 5,242
4,873 5,006 4,710 4,489
O 4,690 4,469 4,390 4,541
MEF5"
Ly 5,301 5,026 5,553 5,190
MF6"
dxyTre 5,092 4,980 > 4,350 4,442
tr i
ME7 ME22¢
. \
A 4,824 5,052 by 4,788 4,623
Mthr MF23tr
po s 5,398 5,033 Y 4,710 4,489
MF9" ME24"

w Dai hoc Nguyén T4t Thanh
A,

NGUYENTAT THANE



Tap chi Khoa hoc & Cong nghé Vol 9, No 2

C{iu truc pECSO, exp pECSO, pred Cau truc pECso, exp pECso, pred
. (] p 4,860 5,153 Py 4,076 4,440
MF10" MF25!
LT 4,873 5,007 4,83 4,795
MF11"
[0
X 4,360 4,381 4,440 4,805
MF12*
o
N O / 4,225 4,263 4,812 4,851
MF13"
D
i O By 4,254 4,474 4,903 4,929
MF14%
~° I
° O 4,360 4,381 5,032 4,860
tr
MF15 ME30"
- cdc chat trong tap luyén; ': cdc chdt trong tdp kiém tra; pECs, oy gid tri hoat tinh thu diroc tir thwe nghiém;
PECs0, prea: gid tri hoat tinh dy bao tir phwong trinh QSAR.

Dit liéu mé ta phan tir 2D va 3D cua cac chat sau khi
xt 1y thdng ké duoc xir Iy tiép theo bing phan mém
XLSTAT, so bd chon ra phuong trinh QSAR tur 2 bién
dén 15 bién.

Bang 2 Phuong trinh QSAR tuyén tinh 2 bién — 15
bién duoc xay dung bang XLSTAT

AATSSi/SwHBa/V
7 | E1_D/VE2 D/VE3
D/VR1 D/XLogP

4,987 0,849 | 0,787

AATSC7¢/MATS3s
/PetitjeanNumber/J
GI3/JIGI4/JGIS/IGI6
15 /IGI7/JGI8/IGI9/VE 1,048

1 D/VE2 D/VE3_

0,983 | 0,955

D/VR1 D/XLogP

So6 |Phwong trinh QSAR 2 -

bién theo sb bién MSE R R

1 | SpMax3 Bhs 15,676 | 0,360 | 0,332

2 | AATS8i/GATS4s 8,752 10,658 | 0,627

3 |AATSS8I/JGI3/VE2 D| 8,205 | 0,694 | 0,650
AATS81/SwHBa/VE2

4 D/XLogP 5,576 | 0,802 | 0,762
AATS8i/SwHBa/VE2

5 D/VRI D/XLogP 5,808 |0,804 | 0,752

AATS8i/SwHBa/V
6 | E2 D/VE3 D/VRI | 6,131 |0,804 | 0,739
D/XLogP
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Két qua cho thdy phuong trinh 15 bién c6 R?, R%,q cao
va chénh léch nho, sai s6 MSE nho, tuy nhién s6 luong
15 bién qua nhiéu so vé6i s6 luong hop chit duoc ding
dé xay dung mo hinh QSAR. Pé tranh phuong trinh
QSAR bi qua khdp, dir liéu cua 15 bién nay dugc dua
vao phan mém MOE, str dung giai thuét di truyén va
thuat toan hoi quy tuyén tinh da tham s6 dé chon ra tap
hop it hon céc bién c6 anh hudng quan trong dén hoat
tinh pECso. Cac bién nay sau d6 duoc st dung dé xay
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dung mé hinh hdi quy tuyén tinh da bién (Multiple
Linear Regression — MLR), tao thanh mo hinh
QSARGA-MLR.

Phuorng trinh QSARGA_MLR: pECso = 3,06721
— 5,04575 x AATSC7e + 28,40278 x JGI3 —
1,97635 x MATS3s — 223479 x VE1 D +
118,71949 x VE2 D

T4t ca cac bd mo ta phan tir duge chon 14 cac bo mé ta
¢6 kha nang dong gop 16n va dap ung yéu cau thong ké
v6i gid tri p < 0,05 & muc tin cdy 95 %.

Trong do: AATSC7e (Average centered Broto-Moreau
autocorrelation — lag 7/weighted by Sanderson
electronegativities) ddc trung cho mirc d6 twong dong
vé d6 am dién theo thang do Sanderson giita cic
nguyén tir cach nhau 7 lién két trong phan tir — anh
huéng dén kha nang dinh hudng cta phén tir thude khi
tiép can thu thé; JGI3 (Mean topological charge index
of order 3): dic trung cho sy phan bd dién tich topo &
khoang cach 3 lién két; MATS3s (Moran
autocorrelation — lag 3/weighted by I-state) dac trung
cho murc do twong dong vé cdu trac gitta cac nguyén tir
cach nhau 3 lién két; VE1 D (Coefficient sum of the
last eigenvector from topological distance matrix) dac
trung cho hinh dang va sy khong déi xing topo cua
phén tu; VE2 D (Average coefficient sum of the last
eigenvector from topological distance matrix) mo ta sy
khong dbi xtmg trung binh ciia phén tir di dugc chuan
hoéa kich thudc.

Mo hinh QSARGamir ndy duoc ding dé du doan hoat
tinh ctia cac chét trong tap luyén va tap kiém tra, tir d6
gitip thim dinh md hinh da xay dung.

Bang 3 Két qua thAm dinh phuong trinh QSAR

Pi‘}g“igd?:li‘p T"S‘(l)“g Gidtri Y nghia
R? 0.717 Panh 9 gia Ad(f)‘ phu
hop ctia mo6 hinh
R2%,q; xap xi R? cho
Thim dinh | RZ%g | 0,638 |thdy mo hinh
chéo khong bi qua khop
Tra bang F = 2,77
F 9,120 | (@ = 0,05 =>
phuong trinh

QSAR c¢6 y nghia
thong ké
Danh gia tinh tin

RMSEwin| 0,196 |, =~ .
cdy cua md hinh

banh gid kha ning

, R’ | 0,668 | du doan cua md
Tha inh ;
am din hinh
ngoai —
Panh gia kha ning
RMSE¢s | 0,2
SBusc | 0,268 dy doan ctia mé hinh

Céc két qua trong Bang 3 chirmg minh ring mé hinh
QSARGa-mLr dugc xay dung c6 hiéu qua cao, on dinh
va dang tin cdy trong viéc sang loc cac dan xuat
chroman va chromene tiém ning. Céac chi sb théng ké
pht hop véi yéu cau cia OECD vé tham dinh phuong
trinh QSAR. Két hop véi Iya chon bién hop 1y va tuong
quan manh giira gia tri du doan va thyc nghiém, khéng
dinh m6 hinh nay 1a mét cong cu hitu hiéu hd trg thiét
ké thudc theo hudng in silico.

Hinh 1 Cay x4u hd (Mimosa pudica L.)
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031711
030

0.25
022245

0.201 0.18639
0.15
0.11401
0.10
0.05404
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Hinh 2 thé hién mutic d6 quan trong ctia bién trong thudt toan di truyén. Cac bién c6 mirc d6 twong quan cao ching t6

vai tro quyét dinh trong viéc mo hinh héa mbi quan hé giita cdu triic héa hoc va hoat tinh sinh hoc. Céc ciu tric
chroman va chromene trong CXH (Hinh 1) dugc tinh toan cac théng s6 mé ta phén tir va du bao hoat tinh (Bang 4).

Bang 4 Két qua du bao hoat tinh pECso ctia 10 hop chat chroman va chromene trong CXH sir dung mé hinh

QSARGA-MLR.
P X , pECso
Tén Cau truc AATSC7e MATS3s JGI3 VE1 D VE2 D i
- - du doan
il
MF1 rJ_':-l A 0,01136 0,10632 0,0500 0,13053 0,00544 4,574
MEF2 f-q‘;: = —0,00508 —0,03388 0,05625 0,16033 0,00517 5,013
MF3 | | vﬁ:\j 0,00034 —0,06109 0,05263 0,08568 0,00659 5,276
1.("
MF4 5 o= —0,00377 0,06576 0,04761 0,03751 0,00087 4,328
A=
MF5 :é'!:“ 0,00438 0,05204 0,05655 0,09595 0,00291 4,679
MF6 “ 0,00461 0,00871 0,06384 0,11744 0,00379 5,027
i
MF7 _[_-I-I.-'ili151-"-'3'3:=~ —0,00863 —0,01538 0,05692 0,01814 0,00058 4,787
=0T
MF8 TV,T, —0,0076 —0,02894 0,05509 0,09685 0,00312 4,882
Ty
MF9 :‘:_j-;_ ,_ . 0,00031 0,00001 0,05655 0,14117 0,00441 4,880
MF10 ""'T"Lf._;,'L_f'f‘:""i"'““' 0,01462 —0,21650 0,04825 0,09435 0,00286 4,920

Gié tri pECso du bao dao dong tir 4,328 (MF4) dén
5,276 (MF3) cho thiy mé hinh QSARGamir c6 kha
nang phan biét dugc murc d hoat tinh sinh hoc gitia cac
dan xuat chroman va chromene dua trén cac mo ta cau
trac hop 1y, trong d6 MF3 1a hop chit ¢6 hoat tinh manh
nhit. Theo thang do pECso, hop chit MF3 c6 hoat tinh
sinh hoc & muc trung binh (pECso 1a 5,276), tuy nhién
MEF3 ¢6 uu diém 1a kich thudc phéan tir nho va 2 vong
ngung tu. Tir d6, hop chit MF3 (2-hydroxymethyl-
chroman-4-one) dugc str dung dé tiép tuc phat trién hop
chat méi c6 hoat tinh ting va danh gia kha ning gin két
v6i receptor bang mé phong docking.

3.2.2 Thiét ké chat méi
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Dua trén hop chét c6 hoat tinh manh nhét (MF3, pECso
=5,276) da xac dinh trong Bang 4, mot s6 bién d6i cdu
tric da duoc thuc hién nhim muc tiéu cai thién hoat
tinh sinh hoc. Céc chién lugc bién ddi bao gom: gin
nhom thé phan cuc —OH vao vi tri Cs, gén nhom thé
kém phéan cuyc —CH3 vao vi tri C7, tao dan xuét ether &
nhém thé —OH trén mach nhéanh tai C, trén khung
chroman-4-one. Nhitng ciu triic méi nay duoc tinh todn
cac thong s6 mo ta phén tir va du doan hoat tinh thong
qua m6 hinh QSARGamir d3 hudn luyén trude do. Két
quéa duoc thé hién trong Bang 5 nham so sanh muc do
anh huéng cta bién doi cu tric 1én thong sb mo ta
phan tir va hoat tinh sinh hoc du doan.
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Bang 5 Cac chit méi dugc phat trién tir hop chdt MF3 va hoat tinh du doan theo phuong trinh QSAR

STT | Chu tric AATSC7e | MATS3s | JGI3 | VEL D | VE2 D | pECso, prea
MF3 | m 0,00034 | —0,06109 | 0,05263 | 0,08568 | 0,00659 | 5,276
MF3.1 Q?/é 0,00648 | —0,12828 | 0,07812 | 0,08512 | 0,00567 | 5,991
MF3.2 %/4 ~0,00825 | —0,16380 | 0,07500 | 0,18469 | 0,01154 & 6,520

H OJ
MF3.3 | H 0,00155 | —0,00150 | 0,07211 | 0,26922 | 0,01583 | 6,668

Két qua cho thdy, ca 3 din chat MF3.2 va MF3.3 ¢o
hoat tinh ting déng ké so v6i hop chit tw nhién MF3,
trong d6 MF3.3 c6 hoat tinh manh nhét. Nhiing bién
d6i cdu trac nhu tao dan xuit ether —OC,Hs thay cho
—OH lam tang gi4 tri AATSC7e (0,00155), ddng thoi
nbi dai phan tir bang dan xuat ether ciing lam ting
VEI D (0,26922) va VE2 D (0,01583), nhoém thé
—OH ¢ Cs va —CH3 ¢ C; lam tang d6 chénh 1éch phan
b dién tich cuc bo dan dén tang JGI3 (0,07211). Tong
hop nhiing bién dbi nay 1am hoat tinh ciia hop chat méi
MF3.3 (pECso = 6,668, ECso= 2,148 x 10~7 M) ting

24,6 1an so véi hop chit thién nhién MF3 (pECsy =
5,276, ECso= 5,297 X 107¢ M).

3.2.3. Tinh toan dugc dong hoc

Nham danh gia kha nang hap thu cta hop chit qua hang
rao mau nio, kha ning bj chuyén hoa béi cac enzyme
CYP450 (gom CYP1A2,2C19,2C9, 2D6 va 3A4), tinh
gidng duoc va diém danh gia kha niang tong hop. Mudi
hop chit chroman va chromene thién nhién trong CXH
va cac hop chét thiét ké méi duoc danh gia duoc dong
hoc bang cong cu online SwissADME. Két qua thé hién
¢ Bang 6.

Bang 6 Danh gia dic tinh gidng duoc, dugc dong hoc va kha ning tong hop ciia hop chit chroman, chromene
thién nhién trong CXH va cac hop chit méi thiét ké tir MF3

< o L I " Kha néng
Dac tinh giong thuoc Duwgc dong hoc z
Hp chie q thng hop
: WlogP MW TPSA BBB Chuyén héa béi CYP450 (Dé dén kho)
<5 <500 | <140 1A2 | 2C19 | 2C9 | 2D6 | 3A4 | 1<score<10
Hop chat trong CXH
MF1 2,59 330,29 | 109,36 No Yes No Yes | Yes | Yes 3,41
MEF2 —0,23 432,38 | 181,05 No No No No No No 4,99
MF3 1,01 178,18 | 46,53 Yes No No No No No 2,57
MF4 —2,08 | 612,53 | 265,52 | No No No No No No 6,24
MFS5 —0,23 432,38 | 181,05 No No No No No No 4,99
MF6 0,1 434,35 | 190,28 No No No No No No 5,04
MF7 0,05 432,38 | 170,05 No No No No No No 5,12
MF8 —0,53 | 432,38 | 170,05 No No No No No No 5,17
MF9 —0,53 432,38 | 170,05 No No No No No No 5,17
MF10 3,25 456,4 127,57 No Yes Yes Yes | No | Yes 3,99

Dai hoc Nguyén T4t Thanh



Tap chi Khoa hoc & Cong nghé Vol 9, No 2

Cic hop chat méi thiét ké tir MF3 trong CXH
MF3.1 1,03 208,21 66,76 No Yes No No No No 2,81
MF3.2 1,68 222,24 55,76 Yes | Yes No No No No 2,99
MF3.3 2,07 236,26 55,76 Yes | Yes Yes No No No 3,12

Cac hop chit méi MF3.1, MF3.2 va MF3.3 déu c6
WlogP ting, cho thay tinh than diu ting va cai thién
kha ning hap thu so v&i hop chat thién nhién MF3.
Ngoai ra, tong dién tich bé mit phan cyc (TPSA) gidm
tir MF3.1 dén MF3.3 gitp tang kha ning ctia hop chit
hép thu qua hang rao mau ndo. Cac hop chat MF3.2 va
MF3.3 déu khong bi chuyén hoa boi CYP3A4 va
CYP2D6 1a hai enzym chuyén hoéa thude chinh cta co
thé gitp giam twong tac thudc — thude va duy tri ndng
d6 thudc 6n dinh trong huyét twong. MF3.2 va MF3.3
thoa man tinh gidng duoc khi duyét qua cac quy tic
Lipinski, Ghose, Veber, Egan, Muegge. V& diém tong

hop & mirc 2,99 (MF3.2) va 3,12 (MF3.3) cho thay kha
nang tong hop dé, kha thi trong thyc nghiém. Nhu vay,
cac hop chat moéi thiét ké da duoc cai tién hop 1y vé
duogc dong hoc va héa hoc tong hop, phi hop véi dinh
hudng phit trién ciu tric.

3.2.4. Tinh toan docking phan tu

Receptor GABAA (PDB ID: 6X3X), MF3 va hai hop
chit tiém ning 1a MF3.2 va MF3.3 sau khi xtr 1y

tién docking dugc tién hanh docking va tinh toan ning
luong gin két. Két qua phan tich tuong tac duoc thé
hién dudi dang ban d6 2D va mé hinh tuong tac 3D nhu
Béang 7.

Bang 7 Két qua tinh toan docking MF3 va cac hop chét tiém ning tir MF3

TT Twong tac 2D Twong tac 3D Cic tuong tac
Hydrogen bond
Lig-O-HN-ALA161: 3,42 A
o Hydrophobic bond
ME3 ¢/ Lig-TYR210: 3,67 A
Es = —5,3263 kcal/mol
® e RMSD =0,8527 A
® Hydrogen bond
© e @ Lig-O-HN-ALA161: 3,41 A
Chit méi | © w"\/ Hydrophobic bond
MF3.2 o F L e Lig-TYR210: 4,00 A
o © Es = —6,1550 kcal/mol
RMSD =0,7123 A
®
@® ° Hydrophobic bond
Chat méi| e Lig-TYR210: 4,01 A
MF3.3 o S E, = —6,6360 kcal/mol
o . ° RMSD = 2,5227 A
®

Hop chat thién nhién MF3 gin véo thu thé bang lién két
pi-pi ciia vong thom véi acid amin tyrosin 210 va nhan
lién két hydro ctia C=0 véi alanin 161. Hop chat MF3.2
tao lién két twong ty, tuy nhién phén tir sap xép hop ly

@ Dai hoc Nguyén T4t Thanh
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e ——

hon trong khoang gén két 1am tang ning lugng gan két
(Es = —6,1550 kcal/mol). Hop chit MF3.3 v&i bién ddi
—OH thanh —OC,Hs gitp dinh vi phan tir sdu hon trong
héc gan, 1am ting d¢ 6n dinh tuwong tac va ting ning
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lwong gin két (Es = —6,6360 kcal/mol). MF3.3 14 hop
chat ¢6 hoat tinh du béo cao nhat va két qua docking
t6t ciing phu hop voi du bao nay.

4 Két lugn

Nghién ctru da xay dung mé hinh QSARGamrr dé sang
loc cac dan xuét chroman va chromene trong CXH, tim
dugc hop chit chroman c6 hoat tinh manh nhat (MF3),
thiét ké dan xuit méi dua trén cu tric MF3, két hop
v6i cac tinh toan ADMET va docking phén tir ¢é phat
trién thanh cong hop chat MF3.3. Nhiing bién doi hoa

hoc hop 1y di lam ting 24,6 1an hoat tinh cua MF3.3 so
v6i hop chat ty nhién MF3. Hop chat MF3.3 can dugc
uru tién trong cac budc tiép theo nhur tong hop hoa hoc,
thtr nghiém hoat tinh in vitro va in vivo.
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Abstract Anxiety is the most prevalent mental health disorder worldwide. Sensitive Plant (Mimosa pudica L.)
has been traditionally used in folk medicine for its sedative and anxiolytic effects. Numerous phytochemical
investigations have revealed that M. pudica L. contains a high amount of flavonoids, some of which act as positive
allosteric modulators (PAMs) of the GABAA receptor at the benzodiazepine binding site. Consequently, the two-
ring condensed core structure of flavonoids, chroman, was utilized as a scaffold for designing novel derivatives
with potential sedative and anxiolytic activity. In this study, structural data for 30 flavonoid compounds that activate
the GABA_A receptor at complex a;f2y> subunit were collected, then a QSARGa-mr model was constructed and
molecular docking was performed to identify 2-hydroxymethyl-chroman-4-one (MF3) as the compound with the
strongest activity within flavonoids in this herb. MF3 showed a pECso of 5.276 and a docking score of —5.3263
kcal/mol. From novel compounds designed based on the MF3 scaffold, the derivative MF3.3 was screened,
exhibiting significantly enhanced potency with a pECso of 6.668 and a favorable docking score of —6,6360
kcal/mol. Derivative MF3.3 exhibited a 24.6-fold increase in potency compared to the natural chroman compound
isolated from Mimosa pudica L.

Keywords Mimosa pudica L., sedative, anxiety, GABAA receptor, flavonoid.
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