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Abstract: The estrogen-a (ER-a) receptor is an important target in breast cancer therapy. Alkaloids
are a class of plant extracts that have the potential to inhibit ER-a receptors. In this study, we
evaluated the ability of alkaloids to inhibit ER-a receptors by molecular docking method. Based on
previous publications, we collected 52 alkaloid compounds. The results showed that there were 4
compounds with stronger inhibitory effects on ER-a receptors than positive controls, which are
co-crystallized ligands with 4-hydroxytamoxifen. Conducting analysis according to Lipinski's
5-criteria rule and predicting pharmacokinetic-toxicological parameters, we obtained one compound
with drug-like properties is Pityriacitrin B. Therefore, this compound has the potential to develop
into drugs that inhibit ER-a receptors for breast cancer treatment.
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Sang loc in silico cac hop chat alkaloid c6 tac dung trc ché
thu the estrogen-a hudng di€u tri bénh ung thu va
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2Hoc vién Quan Y, 160 Phung Hung, Phuc La, Ha Déng, Ha Noi, Viét Nam

Nhan ngay 20 thang 7 ndm 2022
Chinh sira ngay 14 thadng 9 nam 2022; Chap nhén dang ngay 14 thang 9 nim 2022

Tém tat: Thu thé estrogen-a (ER- a) la mét dich tic dung quan trong trong liéu phéap diéu tri ung
thu vit. Alkaloid 1a mot loai hop chét chiét xuat tir thuc vt co tiém nang gitp wc ché thy thé ER-a.
Trong nghién ctru nay, chlng t6i danh gia kha niang trc ché thu thé ER-a cta cac hop chét alkaloid
bang phuong phap docking phén tir. Dya trén cac cong bd trude ddy, chung t6i thu thap duoc 52
hop chit alkaloid. Két qua cho thdy, c6 4 hop chét c¢6 tac dung trc ché thu thé ER-a manh hon chét
chimg dwong 14 phéi tir ddng két tinh gén 4-hydroxytamoxifen. Tién hanh phén tich theo quy tic 5
tiéu chi cua Lipinski va du doan céc thong sé duoc dong hoc - doc tinh, ching tdi thu dugc mét hop
chat c6 dic tinh giéng thude 12 Pityriacitrin B. Vi vay, can nghién ctru sau hon hop chét tiém ning
nay dé phat trién thanh thudc c6 tic dung e ché thu thé ER-a dinh hudng diéu tri ung thu vi.

Tur khéa: Ung thu v, ER-a, docking phén tir, alkaloid, Pityriacitrin B.

1. Mé dau

Ung thu va 13 bénh ung thu phd bién nhat
trén thé gioi va 1a nguyén nhan hang dau gay tir
vong do ung thu ¢ phu nit. Trong nam 2020, udc
tinh trén toan thé gisi ¢ khoang 2,3 triéu ca méic
méi, 685 nghin ca tir vong. Ty 16 méc ung thu v
& phu nit vuot xa ty 16 mac cac bénh ung thu khéac
& ca cac nudc phét trién (55,9% trén 100.000
dan) va cac nuéc dang phat trién (29,7% trén
100.000 dén). Tai Viét Nam, udc tinh c6 21.555
ca m6i méic va 9.345 ca tir vong, khién ung thur
va tré thanh bénh ung thu phé bién nhit & phu
nir va la nguyén nhén gy tir vong do ung thu
dung hang tht tu [1]. Tuy nhién, kha néng song
sot ¢6 thé ting 16n nho sy thay déi manh mé cia
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cac phuong phap sang loc, chin doan som va
nhing dot pha trong phuong phap diéu tri [2].
Thu thé estrogen-a (ER-0) 1a mét dich tac
dung quan trong trong liéu phap diéu tri ung thu
vU. ER-a thuc ddy sy hinh thanh khéi u va sy tién
trién ciia ung thu va [3]. Nhiéu duoc chat di
dugc phat trién dya trén thy thé nay, dién hinh 13
céc thude e ché thy thé ER-o nhu tamoxifen,
raloxifen, fulvestrant,... Bén canh nhiing tac
dung c6 lgi v&i bénh ung thu vu, cac thudc trc
ché ER-a ciing cho thay nhing tic dung khong
mong mudn khi sir dung trong thoi gian dai nhu
nguy co mic ung thu ndi mac tir cung, ting ty 18
hinh thanh cuc mau déng, thuyén tic phéi,... [4].
Do ti 1€ ngay cang gia tang cua bénh ung thu va
cung vdi tinh trang khang thude ngay cang xudt
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hién nhiéu trén 1am sang lam giam hiéu qua diéu
tri, cc nghién ctru lién tuc dugce thuc hién dé tim
kiém céc hop chit méi c6 tiém nang e ché thy
thé ER-a véi hoat tinh tot hon va han ché duge
céc tac dung khong mong mudn ciing nhu chong
chi dinh nham cai thién hiéu qua diéu tri bénh
ung thu v trén 1am sang.

Alkaloid 1a mét nhém 16m, c6 & trong khodng
300 ho thuc vat, xudt hién & hau hét cac loai.
Alkaloid duoc chimg minh 14 ¢6 nhiéu tac dung
tot cho cho strc khoe nhu giam dau, trc ché than
kinh trung wong, ha huyét ap, ha s6t, trc ché khoi
u,... O thuc vat, alkaloid cling hoat dong nhu
phytoanticipin va phytoalexin, gitip bao vé thuc
vat chdng lai nhiém trang [5]. Gan day, da co
nhitng nghién ctru da cho thiy tiém ning cua
alkaloid trong diéu tri bénh ung thu va, dic biét
1a tac dung trén thu thé ER-a. Trong mot nghién
ctru in vivo, muc protein ER-o giam sau 12 gio
diéu tri v6i vinca alkaloid, chimg minh duoc
hoat tinh khang ung thu va cta vinca alkaloid &
té bao ung thu va [6]. Do vay, tiém ning tim
kiém cac hop chat alkaloid hd tro diéu tri ung thu
Vi con rét 16n, cAn thém nhiéu cac nghién ciru &
mirc d6 phan tr dugc cong bé nham cung cap
hiéu biét vé co ché trc ché ER-a ctia cac hop chat
alkaloid ciing nhu sang loc ra cac hop chét tiém
nang dap tmg nhu cau hd trg diédu tri ung thu vi.

Docking phan tir [a mot k¥ thuat mé hinh hoa
gitp du doan vi tri va cdu hinh thuan lgi ma phan
tr co chét (phdi tir) co thé lién két v6i phan tir
protein (dich). Uu diém cta phuong phap nay la
tiét kiém thoi gian va giam chi phi hon so véi cac
phuong phép thuc nghiém khac dé sang loc cac
hop chat tiém ning [7]. Trong nghién ctru niy,
chung t6i st dung phuong phap docking phan tir
dé tim kiém cac hop chat alkaloid c6 tac dung trc
ché dich ER-a.

2. Nguyén liéu va phwong phap nghién ctru
2.1. M6 hinh docking phdn tie

Chuén bj céu tric protein: cu trac tinh thé
tia X ctia thy thé ER-o (PDB ID: 3ERT) dugc liy
tr ngan hang d& li¢u protein RCSB
(https://www.rcsb.org/). Trong phan to ER-a

c6 chira sin ligand dong két tinh la 4-
hydroxytamoxifen (OHT), mot chét wc ché ER-
o.. Tién hanh loai bé phan tir dong két tinh va cac
phan tir nwéc bang phan mém Discovery Studio
Visualizer 4.0. Sau do, cidc nguyén tr hydro s€
dugc thém vao phan tir protein, tinh toan dién
tich Kollmans va xac dinh vung hoat dong cua
enzym bang phian mém MGL Autodock tools
1.5.6. Vung hoat dong cua ER-a dugc lya chon
boéi mot hop ludi co kich thude 40Ax40Ax40A,
khoang cach gitra cac 6 luéi 1a 0,375 A (toa o
truc x = 30,282; y = -1,913; z = 24,207). Sau do,
protein dugc Iuu dudi dang pdbqt.

Chuén bi cdu tric phdi tir: tir cac cong bd
trudc diy, chung t6i da thu thidp dugc 52
hop chat alkaloid [8-10]. Cau triic 3D cuia cac
phéi tir dugc ldy tir co s dir liéu PubChem
(https://pubchem.ncbi.nlm.nih.gov/) va luu &
dinh dang sdf sau 6 chuyén thanh dinh dang pdb
bang phan mém Chimera. Tiép theo, cac phdi tir
duogc t6i wu hoa bang phin mém Avogadro st
dung phuong phap Gradient lién hop (Conjugate
Gradients) rdi chuyén thanh dinh dang pdbqt
bang phan mém Autodock Tools.

Thuec hién docking phén tir: cac phdi tir dugc
dock vao trung tdm hoat dong clia protein bang
phan mém Autodock Vina. Phan mém Autodock
Vina duoc str dung dé tim ra cdu hinh lién két tot
nhit bang cach sir dung cac danh gia niang luong
tu do lién két AG va sb luong tuong tac vat 1y.
Kha ning gin két ctia cac phdi tir duoc danh gia
thong qua kha nang tuong tac vdi cac acid amin
tai vi tri bam va nang luong tuong tac tinh
bsi ham tinh diém (scoring function) cua
Autodock Vina.

2.2. Pdnh gid két qua docking

D¢ danh gia két qua qua trinh docking, phbi
tir dong tinh thé sau khi dwoc tach ra khoi protein
s& duoc re-dock lai vao vi tri bam ctia muc tiéu.
Két qua qua trinh docking dugc goi 1a déng tin
cay néu gia tri do lIéch binh phuong trung binh
gbc (RMSD) nhé hon 1,5 A. Déi vdi cac chat can
docking, kha ning gin két cua chung duoc danh
gia thong qua tuong tac voi cac acid amin trong
héc phan g va ning lugng tuong tic tinh béi ham
tinh diém (scoring function) ctia Autodock Vina.
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2.3. Pdnh gid quy tdc 5 tiéu chi ciia Lipinski

Quy tic 5 tiéu chi cua Lipinski duoc st dung
dé danh gia dic tinh giéng thudc cua cac hop
chat [11]. Chung t6i sir dung cong cu online dé
danh gid quy tic 5 tiéu chi cua Lipinski
(http:/Aww.scfbio-iitd.res.in/software/drugdesign/
lipinski.jsp) [12].

2.4. Dy doan cdc thong s6 duwoc dong hoc va
doc tinh

Két qua du doan cac thong sé vé duoc dong
hoc bao gdm hap thu, phan bd, chuyén hoa, thai
trir va doc tinh (ADMET) ciia cac hop chat tiém
nang dugc danh gia qua céng cu pkCSM
(http://biosig.unimelb.edu.au/pkcsm/prediction) [13].

Hinh 1. Két qua re-dock phéi tir ddng két tinh
cua ER-a.

Két qua docking 4-hydroxytamoxifen cho
nang luong lién két AG = -9,8 kCal/mol. Phdi tir
4-hydroxytamoxifen tao lién két hydro véi céc
acid amin Glu353, Arg394, lién két alkyl va
n- alkyl véi Ala350, Leu387, Leu391, Leu525,
Met421 (Hinh 2). Piém sé docking -9,8
kCal/mol dugc ding 1am co s& dé sang loc cac
hop chat tiém nang.

3. Két qua
3.1. Danh gia mé hinh docking

Trude khi sang loc cac hop chét, phdi tur
d6ng két tinh can duogc re-dock lai vao vi tri bam
clia myc tiéu dé xac dinh d¢ léch binh phuong
trung binh gdc (RMSD) tir d6 danh gia tinh phu
hop cua cac thong sd docking. Danh gia su twong
dong vé cdu dang, xac dinh gia tri RMSD bang
phén mém Chimera thu dugc su chéng Kkhit vé
cAu trac cua phdi tir dong két tinh thé trudce va
sau khi dock v6i gia tri RMSD 12 1,323 A< 1,5
A chimg t6 két qua docking phén tir viao myc tiéu
la dang tin cay [14] (Hinh 1).

MET MET
MET A3a3  LEY A528
A:421 ¢ THR
LEU A:347
A:384
Ali5a 9

A:428 ALA

TRP
A:350 A383

Hinh 2. Biéu dién lién két cua 4-hydroxytamoxifen
véi ER-a tai vi tri bAm (2D).

3.2. Tim kiém cac chdt tiém ndng tir két qua
docking

Sau khi chuan bi phéi tir, chiing t6i tién hanh
docking 52 hop chit alkaloid vao thy thé ER-a
dé tim kiém cac hop chat c6 kha ning irc ché thy
thé nay. So sanh ning luong lién két cua phdi tur
déng két tinh vé6i 52 hop chat, lwa chon duoc 4
hop chat hop chit c6 ning lugng lién két
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Pityriacitrin (-9,8 kCal/mol), Penitrem B (-10,1
kCal/mol), Tubocuraran (-10,2 kCal/mol). Két
qua dugc trinh bay ¢ Bang 1.

AG < - 9,8 kCal/mol 1a nang luong lién két ctia
phoi tir dong két tinh 4-hydroxytamoxifen voi
ER-a. D6 1a Penitrem A (-9,8 kCal/mol),

Bang 1. Két qua docking 52 hop chat va chat chimg duong véi thy thé ER-a

; Nang lugng z Nang
STT Tén hop chat y STT Tén hop chat luong
(kCal/mol)
(kCal/mol)
1 Aaptamin -6,8 27 Harmin -7,7
2 Ascididemin -8,6 28 | Pancracin -9,0
3 Belotecan -8,8 29 | Alstonin -8,5
4 Berbamin -8,2 30 | Antofin -7,0
5 Chelidonin -8,3 31 | Tryptanthrin -8,6
6 Evodiamin -8,3 32 | Granulatimid -8,9
7 Glaucin -6,7 33 | Galantamin -8,8
8 Matrin -8,4 34 | Isogranulatimid -8,0
9 Ningalin B -8,8 35 | Noscapin -1,4
10 Piperin -7,7 36 Pityriacitrin 9.4
11 | Tetrandrin -7,8 37 | Liriodenin -8,2
12 | Tylophorinidin -7,5 38 | Pityriacitrin B -9,8
13 | Variolin B -7,1 39 | Deoxypodophyllotoxin -8,0
14 | Tylophorin -6,9 40 Cernumidin -7,6
15 | Boldin -6,9 41 | Distichamin -7,5
16 | Lycorin -1,7 42 | Narciprimin -8,5
17 Nitensidin E -6,6 43 Colchicin -8,1
18 | Nitensidin A -7,8 44 | Camptothecin -8,4
19 | Tsitsikammamin A -7,3 45 | Cryptopleurin -7,2
20 | Penitrem A -9,8 46 | Epipodophyllotoxin -7,9
21 Penitrem B -10,1 47 Demecolcin -7,7
22 | Tubocuraran -10,2 48 | Fagaronin -7,9
23 | Amaryllisin -6,6 49 | Oxyacanthin -8,3
24 | Piperlonguminin -7,5 50 | Rohitukin -7,0
25 Emetin -7,8 51 Ningalin A -8,2
26 | Spongiacidin C -7,1 52 | Pretazettin -8,3
Chtng duong:
53 4-hydroxytamoxifen 9.8
Bang 2. Két qua danh gia quy tac 5 tiéu chi Lipinski ciia 4 hop chat
S6 nhém cho S6 nhém A .
. ; Phan tir lienkét | nhan lién két Bokhuc | BY
STT Tén hop chat Kkhéi hvd hvd LogP xa mol giong
ol ydrogen ydrogen (MR) thuée
(HBD) (HBA)
1 Penitrem A 633,5 4 6 5,3604 168,27 Khong
2 Pityriacitrin B 355,0 3 4 4,1266 102,29 Cé
3 Penitrem B 583,0 3 5 5,679 162,015 Khong
4 Tubocuraran 474,0 2 4 4,582 139,62 Co
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3.3. Sang loc cac hop chdt giong thuoc

Céc hop chét duoc goi 1a “gidng thudc” khi
chung dap tmg it nhat 2 trong 5 tiéu chi ciia quy
tac 5 tiéu chi Lipinski: khdi lwong phén tir < 500
Da; c6 tinh ua dau cao (logP nho hon 5); khong
¢6 nhiéu hon 5 nhoém cho lién két hydrogen;
khong c6 nhiéu hon 10 nhém nhan lién két
hydrogen; d6 khic xa mol phai niam trong
khoang 40-130.

Tir két qua Bang 2 cho thdy, ¢6 2 hop chat
thoa méan nhiéu hon 2 tiéu chi, d6 1a Pityriacitrin

B va Tubocuraran. Tiép theo, 2 hop chat nay tiép
tuc duoc déph gia cac dac tinh vé dugc dong hoc
- doc tinh bang dy doan ADMET.

3.4. Du dodn cdc thong s6 ADMET

Pé danh gia hiéu qua cua hai hop cht trén,
chung t6i tiép tuc danh gia thong sd duoc dong
hoc va doc tinh (ADMET) thong qua viéc su
dung pkCSM.

Bang 3. Két qua du doan ADMET

Théng s6 Pityriacitrin B Tubocuraran
Do tan trong nuéc (log mol/l) -2,907 -4,641
Tinh thAm mang Caco2 (log Papp trong 10 cm/s) 0,749 0,828
. Hap thu o rudt (nguoi) (%) 72,993 95,002
Hapthu = h&m qua da 2,735 2,735
Co chit P-glycoprotein Co Co
Uc ché P-glycoprotein | Khéng Co
Uc ché P-glycoprotein 11 Khong Co
Theé tich phan bd (nguoi) (VDss) (log L/kg) -1,345 -0,338
, Thanh phan ty do (Fu) 0,064 0,267
Phanbo  "Tinh thdm hang rao mau ndo (log BB) -0,882 0,029
Tinh tham hé than kinh trung wong (log PS) -1,882 -0,388
Co chat CYP2D6 Khong Khong
7 Co chat CYP3A4 Khéng Cé
Chuyén  {jc ché CYP1A2 Khong Co
hoa Uc ché CYP2C19 Khong Khong
Uc ché CYP2C9 Khong Khong
Uc ché CYP2D6 Khéng Co
Uc ché CYP3A4 Khong Khong
Do thanh thai toan phan (log ml/min/kg) 0,78 0,808
Thai trir Co chat OCT?2 trong than Khong Khong
boc tinh AMES Khong Khong
Liéu dung nap t6i da (nguoi) 0,565 0,439
L Uc ché hERG | Khéng Khéng
boctinh 77 ch& hERG I Khong c6
Doc tinh cap tinh ¢ chudt LDso (mol/kg) 2,569 3,136
boc tinh gan Co Céo
Kich tng da Khong Khong

V& hép thu, kha nang hap thu cua mot chét
duoc danh gia dya vao cac théng so: do tan trong
nudc, tinh tham qua mang Caco2 va kha nang

hap thu & ruot (nguoi). Mot chat dugc cho 1a ¢6
kha nang tham tot khi tinh tham qua mang Caco2
(log Papp trong 10 cm/s) khi log Papp > 0,9
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[15]. Két qua tir Bang 3 cho thay, ca 2 chat déu
c6 gia tri nho hon 0,9 ching minh kha ning tham
gua mang thap. Tuy nhién, kha ning hap thu &
rugt nguoi cia 2 hop chét nay deéu tot (73% voi
Pityriacitrin B va téi 95 % véi Tubocuraran).
V& phan bé, cac hop chat dugc cho 1a phan
bé t6t dén cac mé néu gia tri log VDss > 0,45 va
phan bd kém néu log VDss < -0,15 [15]. Ca 2
chat déu phan bb kém téi cac md. Ngoai ra, hai
thdng s tinh thim qua hang rao méau nio (BBB)
va hé than kinh trung wong (CNS) rat quan trong
khi danh gia tinh an toan d6i véi hé than kinh cua
dugc chat. Gia tri logBB 16n hon 0,3 dugc cho la
c6 kha ning hap thu tét qua hang rao méau ndo va
gia tri logPS > -2 dugc cho la ¢ kha ning tham
qua hé than kinh trung wong. Két qua cho thay,
logBB cua 2 hop chat déu nho hon 0,3, do vay
hai hop chit nay duoc dy doan khong qua duoc
hang rao mau ndo. Tuy nhién log PS cua ca hai
déu Ién hon -2, tic 1a hai hop chat cd thé thim
qua hé than kinh trung wong. Tuy nhién, log PS
cua Pityriacitrin B 1a -1,882 nén tinh tham qua hé
than kinh trung wong cua Pityriacitrin B van kém.
V& chuyén héa, hé cytochrome P450 1a hé
enzym quan trong trong qué trinh chuyén hoa
thudc & gan véi hai CYP quan trong 1a CYP3A4
va CYP2D6. Tubocuraran la co chit cua

E
8 A:358
VAL
TRP LYS A:355
A:360 A:362
ARG
: ALA
A:363 o)
R1

CYP3A4, vi vay cd thé bj chuyén hoa ¢ gan.
Ngoai ra, Tubocuraran dugc dy doan wc ché
CYP2D6, c6 thé lam giam hinh thanh cac chat
chuyén hda c6 hoat tinh va c6 thé 1am giam hiéu
luc cua mot sb thude. Pityriacitrin B khong 14 co
chat va khdng wc ché hai enzym quan trong nay,
do d6 c6 thé khong bi chuyén hoa & gan.

V& thai trir, hai hop chéat déu duoc du doan
c6 kha nang thai trr qua than kha nhanh,
Pityriacitrin B va Tubocuraran c6 d¢ thanh
thai toan phan lan luot 1a 0,78 va 0,808
(log ml/min/kg).

V& doc tinh, ca 2 hop chat déu du doan co
doc tinh trén gan, khong gay kich ung da, khdng
¢ doc tinh AMES (nguy co ung thu néu c6 doc
tinh AMES). Tuy nhién, Tubocuraran cé thé gay
ra doc tinh trén tim do duoc du doan 1a tc ché
hERG II.

Sau khi phan tich két qua ADMET, c6 thé
thiy Pityriacitrin B ¢ cac dic tinh duoc dong
hoc va doc tinh tét hon Tubocuraran. Tuy nhién,
dé tr thanh wng cir vién thuéc méi, can thém cac
qua trinh nghién cttu phat trién siu hon dé téi wu
hoa, cai thién nhitng nhuoc diém cua hop chét.
Tuong tac gira Pityriacitrin B va Tubocuraran
v6i ER-a duoc minh hoa hai chiéu bang phan
mém Discovery Studio 2021 Client ¢ Hinh 3.

>
wi
&
o
>
s
N—i

TYR
U A:526

o1 Sulfur

Hinh 3. Tuong tac gitra Pityriacitrin B (R1) va Tubocuraran (R2) véi ER-a.
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Bang 4. Cac amino acid cua 2 hop chit tiém ning lién két vai thy thé ER-o trong ving hoat dong tuong ting

A £ Ning luong lién két . . A g
Tén hop chat ID (kCal/mol) Acid amin tao lién két
Pityriacitrin B 56649543 -9,8 His356, Val355, 11358, Trp360
Tubocuraran 9548771 -10,2 Tyr526
. Glu353, Arg394, Ala350, Leu387, Leu391,
4-hydroxytamoxifen -9,8 Leus525. Metd21

Xét vé kha ning tao twong tac, Pityriacitrin
B tao lién két hydro véi cac acid amin His356,
Val355, lién két cong hoa tri voi 11e358 va
Trp360 trong khi Tubocuraran tao lién két n-n
v6i Tyr526. Xét vé& gia tri diém twong tac,
Pityriacitrin B cho ning luong lién két 1a -9,8
kCal/mol, con Tubocuraran cho nang lugng lién
két 12 -10,2 kCal/mol. C6 thé thiy Pityriacitrin B
c6 kha ning tao tuwong tic voi ER-a tét hon
Tubocuraran.

4. Ban luan

Trong nghién ctru nay, chung toi da tién hanh
sang loc 52 hop chat alkaloid c6 ngudn géc thién
nhién dugc tai vé tir thu vién héa hoc PubChem.
Nhiéu hop chat cho thiy kha ning gin két kha
t6t do co cac vong thom tao tuong tac n-n on
dinh va nhiéu nhém hydroxy can thiét cho hoat
dong trc ché ER-a. Tuy nhién, sau qué trinh sang
loc chi c6 1 hop chat trong s6 d6 cho thay tinh
kha quan vé& mit duoc dong hoc va doc tinh la
Pityriacitrin B, con Tubocuraran c6 nhirng dac
tinh vé chuyén hoa va doc tinh can nghién cau
thém.

Pityriacitrin B la mot indole alkaloid c6 kha
nang hap thu tia cuc tim c6 nguon goc tir ndm
men Malassezia furfur [16]. Cac nghién ctu sinh
hoc da chi ra rang Pityriacitrin B c6 hoat tinh
chéng ting sinh cao ddi vai mot nhém bénh ung
thu vii va tuyén tién liét [17]. Trong nghién ctu
nay, Pityriacitrin B cho thy kha ning lién két t6t
v6i ER-a véi diém sé docking 1a -9,8 kCal/mol.
Hop chat dugc dy doan c6 kha niang hap thu t6t
(73% & rudt), tinh thim mang Caco2 la 0,749
(log Papp trong 10 cm/s), tinh tham qua hang
rao mau ndo va hé than kinh trung wong kém,

thai trir qua than nhanh, c6 doc tinh trén gan.
Hién nay, chua c6 nghién ctu thyc nghiém doi
véi tac dung uc ché ER-a cua Pityriacitrin B. Vi
vay, mac du c6 kha niang twong tac tot véi thu thé
dich va co nhitng dic tinh giéng thubc, can c6
nhitng nghién ctru sdu hon vé tac dung cua
Pityriacitrin B ddi véi co thé nguoi.

Tubocuraran c¢6 kha ning lién két tét véi ER-
o voi diém s docking 1a -10,2 kCal/mol, kha
nang hap thu tét (95% qua rudt, tinh thim mang
Caco2 la 0,828 log Papp trong 10 cm/s), khong
qua dugc hang rao mau nao, cé thé tham mot
phan qua hé than kinh trung wong. Hop chat
dugc du doan ¢ doc tinh trén gan, doc tinh trén
tim, c6 thé bi chuyén héa & gan va tc ché cac
chét chuyén héa.

5. Két luan

Tur két qua sang loc 52 hop chét alkaloid,
chung t6i di tim ra 4 hop chit tiém ning c6 kha
nang uc ché dich ER-a. Trong do6 lya chon duoc
mot cht 1a Pityriacitrin B ¢6 nang lugng lién két
4m nhat, c6 dic tinh gidng thudc khi thoa man
tiéu chuan Lipinski 5 va du doan ADMET cho
thiy kha ning hip thu tét, it bi chuyén héa & gan,
thai trir qua than. Do d0, cin tién hanh nhiing
nghién ctru in vitro va in vivo dé phét trién nhiing
hop chét tiém nang nay tré thanh thude diéu trj
ung thu vu.
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