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Danh gia tac dung diéu tri ung thu gan ctia cac
hop chat trong cay xa den Celastrus hindsii Benth.
bang phuong phap docking phan ta

EVALUATING THE ANTICANCER EFFECTS OF COMPOUNDS FROM Celastrus hindsii Benth.
ON LIVER CANCER USING MOLERCULAR DOCKING METHOD

Bui Thanh Tung', Nguyén Thi Phugng’, Mai Thi Quynh Anh’, Bui Thi Hao”

TOM TAT

"Trudng Pai hoc Y Dugc - Pai hoc Quéc gia Ha Noi
*Hoc Vién Y- Dugc hoc cé truyén Viét Nam

Muctiéu:Ddnh gid tdc dung tc chéprotein dakhdng thuéc dngudi 1 (hMRP1) cia41 hop chdttrong cdy Xa den.
Déi tuong va phuong phdp nghién citu: Tién hanh thuc hién sang loc docking phan ti bdng phdn mém Autodock
vina. Strdung quy tdc Lipinski 5 @€ ddnh gid ddic tinh giéng thudc cdia cdc hop chdt. Théng sé dugc déng hoc-ddc tinh cda cdc

hop chdt giéng thuéc dugc ddnh gid qua cong cu pkCSM.

Két qua: Két qua cho thdy hai hop chét Triptobenzene A va (—)-Epiafzelechin tdc dung tic ché h(MRP1 cé ndng luong lién
két thdp ddng ké (AG =-6.6 kcal/molva -6.5 kcal/mol). Phan tich Lipinski cho thdy ca hai hgp chdt c6 ddc tinh gidng thudc. Két
qua dudodn théng sé dugc déng hoc-déc tinh ciing cho thdy hai hop chdt nay cé kha ndng hdp thu & rudt rdt tét va khéng cé

doctinh.

Két luan: Vivay hai hop chdt Triptobenzene A va (—)-Epiafzelechin cé tiém néing tré thanh thudc diéu tri ung thu gan

trongtuongai.

Tirkhoa: Ung thu'gan, Xa den, Docking phan tu, Lipinski, ADMET.

ABSTRACT

Objectives: To evaluate the inhibitory effects on human multidrug resistance protein 1 (hAMRP1) of 41 compounds

isolated from Black Plum through previously published studies.

Subjects and methods: Molecular docking screening were conducted using Autodock Vina software. The Lipinski's rule
of five was employed to assess drug-likeness properties of compounds with lower docking scores than the reference
compound. Pharmacokinetic-toxicity parameters of drug-like compounds were evaluated using pkCSM tool.

Results: Results indicated two compounds, Triptobenzene A and (-)-Epiafzelechin, with significantly low binding
energies (AG = -6.6 kcal/mol and -6.5 kcal/mol) after screening. Lipinski analysis revealed drug-like properties for both
compounds. Predicted pharmacokinetic-toxicity parameters also suggested excellent gut absorption and non-toxicity for
these compounds. Biological activity estimation indicated moderate to good activity for both compounds.

Conclusions: Therefore, these two compounds Triptobenzene A and (—)-Epiafzelechin have the potential to become

futuretherapeutics for liver cancer.

Keywords: Liver cancer, Celastrus hindsii Benth., Molecular docking, Lipinski, ADMET.

DATVANBE

Ung thu biéu mé té bao gan (UTBMTBG) la loai t6n
thuang actinh phé bién nhat tai gan, chiémtylé cao trong
sau loai ung thu thudng gap nhat trén thé gidi va la mot
trong ba loai ung thu phé bién nhat tai Viéet Nam. Theo
thoéng ké, UTBMTBG la nguyén nhan hang dau gay tu
vong lién quan dén ung thu'tai Vit Nam, dat ramot thach
thuc 16n cho y té€ céng dong[1]. Trong diéu tri, Sorafenib,
mo6t thudc nhdm tring dich dugc FDA chap thuan tirnam
2007, da tré thanh liéu phap phé bién cho bénh nhan ung

thu biéu mo té bao gan. Tuy nhién, hiéu qua diéu tri clia
Sorafenib cling nhu cac héa chét tri liéu khac thuang bi
han ché béi su phat trién cla hién tugng da khang thuéc
(Multidrug Resistance - MDR), mot trong nhiing thach
thiiclon nhattrong hdartriliéuung thu.

Co ché chinh gay ra tinh trang da khang thudc 6 lién
quan mat thiét dén su biéu hién qua muic clia cac protein
van chuyén xuyén mang thudc ho ATP-binding cassette
(ABC)[2]. Trong s6 nay, protein da khang thuéc & ngudi 1
(human Multidrug Resistance Protein 1 - hMRP1) la mot
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protein dang chu y. hMRP1 st dung ndng lugng ti qua
trinh thaly phan ATP @€ chd déng bom moét loat cac loai
thuéc chéng ung thu ra khoi té bao, lam gidam néng dé
thu6c noi bao va dan dén mat tac dung diéu tri. Su biéu
hién qua muic ctia hMRP1 da dugc ghi nhan trong nhiéu
dong té bao ung thu gan, gép phan vao su khang lai cac
phac dé hoéatri. Do d6, viéc tim ki€ém va phat trién cac chat
Uc ché hMRP1 da tra thanh mét chién lugc quan trong va
day hda hen nhdm muc tiéu hoa gidi tinh trang khang
thudc va tang cudng hiéu qua cla céc liéu phap diéu tri
ung thu gan[3]. D€ phuc vu cho muc tiéu sang loc chét tic
ché hMRP1 bang phuong phap in silico, viéc lua chon cdu
trictinh thé protein phuhgp 1a vé cling quan trong. Trong
nghién ctru nay, cau trdc cta mién lién két nucleotide 1
(NBD1) ctia hMRP1 vé&i ma PDB la 2CBZ da dugc lua chon
tl Ngan hang Dt liéu Protein (RCSB PDB). Lua chon nay
dua trén co s& cau tric 2CBZ thé hién trang thai mién
NBD1 lién két véi ATP, day chinh la trang thai hoat dong
ma cac chit tc ché can phai canh tranh hodcngdn chan dé
v6 hiéu hoa chiic nang bom thuéc ctia hMRP1. Cau truc
nay cung cap mot mé hinh chinh xac cta vi tri lién két ATP,
la muc tiéu clia qua trinh docking phan td. Ngugc lai, cac
cdu truc khac nhu 4C3Z thé hién trang thai lién két véi ca
o chat va ATP, c6 thé gy nhiéu trong viéc danh gia kha
nang tc ché chuyén biét taivi tri ATP.

Trong y hoc ¢8 truyén, cay Xa den (Celastrus hindsii
Benth.) tir lau da dugc biét dén nhu mét dugc liéu co tac
dung hé trg diéu tri ung thu. Cac nghién ctu da chirarang
Xa den va cac loai khac trong ho Celastraceae chira nhiéu
hgp chat c6 hoat tinh sinh hoc quy nhu alkaloid,
terpenoid, va flavonoid, thé hién tac dung chéng ung thu.
Mac du vay, cac nghién ctu hién dai nham lam sang té co
ché va xac dinh cac hoat chat cu thé cé tiém nang trong
diéu tri ung thu tir cay Xa den van con rat han ché. Vi vay,
nghién cttu nay dugc thuc hién nham muc tiéu sang loc
céc hgp chat tir cay Xa den dé danh gia kha nang tc ché
protein hMRP1 thong qua phuong phap docking phan tt,
tUr d6 tim ki€ém cac hop chat tiém nang co thé phat trién
thanh thuéc hé trg diéu tri ung thu gan, dac biét trong
viéckhac phuctinhtrang dakhangthudc.

DéITUONGVA PHUGNG PHAP NGHIEN CUU

Paditugng nghién ciu

Cdu truc protein: Cau tric 3D ctia hMRP1 (PDB: 2CBZ)
dugc tdi vé tir ngan hang da liéu protein RCSB
(https://www.rcsb.org). Trudc khi ti€n hanh docking,
protein phai dugc loai bd cac phan ti nudc va déng tinh
thé& bang phan mém Discovery Studio Visualizer 4.0. Cac
phéan t& hydrogen dugc thém vao bang phan mém
Autodock Vina trudc khi tai lap vung hoat dong cla
protein strdung phan mém MGL Autodock tools 1.5.7.

Cdu trac phéi ta: Cac hop chat co trong cay Xa den
dugc thu thap ti cac bai bao da dugc cong bé vé thanh
phan héa hoc[4]. Sau d6, cau tric ctia 41 hgp chat cing
vGi chiing duang Verapamil dugc tai vé tir ca s& dir liéu

PubChem &dinh dang sdf sau d6 chuyén thanh dinh dang
pdb bdng phan mém UCSF Chimera 1.17.3. Tiép theo, cac
phoi tir dugc t6i uu hda bang phan mém Avogadro 1.1.0
strdung phuang phap Gradient lién hgp réi chuyén thanh
dinh dang pdbgt bdng phan mém AutodockTools 1.5.7.

Thai gian va dia diém nghién ciru

Nghién ctu dugc thuc hién tir thang 1/2023 dén
thang 6/2023 tai Truding Dai hoc Y Dugc, Pai hoc Quéc Gia
Ha Noi.

Phuong phap nghién ctu

Docking phén ta:

Thuc hién docking phan tdr. Cac phdi ti dugc dock vao
trung tdm hoat dong cla protein bang phan mém
Autodock vina. S dung phan mém Discovery Studio
Visualizer 4.0 gilp quan séat cac lién két gitra protein va cac
phéitu.

Ddnh gid két qua docking: D€ danh gia két qua qua
trinh docking, chung téi tién hanh docking lai phoi tu
déng tinh vao vi tri hoat dong ctia muc tiéu. Qua trinh
dugc thuc hién thanh céng néu gia tri dé léch binh
phuong trung binh géc (RMSD) nhé hon hodcbing 1,5 A.

Bdnh gid quy tdcLipinski 5:

Quy tic 5 tiéu chi cta Lipinski dugc st dung dé danh
gia dac tinh giéng thuéc ctia hgp chat[5] théng qua cong
cul6].

Dudodn cdcthéng sé dugcdénghoc:

Két qua dy doan cac thong so vé duge dong hoc bao
g6ém hap thu, phan bé, chuyén hoa, thai trir va doc tinh
(ADMET) cuia hop chat dugc danh gia qua céng cu
pkCSM(7].

Pao duictrong nghién ctiu

Cac hinh anh, s6 liéu trong nghién ctu trung thuc va
khach quan, do nhém téc gia truc ti€p thuc hién. Cac hoat
dong clia nghién cdu tuan tha theo quy dinh dao duc
nghién ctu hién hanh.

KET QUA

Kétquadocking

Nghién ctu nay nham vao cg ché da khang thuéc
(MDR), mét trong nhiing rao can I6n nhat lam giam hiéu
qua hoa tri liéu ung thu gan. Protein da khang thuéc &
ngudi 1 (hMRP1) la mét protein van chuyén thudc ho ABC,
c6 kha nang bom cac thuéc diéu tri ra khoi té bao ung thu,
lam mat tac dung cla thuéc. Do do, viéc tGic ché hMRP1
dugc xem la mét chién lugc tiém ning dé dao nguogc tinh
trang khang thudc, tang dé nhay cla té bao ung thu véi
héa tri liéu. Vi ly do nay, hMRP1 da dugc chon lam dich
phantdcho nghién ctusanglocinsilico.

Trudc khi sang loc cac hgp chat, phéi tir dong két tinh
ATP can dugc re-dock lai vao vi tri hoat ddng clia muctiéu
dé xac dinh RMSD tir d6 dénh gia tinh phu hgp ctia cac
théng s6 docking. Panh gia su tuong dong vé cau dang,
suchéng khit vé cdu truc ctia phdi tir dong két tinh thé ATP
trudc va sau khidocking véi RMSD 120,799 A < 1,5 A chiing
té két qua docking phan tirvao muctiéu la dang tin cay.
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Hinh 1. Két qua re-dock phdi t&r dong két tinh
vGi protein 2CBZ

Sau do, tién hanh docking 41 hop chat cha Xa den va
chiing duong verapamil vao vi tri hoat déng clia protein
2CBZtaitoaddlax=-17,43;y=47,21;z=0,6[8]; kich thudc
hop tim kiém 13 60x60x60 A. So sanh ndng luong lién két
cla hgp chat véi ching duang verapamil, thu dugc 25 hop
chét c6 diém docking thap hon chiing ducng.

Dé déanh gia hiéu qua Uc ché, Verapamil dugc chon
lam chat d6i chiing duang. Mac du dugc biét dén chayéu

vaL
A676

Interactions
l:] van der Waals - Unfavorable Negative-Negative

ﬂj Conventional Hydrogen Bond [:I Pi-Alkyl

Hinh 2. Cdc tuong tdc vdi cdc acid amin quan trong

la mét thube chen kénh calci[9], Verapamil da dugc ching
minh ¢6 kha nang Uc ché cac protein van chuyén gay
khang thuéc thudc ho ABC nhu P-glycoprotein (PGp)[10].
N6 da dugc sir dung nhu mét chat diéu bién hién tugng
khang da thuéc trong cac thir nghiém 1am sang vé ung
thu[11],[12]. Do d6, Verapamil Ia mét chat doi chiing phu
hop dé so sanh va danh gia kha nang tic ché hMRP1 clia
cachgp chattircay Xaden.

Bang 1. 25 hop chdt c6 ndng luong lién két tét nhdt véi hMRP1

STT Tén (kcaAI/GmoI) STT Tén (kcaAI/GmoI)
1 Maytenfolone-A -9,0 14 Combretastatin D-2 -7,2
2 Wilforlide B -8,8 15 Isocorniculatolide A -7,2
S R -8,7 16 Triptinine B 7,1
4 Friedelinol -8,3 17 Lithospermic acid -7,0
5 Orthosphenic acid -8,2 18 Rosmarinic acid -6,9
6 Rutin -8,2 19 Fucosterol -6,8
7 Celastrol 78 20  Kaempfero 6,8
8 a-Amyrin -7.8 21 Hinokione -6,7
9 Wilforol A -7,7 22 Triptonoterpene -6,7
10 Erythrodiol -7,6 23 Triptobenzene A -6,6
11 Celahypodiol -7.5 24 Celahin C -6,5
12 Lupenone -7,4 25 (-)-Epiafzelechin -6,5
13 Pristimerin -7.3 + Verapamil -6,2

Két qua quy tacLipinski5

Cac hgp chat cé nang lugng lién két tot ti€p tuc duoc
sang loc dua trén quy tdc 5 tiéu chi cha Lipinski dé danh
gia cac ddc tinh dugc ly va kha nang trg thanh thuéc diing
duding udng. Mot hop chat dugc xem la cé "dac tinh giéng
thuéc" (drug-likeness) néu khong vi pham qua mot trong

cactiéu chisau:
e Khailugng phanti(MW) < 500 Dalton.
e S&nhom cholién két hydro (H-bond donors) < 5.
e SO nhém nhan lién két hydro (H-bond acceptors) <
10.
e Hésophanbdoctanol/nuéc (LogP) < 5.
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Bdng 2. Két quad cdc thdng s6 quy tdc 5 tiéu chi cua Lipinski ctia 22 hop chdt théa mén

STT  Tén hop chat MW HBA HBD LogP L
thuoc
1 Maytenfolone-A 470,694 1 5,9448 (@)
2 Wilforlide B 452,679 3 0 6,8925 (@]
3 (3B)-DiC-Ariedours- 426,729 1 1 8,1689 6
7-en-3-ol
4 Friedelinol 428,745 1 8,2488 Co
5 Orthosphenic acid 488,709 4 3 5,6223 (@)
6 Rutin 610,521 16 10 -1,6871 Khéng
7 Celastrol 450,619 3 2 6,6977 (@)
8 a-Amyrin 426,729 1 1 8,0248 Co
9 Wilforol A 466,618 4 3 6,2841 Co
10 Erythrodiol 442,728 2 2 7,1413 Cé
11 Celahypodiol 272,344 3 2 3,6883 (@)
12 Lupenone 424,713 1 0 8,233 Co
13 Pristimerin 464,646 4 1 6,7861 Co
14 Combretastatin D-2 296,322 4 1 3,6871 Cé
15 Isocorniculatolide A 298,338 4 1 3,6065 (@)
16 Triptinine B 314,425 2 2 4,5306 Co
17 Lithospermic acid 538,461 10 7 2,7688 Khéng
18 Rosmarinic acid 360,318 7 5 1,7613 Cé
19 Fucosterol 412,702 1 1 7,9449 (@)
20 Kaempferol 3-rutinoside 594,522 15 9 -1,3927 Khéng
21 Hinokione 300,442 2 1 4,7248 Co
22 Triptonoterpene 300,442 2 1 4,7248 Cé
23 Triptobenzene A 316,441 3 2 3,6972 (@)
24 Celahin C 532,586 10 1 2,5931 Co
25 (—)-Epiafzelechin 274,272 5 4 1,8405 (@)

(HBA (Hydrogen Bond Acceptor, Chdt nhdn lién két hydro), HBD (Hydrogen Bond Donor Chdt cho lién két hydro))

Trong s6 25 hgp chat tiém nang, c6 22 hop chat thoa
man quy tac Lipinski va dugc lua chon dé& phan tich sau

hon &budctiép theo.
Dudoan ADMET

Dé phan tich hiéu qua hda ly ctia 22 hgp chat tc ché

protein muc tiéu néu trén, phuong phap in silico ADMET da
dugc stir dung. ADMET lién quan dén nam théng s6: Hap

thu, phan phdi, chuyén hoa, thai trirva doc tinh, tat ¢ déu
déng vai trd quan trong dé chitng minh kha nang thanh
céng ctia mot loaithudc.
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Badng 3. Két qua ddc tinh hdp thu, phdn bé va thdi trir

y;

R v Hap thu Phan bé Thai trir
STT Ténhop chat Caco2 HIA CNS VDss BBB Cir.
1 Maytenfolone-A 0,551 97,975 -1,343 -0,43 0,087 -0,048
2 Wilforlide B 0,240 59,319 -3,584 -0,166 -1,232 0,104
3 (e3nB_);_D;|C_f”ed°“rs_7_ 1205 92271 2125 0479 0,647 0,123
4 Friedelinol 1,220 95,938 -1,674 -0,082 0,7 0,015
5 Orthosphenic acid 0,604 100 -1,278 -1,539 -0,458 -0,085
6 Celastrol 0,464 100 -2,188 -1,329 0,078 -0,094
7 a-Amyrin 1,227 94,062 -1,773 0,266 0,674 0,119
8 Wilforol A 0,876 74,549 -1,364 -1,191 -0,739 -0,317
9 Erythrodiol 1,191 92,491 -2,093 0,072 -0,113 0,043
10 Celahypodiol 1,281 91,685 -1,754 0,53 -0,326 0,658
11 Lupenone 1,448 98,467 -1,568 -0,216 0,751 0,102
12 Pristimerin 0,519 96,821 -1,198 -0,511 -0,371 -0,034
13 Combretastatin D-2 1,309 94,136 -1,833 0,145 -0,273 0,078
14 Isocorniculatolide A 1,280 94,72 -1,784 0,151 0,157 0,115
15 Triptinine B 1,308 97,27 -1,752 -1,012 -0,203 0,769
16 Rosmarinic acid -0,937 32,516 -3,347 0,393 -1,378 0,25
17 Fucosterol 1,212 94,642 -1,652 0,179 0,764 0,619
18 Hinokione 1,589 92,578 -1,733 0,855 0,028 0,755
19 Triptonoterpene 1,303 92,917 -1,738 0,694 0,039 0,768
20 Triptobenzene A 1,256 93,219 -1,853 0,482 -0,157 0,789
21 Celahin C 1,072 100 -3,026 -0,086 -1,283 0,677
22 (—)-Epiafzelechin 1,077 91,482 -2,473 0,562 -0,818 0,255

(Caco2: Tinh thdm qua mang Caco2 (log Papp trong 10 cm/s); VDss: Thé tich phén bé trong co thé ngudi (log L/kg); BBB:

Thdm qua hang rao mdu néo (log BB); CNS: Thdm qua hé than kinh trung uong (log PS); Clr.: Thdi trir toan phdn (log

mL/phat/kg; HIA (Human Intestinal Absorption, Kha ndng hép thu qua rudt ngudi)).

Bdng 4. K&t qua ddic tinh chuyén héa va déc tinh

STT Tén hop chét Chuyén héa Poc tinh
CYP2D6 CYP3A4 AMES hERG Gan Da
1 Maytenfolone-A Khéng (@) Khéng Khéng Khong Khong
2 Wilforlide B Khong Khong Khong Cco Khoéng Khoéng
3 ;{[i);_Dé(_Z;Trledours— Khéng Khéng Khéng co Khéng  Khéng
4 Friedelinol Khéng Khéng Khéng cé Khéng Khéng
5 Orthosphenic acid Khéng Khéng Khéng Khéng Khéng Khéng
6 Celastrol Khong Cco Khong Khong Cco Khong
7 a—-Amyrin Khong Khong Khong (@) Khong Khong
8 Wilforol A Khong Khong Khong Khong Khong Khong
9 Erythrodiol Khéng Khéng Khéng (@) Khéng Khéng
10 Celahypodiol Khéng (@) Khéng Khéng Khéng Khéng
11 Lupenone Khéng Khéng Khéng cé Khéng Khéng
12 Pristimerin Khéng Khéng Khéng Khéng Khéng Khéng
13 Combretastatin D-2 Khéng Khéng cé Khéng Khéng Khéng
14 Isocorniculatolide A Cco Khong Cco Khong Khong Khong
15 Triptinine B Khong Khong Khong Khong Khong Khong
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16 Rosmarinic acid Khéng Khéng Khéng Khéng Khong Khong
17 Fucosterol Khong Khong Khong Cco Khoéng Khong
18 Hinokione Khong Khong Khong Cco Khong Khoéng
19 Triptonoterpene Khong Khong Khong Khong Khoéng Khoéng
20 Triptobenzene A Khéng Khéng Khéng Khéng Khéng Khéng
21 Celahin C Khéng Khéng Khéng Khéng Khéng Khéng
22 (-)-Epiafzelechin Khéng Khéng Khéng Khéng Khéng Khéng

(AMES: Nguy co ung thu; hERG: Khd nding tic ché kénh kali & tim; CYP2D6 (Cytochrome P450 2D6);
CYP3A4 (Cytochrome P450 3A4))

K&t qua cho thdy mét sé it hgp chat nhu
Isocorniculatolide A (tc ché CYP2D6) va Celastrol (Ui
ch&CYP3A4) can dugc luuy khi st dung két hgp vai cac
thuéckhac. Triptobenzene A cho thdy kha nang thaitrur
hiéu qud nhat khoi ca thé. du doan doc tinh tur th
nghiém AMES chi ra rang c6 Combretastatin D-2 va

BAN LUAN

Nghién ctru nay dugc thiét ké theo mét quy trinh sang
loc datang, tirviéc xac dinh kha nang lién két véi muc tiéu
phan tir dén danh gia cac dac tinh dugc hoc, nham timra
cachgp chat tiém nang nhat tur cay Xa den dé diéu tri ung
thu gan. Dau tién, qua trinh docking phan t& nham vao
protein hMRP1 da xac dinh dugc 25 hop chat co ai luc lién
két manh hon chat déi ching Verapamil. Diéu nay cho
thay cac hgp chat tir Xa den ¢é tiém nang Uc ché co ché
khang thuéc cla té bao ung thu. Nhiéu hgp chat trong s6
nay cé cau truc chiia vong tham va cac nhém carbonyl,
giuptaoracactuong tacbénviing nhulién kétm-mvalién
két hydro véi cac axit amin tai vi tri hoat ddng clia hMRP1.
Tiép theo, viéc ap dung quy tac Lipinski da sang loc dugc
22 hop chat c6 "dac tinh giéng thuéc', cho thdy ching c6
tiém nang dugc phét trién thanh thuéc dung dudng
udng. Budc sang loc nay rat quan trong dé loai bd nhiing
hgp chat c6 dac tinh dugc déng hoc kém ngay ti giai
doan dau. Cuéi cung, 22 hgp chat nay dugc phan tich sau
hon vé cac théng s6 ADMET (hap thu, phan bé, chuyén
héa, thaitrirva doc tinh) dé danh gia toan dién hiéu quava
ddantoan.

V& hap thu, kha nang hap thu cia mét chat duge danh
gia dua vao hai thong sé: Tinh thdm qua mang Caco2 va
kha nang hap thu & ruét ngudi (HIA). Thong s6 tinh tham
qua mang Caco2 dugc st dung réng réi trong danh gia
tinh thdm thau cla dugc phdm. Mot chat dugc cho la c6
kha nang tham tot khitinh tham quamang Caco2 co gia tri
I6n han 0,9[13]. Mét chat dugc coi la kém hap thu néu HIA
dudi 30%][13]. Két qua tirBang 3 cho thay, c6 15 hgp chatla
c6 tinh tham Caco2 cao va cac hgp chat nay cling déu cho
thay kha nang hap thu tot &rudt tot véity 1é trén 91%.

Vé phan bé: C6 6 hgp chat dugc dy doan cé kha nang
phan b6 tét trong cdc mé ca thé (VDss > 0,45), trong d6
Hinokione cho thdy gia tri cao nhat. Dang chu y, chi mét
s it hgp chat nhu Friedelinol va a-amyrin dugc du doén
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Isocorniculatolide A cé nguy co gay dot bién dan dén
ung thu. Téam hgp chat Wilforlide B;
(3B)-D:C—friedours-7—en-3-ol; Friedelinol; a-Amyrin;
Erythrodiol; Lupenone; Fucosterol; Hinokione cé thé
gayradoctinhtréntim do dugcdudoan la tic ché hERG
Il.Celastrol cothécoddctinhtréngan.

c6 khé ndng vuot qua hang rao mau nao, giup han ché
cac tac dung phu khéng mong muén trén hé than kinh
trunguong.

Vé phan bé, cac hgp chat dugc cho la phan bé t6t néu
VDss > 0,45 va phan b6 kém néu < -0,15, VDss cang cao
thi cang nhiéu thuéc duge phan bé trong mé hon la huyét
tuong [13]. T két qua cho thdy, c6 6 hgp chat duoc du
doén phan bo t6t trong dé Hinokione dugc du doan tot
nhat véiVDss cé gid trila 0,855. Ngoai ra, hai théng sé tinh
tham qua hang rao mau nao (BBB) va hé than kinh trung
uang (CNS) rat quan trong khi danh gia tinh an toan déi
vGi hé than kinh cta dugc chat. Kha nang ctia mot loai
thuéc di qua nao la mot yéu té can xem xét dé gidip giam
déc tinh, tadc dung phu hoac dé cai thién hiéu qua ctia cac
loai thuéc o hoat tinh dugc ly trong néo. Gia tri logBB 16n
hon 0,3 dugc cho la cé kha ndng vugt qua hang rao mau
nao va gia tri logPS I6n hon -2 dugc cho la ¢6 kha nang
thdm qua hé than kinh trung uang. Trong 14 hop chat ¢
(3B)-D:C—friedours—7-en-3-ol, Friedelinol, a—amyrin va
Fucosterol 1a c6 kha nang vuot qua hang rao mau nao. Vé
kha ndng tham qua hé than kinh trung uang, trong 14 hgp
chat c6 8 hgp chat la Friedelinol, a-Amyrin, Celahypodiol,
Combretastatin D-2, Isocorniculatolide A, Fucosterol,
Hinokione, Triptonoterpene cé thé cé tac dung than kinh
tiéman.

Vé chuyén héa va thai trii: Hau hét cac hgp chat khong
Uc ché cac enzyme chuyén héa thudc quan trong la
CYP2D6 va CYP3A4, cho thdy nguy co tuong tac thudc
thap[14]. M6t s6 it hgp chat nhu Isocorniculatolide A (tic
ché& CYP2D6) va Celastrol (Uc ché CYP3A4) can dugc luu y
khi st dung két hgp véi cac thudc khac. Triptobenzene A
chothdy kha nang thai trirhiéu qua nhat khoi cathé.

Vé doc tinh, du doan doc tinh tirthir nghiém AMES chi
ra rang c6 Combretastatin D-2 va Isocorniculatolide A c6
nguy co gdy dot bién dan dén ung thu. Tam hop chat
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Wilforlide B; (33)-D:C-friedours-7-en-3-ol; Friedelinol;
a-Amyrin; Erythrodiol; Lupenone; Fucosterol; Hinokione
c6 thé gay ra ddc tinh trén tim do dugc du doén la tc ché
hERG Il. Celastrol c6 thé cé ddctinh trén gan.

Sau qud trinh sang loc 3 budc (docking, Lipinski,
ADMET), hai hgp chat Triptobenzene A va (-)-Epiafzelechin
ndi bat Ién nhu nhing Ung vién sang gia nhat. Ca hai déu

4

cho thdy nang lugng lién két t6t véi hMRP1 (lan luot 1a -6,6
va -6,5 kcal/mol) , tuan tha quy tac Lipinski, va quan trong
nhat 1a c6 hé s ADMET rat tot: Kha nang hap thu & rudt cao,
khéng gay doc tinh trén gan, khong gay dot bién va khong
Uic ché cac enzyme chuyén héa chinh.

Tuong tac gitta Triptobenzene A, (—)-Epiafzelechin va
Verapamil véi hMRP1 dugc minh hoa hai chiéu bang phan
mém Discovery Studio 2024 Client §Hinh 3.
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Hinh 3. Tuong tdc gitia Triptobenzene A (A), (-)-Epiafzelechin (B) va Verapamil (C) véi hAMRP1 biéu dién 3D (trdi)
va 2D (phai)

Trong nghién ctiu nay, chiing toi tién hanh sang loc do
41 hgp chat cta Xa den dugc tai vé ti thu vién héa hoc
PubChem.

Nhiéu hgp chat cho thady kha nang gén két kha tot do
¢6 cac vong thom tao tuong tac m-n 6n dinh va nhiéu

Triptobenzene A

nhom carbonyl tao lién két hydro véi cac acid amin quan
trong tai vi tri hoat dong ctia hMRP1. Tuy nhién, sau qua
trinh sang loc chi c6 2 hgp chat trong s6 d6 cho thay tinh
khd quan vé mat dugc déng hoc va déc tinh Ia
Triptobenzene A va (—)-Epiafzelechin.

OH
Hinh 4. Cdu triac héa hoc cia hop chdt Triptobenzene A

Triptobenzene A, mét diterpene loai abietane, da
dugc bao cao cé hoat tinh gay doc té bao trén dong té bao
ung thu gan HepG2 [15],[16]. Cho dén nay, mét s6
diterpenes loai abietane da dugc bdo cdo hién thi mot
phé rong cac hoat déng sinh hoc day hita hen bao gém
chéng ung thu-{17], gay doc té bao[18],[19], khang vi-rut
[20],[23], chéng viém [24] va tac dung chéng oxy hda[23].
Tac dung gay doc té bao cla Triptobenzene A da dugc
danh gia chéng lai ba dong té bao ung thu A2780, HepG2
va MCF-7 [25]. Két qua sang loc cho thdy hgp chat nay
cling trc ché manh protein da khang thudc 6 ngudi 1 vai
nang lugng lién két -6,6 kcal/mol. Tuong tac phai ti - acid

amin cula Triptobenzene A trong vung hoat déng cla
protein cling tuong tu chiing duong Verapamil. Ngoai ra
cac théng s6 du doan dugc dong hoc cling tuong déi tét:
Kha nang hap thu ¢ ruét 16n hon 70%, khong gay doc tinh
gan, AMES va khong gay doc tinh da. Két qua mé phong
dong luc phan t ctia phiic hgp Triptobenzene A - hMRP1
cling cho thay su én dinh trong khoang thdi gian 600ps.
K&t qua nghién cliu nay b sung thém moét co ché tiém
nang la tic ché protein khang thuéc hMRP1. Cac thong s6
dugc dong hoc du dodn tét ciing véi su én dinh clia phuc
hgp protein-phéi ti trong moé phong déng luc hoc phan
tircho thay day lamot hgp chatrat hia hen.
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Hinh 5. Cdu tric héa hoc cua hop chdt (—)-Epiafzelechin

(-)-Epiafzelechin, mot flavan-3-ol, dugc biét dén véi
cac hoat tinh chéng oxy hoa va chéng viém manh. Hoat
dong tic ché enzyme COX clia né cling ggi y tiém nang
phong ngtra ung thu[26], [27], [28]. Két qua sang loc cho
thdy hgp chét nay ciing tc ché manh protein da khang
thuéc & ngudi 1 véi nang lugng lién két -6,5 kcal/mol.
Ngoai ra cac théng s6 dy doan dugc dong hoc ciing
tuong déi tot: Khd nang hdp thu & rudt 16n hon 70%,
khong gay doc tinh gan, AMES va khéng gay doc tinh da.
Mac du tuong tac clia né vdi cac axit amin tai vi tri hoat
doéng chua cho thay su tuong dong rd rét véi chat déi
chiing Verapamil, nang lugng lién két t6t va doc tinh
thap cho thdy (-)-Epiafzelechin la mét d6i tugng can
dugcnghiéncliusauhon.

KETLUAN
TU 41 hop chat cia Xa den dugc tai vé tir thu vién hoa
hoc PubChem, c6 25 hop chat c6 kha nang lién két tot tai
vitri hoat dong ctiathu thé hMRP1.Trong 25 hop chat nay,
c6 22 hgp chat cho thay cac dac tinh giéng thuéc théa
man quy tac Lipinski 5. Tir 22 hgp chat trén, sang loc dugc
2 hop chét cé cac dac tinh dugc déng hoc va doc tinh tot
nhat la: Triptobenzene A va (-)-Epiafzelechin. Hai hgp
chat nay c6 tiém nang cho viéc phat trién thanh thudc
dinh huéng diéu tribénh ung thugan.
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