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Abstract: Currently, obesity is one of the most common diseases and accounts for a high rate in
many countries. Pancreatic lipase (PL) is the major enzyme secreted by the pancreas that has a direct
effect on the formation of monoglycerides and free fatty acids. Inhibition of pancreatic lipase
enzyme helps to break down fat, reduce kCal, and lose weight. Coumarins are a group of compounds
that are active in obesity. Therefore, our study aimed to evaluate and screen coumarin compounds
effective in inhibiting lipase enzyme by molecular docking method. As a result, we obtained eight
compounds showing lower binding energy values than the positive control Orlistat and satisfying
drug-like properties when evaluating the Lipinski rule of five. After that, these compounds continued
to analyze pharmacokinetic and toxicological properties (ADMET) to obtain three compounds with
the best results: Peucenidin, Edultin, and Xanthalin with good intestinal absorption, well distributed
to tissues, metabolized by the liver, hepatic metabolism, renal excretion, and low toxicity. Therefore,
further in vivo and in vitro studies are needed to develop drugs for the treatment of obesity.
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Sang loc in silico mot s6 hop chat coumarin c6 tac dung e ché
enzym lipase tuyén tuy dinh hudng di€u tr1 bénh béo phi

Bui Thanh Tung”*, L& Thi Huong, Nguyén Thi Hong Hanh, Nguyén Hai Ha

Truong Dai hoc Y Duoc, Pai hoc Qucfc gia Ha Noi, 144 Xudn Thuy, Cau Gidy, Ha Noi, Viéet Nam

Nhén ngay 06 thang 7 ndm 2023
Chinh stra ngay 17 thang 8 nam 2023; Chap nhén dang ngay 10 thdng 9 nim 2023

Tém tit: Hién nay, béo phi dang 1a mot trong nhiing bénh phd bién va chiém ty 1é cao & nhiéu qudc
gia. Lipase tuy (PL) 1a enzym chinh duoc tiét ra tir tuyén tuy, c6 anh hudng truc tiép dén viéc tao
thanh monoglyceride va acid béo tu do. Viéc trc ché enzym lipase tuy gitip phan huy chét béo, lam
hao hut kCal va giam can. Coumarin 12 nhém hop chét da dugc chirng minh c6 hoat tinh trén bénh
béo phi. Vi vdy, bai nghién clru ciia chung toi nham danh gia va sang loc cac hop chét coumarin ¢
tac dung trong viéc trc ché enzym lipase bang phuong phap docking phan tu. Két qua, chiing t6i thu
dugc 8 hop chit cho thiy gia tri nang luong lién két thap hon so v&i cht chimg duong 1a OrIIStat
va thoa man cac dic tinh gidng thudc khi danh gia quy tic 5 Lipinski. Sau dé, cac hop chét nay tiép
tuc tién hanh phén tich cac dic tinh duge dong hoc va doc tinh (ADMET) thu dugc 3 hop chat cho
két qua t6t nhat 1a Peucenidin, Edultin va Xanthalin v6i kha niang hap thu t6t qua rudt, phan b tt
dén cac mo, chuyén hoa qua gan, thai trir qua than va c6 it doc tinh. Vi vay, can tién hanh thém cac
nghién ctru trén in vivo va in vitro dé danh gia sau hon va phat trién thanh thudc giup diéu tri bénh

béo phi.

Tir khéa: Béo phi, Enzym lipase, Coumarin, Docking phan tu.

1. Mé dau

Hién nay, béo phi dang ngay cang tr¢ thanh
van dé dugc quan tAm trén toan ciu, tinh trang
béo phi gia tang kéo theo su gia tang ty 1¢ mac
cac bénh man tinh di keém khac bao gom: bénh
tim mach, ting huyét 4p, ting md mau, tiéu
duong, ung thu,... [1-5]. Theo théng ké ciia T6
chirc Y té Thé giéi (WHO) nam 2022, hon 1 ty
nguoi trén toan thé gidi bi béo phi. Tai Viét Nam,
ché d6 an uéng khong lanh manh, hoat dong thé
chat khong du va thiéu ngii 1a mot trong nhimng
yéu t6 nguy co din dén thira can va béo phi & tré
em va thanh thiéu nién trong do tudi di hoc.
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Lipase tuyén tuy thudc ho serine esterase.
Enzym nay c6 trong hé thong tiéu hoa bao gom:
lipase ludi, lipase da day va lipase tuy. Lipase
tuyén tuy (PL) 1a lipase chinh dwogc tiét ra tur
tuyén tuy, gip thuy phan lipid (phan huy
50-70% chat béo) trong dudng tiéu héa va rudt
non, chuyén ddi co chét triacylglycerol co trong
chat béo vao thanh monoglycerideva acid béo tu
do [6]. Chét trc ché PL c6 thé lam cho PL mét di
mdt phan kha ning phan huy va cé thé kiém soat
chat béo di vao mau tir ngudn cung dé dat duoc
hi€u qua ha lipid méau.

Coumarins  (2H -1-benzopyran-2-one) la
nhoém din xuit 1-benzopyran 16n nhét c6 ngudn
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gbc tir thye vat dugc biét dén véi cac dic tinh
dugc 1y nhu chéng viém, chong dong mau,
khang khuan, khang nim, chdng ung thu, ha
huyet ap, chong lao, chdng tao md, ha duong
huyét, chong oxy hoa,... [7]. Ngay nay, nhiéu
hop chit coumarin chiét xuét tir thién nhién da
duoc ching minh 1a ¢6 hoat tinh trén bénh béo
phi. Cac loai thudc hién tai dugc FDA chéap
thuan dé diéu tri bénh béo phi 1a orlistat,
phentermine/topiramate, naltrexone/bupropion
va liraglutide [8-10]. Tuy nhién, viéc sir dung cac
loai thudc nay ciing gy ra cac tac dung phy nhu
day hoi, phan m&, nhiém doc thin, soi than va
viém tuy [9]. Vi vay, nghién ctru nay thyuc hién
nham goép phan tim kiém cac hop chit méi co
hiéu qua diéu tri cao va it tac dung phu hon.

2. Phuong phap nghién ciru
2.1. M6 hinh docking

Chudn bi cdu tric protein: cAu trac cta thyu
thé HPL (PDB ID: 1LPB) dugc ly tir ngan hang
di liéu protein RCSB (https://www.rcsb.org/).
Tién hanh loai bo phan tir ddng két tinh - C11
alkyl phosphonate (MUP) va cac phan tir nude
bang phan mém Discovery Studio Visualizer
4.0. Sau d0, thém céc nguyén tu hydro vao phan
tr protein, tinh toan dién tich Kollmans va xac
dinh viing hoat dong ctia protein bang phan mém
MGL Autodock tools 1.5.6. Vung hoat dong ctia
HPL duoc lya chon bdi mot hdp ludi co kich
thudc 70x70x70 A véi khoang cach gifta cic 6
ludi 1a 0,375 A va toa do truc 1a x= 8,431,
y= 24,417, z= 52,623 dugc xac dinh dya theo vi
tri gan két ctia phéi tir ddng két tinh va mot s6
acid amin quan trong trong vung hoat dong [11].
Sau do6, protein dugc luu dudi dang pdbqt.

Chudn bi cdu triic phoi tir: Cau tric 3D cua
cac hop chat Coumarin dugc 1y tir co s dit lidu
PubChem (https://pubchem.ncbi.nlm.nih.gov/)
va luu ¢ dinh dang sdf sau do6 chuyén thanh dinh
dang pdb bing phan mém Discovery Studio
Visualizer 2021. Tiép theo, cac phdi tir duoc tdi
wu hoa biang phan mém Avogadro s dung
phuong phap Gradient lién hop (Conjugate

Gradients) rdi chuyén thanh dinh dang pdbqt
bang phan mém Autodock Tools.

Thiee hién docking phdn tir: cac hop chit
duogc dock vao trung tdm hoat dong cta protein
sir dung phan mém Autodock Tools.

2.2. Pdnh gid két qua docking

Pé danh gia két qua qua trinh docking, phdi
tir dong tinh thé sau khi duoc tach ra khoi protein
s& dugc re-dock lai vao vi tri hoat dong ctiia muc
tiéu. Cau tric tuong tac tot nhat voi HPL duoc
thé hién thong qua lién két sau trong ving hoat
dong, d6 1a cac lién két hydro véi cac acid amin
Phe77, Ser152, Leu153 va His263 [11]. Két qua
qua trinh docking dugc goi 1a dang tin ciy néu
gia tri do léch binh phuong trung binh gbc
(RMSD) nho hon 1,5 A [12]. Bdi v6i cac chit
can docking, kha nang gan két cta chung duoc
danh gia thong qua tuong tac voi cac acid amin
trong hdc phan tmg va nang luong tuong tac tinh
boi ham tinh diém (scoring function) cua
Autodock vina.

2.3. Pdnh gid quy tdc Lipinski 5

Quy téc Lipinski 5 dugc str dung dé danh gia
tinh giéng thudc va khong gidng thudc giita cac
hop chat, st dung cong cu truc tuyén
(http:/ww.scfbio-iitd.res.in/software/ drugdesign/
lipinski.jsp) tai pH =7. Quy tic nay gitp du doan
mot phan tir ¢6 kha nang co cac hoat tinh sinh
hoc, hoa hoc va vat 1y dé co thé su dung dugc
qua dudng ubng hay khong thong qua cac tiéu
chi danh gia: trong luong phan ti, sé nhom
cho/nhan lién két hydro, hé sb phan b
octanol/mude va do khac xa mol.

2.4. Dy dodn cac thong $6 durgc dong hoc va doc
tinh (ADMET)

Dy doan ADMET bao gdm: hip thu, phan
bd, chuyén hoa, thai trir va doc tinh. Viée danh
gia cac thong s6 duge dong hoc va doc tinh dugc
thuc hién bang cach sir dung cong cu pkCSM
(http://biosig.unimelb.edu.au/pkcsm/prediction).
Coéng thoc SMILES cua cac phdi tu
duoc tai vé tr co s& dit lieu PubChem
(www.pubchem.ncbi.nlm.nih.gov) va dung lam
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dit liéu dau vao. Sau khi lya chon duge cac hop
chat giéng thudc, tiép tuc tién hanh phan tich cac
thong s6 dugc dong hoc va doc tinh dé cho ra két
qua cudi cing.

3. Két qua

3.1. Danh gia mé hinh docking

Trude khi sang loc cac hop chat, phdi tir
dong keét tinh can dugc re-dock lai vao vi tri hoat

dong cua muc tiéu dé x4c dinh do léch binh
phuong trung binh gdc (RMSD) tir ¢6 danh gia
tinh phu hop cuia cac thong s6 docking. Panh gia
sy tuong d@)ng vé chu dang, xac dinh gia tri
RMSD br:ing phﬁn mém Chimera thu dugc su
chdng khit vé cau triic cta phdi tir ddng két tinh
thé trudc va sau khi dock véi gia tri RMSD la
1,271 A < 1,5 A (Hinh 2) ching t6 qua trinh
docking phan tir vao muc ti€u la dang tin cdy
[12]. Hinh 3 thé hién tuong tac giira phoi tir dong
két tinh véi cac acid amin tai vi tri hoat dong
cua protein.

Hinh 1. Cau trac 3D cta enzym Lipase va bd ba xtic tac cia SER152, ASP176, HIS263.

E#Blﬂ
A @t i

Hinh 2. Két qua re-dock phéi tir dong két tinh voi 1LPB.
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Interactions
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Alkyl

Hinh 3. Twong tac giita phdi tir dong két tinh voi
acid amin.
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Céu trac HPL c6 hai trang thai: trang thai
dong va trang thai mé. Vi tri va cAu tao cla cac
acid amin tao thanh b0 ba xuc tac bao gém
Serl52, Aspl76, His263. Trong do, mdt chét
ddng két tinh C11-alkyl phosphonate (Methoxy
undecyl phosphinic acid (MUP)) trong vi tri hoat
dong ciia HPL c6 vai trd nhu chét e ché lipase.
Hop chit nay trc ché lipase tuyén tuy hiéu qua
hon nhiéu so véi cac hop chat organophosphate
chudi ngin. Hiéu qua ctia chét Grc ché nay c6 thé
duoc danh gia tir cac tuong tac giita chudi dai
Cl1-alkyl ky nudc va cac acid amin chinh tai vi
tri hoat dong [13].

Phéi tir dong két tinh MUP duoc tim thiy c6
tuong tac sau bén trong vi tri hoat dong cua
enzym, tham gia tich cuc vao hoat dong phéan

giai m&. Hinh 3 cho thdy MUP lién két manh véi
protein bang 3 lién két hydro duoc hinh thanh
boi cac acid amin Ser152, Phe77 va His263. Pay
la cac acid amin thudc bd ba xuc tac (Serl52,
Aspl76, His263) va Phe77, mét acid amin quan
trong cho hoat dong cia enzym lipase, tham gia
tich cuc vao hoat dong phan giai md [14-16].

3.2. Két qua qud trinh docking cdc hop chdt véi
protein muc tiéu

Sau khi tim kiém, chung t61 thu dugce 50 hop
chat Coumarin. Tién hanh qua trinh docking 50
hop chét nay vao vi tri hoat dong cua thu thé
1LPB. Két qua duoc trinh bay ¢ Bang 1.

Bang 1. Két qua docking ctia 50 hop chat coumarin va ching duong Orlistat véi protein 1LPB

Nang lugng Nang luong
STT Tén hop chét lién két STT Tén hop chét lién két
(kCal/mol) (kCal/mol)
Nhém 1. Coumarin don Nhém 2. Furanocoumarin (Furocoumarin)
1 Umbelliferone -7,2 15 Imperatorin -8,7
2 Coumarin -7,0 16 Isoimperatorin -8,2
3 Esculetin -7,6 17 Psoralen -7,8
4 Cichoriin -8,6 18 Bergaptol -7,8
5 Aculeatin -8,0 19 Methoxsalen -7,8
6 Scopoletin -7,5 20 Marmesin -8,6
7 Osthole -7,6 21 Ammijin -9,6
8 Fraxin -8,3 22 Rutaretin -8,5
9 Herniarin -7,0 23 Angelicin -7,8
10 Aesculin -8,4 24 Sphondin -7,5
11 Novobioxin -8,6 25 Isobergapten -7,5
12 Daphnin -7,8 26 Phellopterin -8,3
13 Calycanthoside -1,7 27 Peucedanin -8,3
14 Suberosin -7,8 28 Nodakenetin -8,7
Nhom 3. Pyranocoumarin 29 Athamantin -8,6
32 Xanthyletin -8,3 30 Edultin -9.4
33 Xanthoxyletin -8,5 31 Peucenidin -9,5
34 Nordentatin -8,6 Mot s6 nhoém khac
35 Luvangetin -8,8 44 Frutinon A -10,9
36 Xanthalin -9,2 45 Scandenin -8,7
37 Seselin -8,0 46 Calophyllolid -9,5
38 Xanthogalin -8,5 47 Phyllocoumarin -9,5
39 Samidin -8,2 48 Hydrangenol -9,6
40 (+)cis Khellactone -8,3 49 Chartreusin -10,5
41 Visnadin -8,2 50 3"-Demetylchartreusin -10,2
42 Avicennin -8,9 Ching duong
43 | Alloxanthoxyletin -8,0 | Orlistat | -6,7
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Orlistat 12 mot din xudt hydro héa cua
lipstatin, duwoc san xudt bai Streptomyces
toxytricini va hoat dong bang cach lam giam su
hép thu chét béo trong ché d6 an udng [17]. Pay
14 thudc duoc biét dén nhu mot chat ac ché
khong thé dao nguoc lipase tuyén tuy va da day
béng cach hinh thanh lién két cOng hoa tri véi vi
tri hoat dong cua lipase trong long dudng ti€u
hoéa. Trong mét s6 thir nghiém kéo dai, viéc sir
dung Orlistat cho thiy hiéu qua hon ché d¢ an
kiéng don thuan dé giam can va duy tri can ning
da giam [18, 19]. Hién nay, Orlistat 1a thudc
khong ké don duy nhét ¢é co ché tc ché HPL
duoc FDA chép thuén st dung trong diéu trj béo
phi [20].

Hinh 4 1a két qua twong tac 2D giira Orlistat
v6i protein 1LPB. Orlistat cho thdy lién két
manh véi HPL qua 5 lién két hydro (Phe77,
Gly76, His151, His263, Ser152) va cac tuong tac
ky nuéc khac nhau. Vong lacton va chudi bén
acid amin cua Orlistat dong vai tro chinh trong
viéc hinh thanh nam lién két hydro nay véi cac
gbc Serl152, Phe77, His151, Asp79 va Gly76.
Céu hinh tuong tac cua Orlistat va MUP véi HPL
cho thdy c6 su gidng nhau vé cdu triic ciia chiing
trong vi tri hoat dong ctia enzym. Nhiing diém
tuong dong vé cdu trac ndy goi ¥ kha ning
cua cac cuc quang tuong tac vdi vi tri hoat dong
cua HPL.

0,

Interactions

|:| Attractive Charge |:| Alkyl
|:| Conventional Hydrogen Bond |:| Pi-Alkyl

Hinh 4. Tuong tac gitra Orlistat véi 1LPB.

Tu két qua thu dugc, ching t6i chon ra 10
hop chét c6 diém sb docking tot nhat so voi chat
chtng duong Orlistat va hinh thanh lién két t6t
véi cac acid amin quan trong. Do 1a Frutinon A
véi nang luong -10,9 kcal/mol; Chartreusin la
-10,5 kcal/mol; 3"-Demetylchartreusin la -10,2
kcal/mol;  Ammijin  la -9,6 kcal/mol;
Hydrangenol la -9,6 kcal/mol; Peucenidin la -9,5
kcal/mol; Calophyllolid la -9,5 kcal/mol;
Phyllocoumarin la -9,5 kcal/mol; Edultin 14 -9,4
kcal/mol va Xanthalin la -9,2 kcal/mol. Gia tri
nang luong lién két va tuong tic acid amin cua
céc hop chat nay véi protein duoc thé hién trong
Béang 2.

Bang 2. 10 hop chét ¢ ning lugng lién két tot nhat va twong tic ctia cac phdi tir véi protein 1LPB

) Nang hrgng )
STT Tén hop chat lién két Lién két hydro Tuong tac n- ©
(kcal/mol)

1 | Frutinon A -10,9 SER152, HIS263 PHE77, TYR114, PHE215
2 | Chartreusin -10,5 SER152, PHE77 PHE215

3 | 3"-Demetylchartreusin -10,2 SER152 TYR114, PHE77, PHE215
4 | Ammijin -9,6 SER152, PHE77 TYR114

5 | Hydrangenol -9,6 SER152, HIS263 TYR114, PHE 215

6 | Peucenidin -9,5 SER152,HIS263, ARG256 | PHE77, TYR114, PHE215
7 | Calophyllolid -9,5 SER152 PHE77, TYR114, PHE215
8 | Phyllocoumarin -9,5 HIS263 PHE77, TYR114, PHE215
9 | Edultin -9,4 SER152, HIS263, PHE77 TYR114, PHE215

10 | Xanthalin -9,2 SER152, TYR114 PHE215
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3.3. Két qua ddnh gi quy tdc 5 tiéu chi Lipinski.

Céc hop chét duoc goi 1a “gidng thudc” khi
ching dap tmg it nhat 2 trong 5 tiéu chi clia quy
tac 5 tiéu chi Lipinski: khoi lugng phan tir (MW)
< 500 Da; c6 tinh ua dau cao (logP < 5); it hon 5
nhém cho lién két hydrogen (HBD < 5); it hon
10 nhom nhan lién két hydrogen (HBA < 10); d6
khic xa mol (MR) phai ndm trong khoang 40-130.

Tir két qua Bang 3 cho thdy, c6 8 hop chat
thoa man nhiéu hon 2 tiéu chi, d6 1a Frutinon A
(C1), Ammijin (C2), Hydrangenol (C3),
Peucenidin ~ (C4),  Calophyllolid  (C5),
Phyllocoumarin (C6), Edultin (C7) va Xanthalin
(C8). Tiép theo, 8 hop chat nay tiép tuc dugc
danh gia cac dac tinh vé duoc dong hoc - doc tinh
bang du doan ADMET.

Béng 3. Két qua cac thong sd quy tic 5 Lipinski

STT Tén hop chat MW HBD HBA LogP MR
1 Frutinon A 264,236 0 4 2,592 70,397
2 | Chartreusin 640,594 5 14 0,94762 154,03
3 | 3"-Demetylchartreusin 626,567 6 14 0,29352 149,239
4 | Ammijin 408,403 4 9 -0,4826 98,162
5 | Hydrangenol 256,257 2 4 2,552 68,074
6 | Peucenidin 386,4 0 7 3,272 99,636
7 | Calophyllolid 416,473 0 5 5,378 119,652
8 | Phyllocoumarin 342,303 4 7 1,7727 85,627
9 | Edultin 386,4 0 7 3,272 99,636
10 | Xanthalin 426,465 0 7 4,218 113,393

3.4. Két qua dir dodn ADMET

Vé hap thu, kha ning hap thu cta mot chat
dugc danh gia dyua vao cac thong sb: do tan trong
nuéc, tinh thim qua mang Caco2 va kha ning
hép thu & rudt (nguoi). Mot chit duoc cho 13 co
kha nang thdm t6t khi tinh thAm qua mang Caco2
(log Papp trong 10 cm/s) c¢6 gia tri 16n hon 0,9
[21]. Két qua tir Bang 4 cho thdy, c6 6 hop chét
la Frutinon A, Hydrangenol, Peucenidin,
Calophyllolid, Edultin va Xanthalin ¢6 tinh thdm
Caco2 16n hon 0,9. Pac biét, Frutinon A,
Peucenidin va Xanthalin cho két qua kha ning
hap thu dat t6i da 100%.

V& phan bd, cac hop chit dugc cho 1a phan
b tét dén cac mo néu gia tri log VDss > 0,45 va
phan bd kém néu log VDss < -0,15 [21]. Bang 4
cho thay Calophyllolid va Phyllocoumarin 1a 2
hop chit co gia tri logVDss > 0,45 véi gié tri 1an
lugt 1a 0,47 va 0,911. Ngoai ra, hai thong s6 tinh
thAm qua hang rao mau ndo (BBB) va hé than
kinh trung wong (CNS) rat quan trong khi danh
gi4 tinh an toan ddi v6i hé than kinh cua duoc
chat. Gia tri log BB 16n hon 0,3 dugc cho 1a co

kha ning hap thu tét qua hang rao méau nio va
gia tri logPS 16n hon -2 dugc cho 1a c6 kha nang
tham qua hé than kinh trung uong. Két qua 1a,
hai hop chat Frutinone A va Xanthalin véi
log BB twong tng 13 0,387 va 0,886 cho thay kha
ning qua hang rdo mau nio tét. Bén canh do, tinh
thAm qua hé than kinh trung wong (log PS) cua
Calophyllolid va Frutinone A tuong ung la
-1,678 va -1,691, 16n hon -2. Vi vdy, 2 hop chit
ndy c6 kha nang thim qua hé than kinh trung wong.
Vé chuyén héa, hé cytochrome P450 la hé
enzym quan trong trong qué trinh chuyén hoa
thudc ¢ gan véi hai CYP quan trong 1a CYP3A4
va CYP2D6. Bang 4 cho thay 5 hop chit 1a
Frutinon A, Peucenidin, Calophyllolid, Edultin
va Xanthalin 1a co chit cia CYP3A4. Vi vy, ¢6
thé chuyén hoa & gan. Ngoai ra, Peucenidin,
Calophyllolid, Edultin va Xanthalin dugc du
doan tic ché CYP3A4 c6 kha nang 1am ting sinh
kha dung cta cac thude khac bi chuyén hoa bai
enzym CYP3A4 néu duoc sir dung cung nhau.
V& thai trir, 4 chat Frutinon A, Peucenidin,
Edultin va Xanthalin c6 kha nang thai trir qua
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than kh4 nhanh. Bén canh d6, tit ca 8 hop chit
dugce dy doan khong phai 1a chat nén cua chat
van chuyen cation hiru co ¢ than (OCT2), vi vay
c6 thé  khong xdy ra tuong tac bat lgi v6i cac chat
trc ché OCT?2 khi sir dung dong thoi.

Vé doc tinh, dy doan doc tinh tir thir nghiém
AMES (xét nghiém dot bién nguoc Salmonella
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Hydrangenol ¢é nguy co giy dot bién dan dén
ung thu, con lai 6 hop chit duoc du doan khong
c6 doc tinh AMES. Ngoai ra, Calophyllolid va
Phyllocoumarin c6 thé gay ra doc tinh trén tim
khi tc ché hERG IL Ammijin, Peucenidin,
Edultin va Xanthalin c6 thé c6 doc tinh trén gan.
Tt ca cac chat déu khong gay kich ung da.

typhimurium) cho thidy Frutinon A va
Béng 4. Két qua dy doan ADMET

Hop chét | c@ | c2 | c3 | c4 | ¢ | c6 | cr | cs
Hap thu
oy enenee (08 | ae37 | 2882 | 324 | 4706 | 5699 | 3222 | -4382 | 523
Tinh tham mang Caco2 | 9 256 | (545 | 13 | 1159 | 1121 | 0076 | 1,346 | 0,946
(log Papp trong 10° cm/s)
gz; thu 6 rudt (nguoi) | 459 | 45017 | 93,858 | 100 | 98504 | 79,113 | 100 100
Tinh thém qua da 248 | 2847 | -2757 | 295 | 2,702 | -2,735 | -2,956 | -2,893
Phan b
Thé tich phan bd (nguoi) ) ) ) )
(VDs9) (log LK) 0,098 | -0,393 | 0,041 | -0,308 | 0,47 0911 | -0471 | -0,29
Tinh tham hang rao 0,387 | -125 | 0075 | -0807 | -0,823 | -1122 | -0,866 | 0,866
mau ndo (log BB)
Tinh tham he than kinh | 591 | 3565 | -2,136 | -3,132 | -1,678 | -3231 | -3215 | -2,894
trung wong (log PS)
Chuyén hoa
Co chat CYP2D6 Khéng | Khoéng | Khdng | Khéng Khéng Khéng Khéng | Khéng
Co chat CYP3A4 Co Khong | Khéng Co Co Khéng Co Co
Uc ché CYP2D6 Khong | Khéng | Khéng | Khong | Khong | Khéng | Khéng | Khéng
Uc ché CYP3A4 Khong | Khéng | Khéng Cé Cé Khéng Co Co
Thai trir
B9 thanh thii toan 0,828 | 0447 | 0485 | 0876 | 0,757 | 0,385 | 0971 | 1,047
phan (log ml/min/kg)
Co chat OCT2 trong than | Khong | Khong | Khéng | Khéng Khéng Khéng Khéng | Khéng
Pdc tinh
Doc tinh AMES Co Khong Cé Khong | Khéng | Khong Khéng | Khong
Uc ché hERG I Khong | Khéng | Khong | Khong | Khong | Khéng | Khéng | Khéng
Uc ché hERG II Khong | Khéng | Khong | Khéng Cé Co Khéng | Khéng
Dac tinh gan Khéng Cé Khong Cé Khong | Khdng Co Co
Kich tng da Khéng | Khéng | Khéng | Khéng Khéng Khéng Khéng | Khéng

4. Ban luin

Trong nghién cuu nay, chung toi tlen hanh
sang loc 40 50 hop chat Coumarin c6 ngudn gbc
thién nhién duoc tai vé tir thu vién hda hoc
PubChem. Nhiéu hop chit cho thiy kha ning
gin két kha tét do co cac vong thom tao twong

tac -7 6n dinh va nhiéu nhom carbonyl tao lién
két hydro véi cac acid amin quan trong thuy phan
cac lién két ester cuia lipase nham trc ché enzym.
Sau qua trinh sang loc, ¢6 3 hop chét trong s6 d6
cho théy tinh kha quan nhéit vé& mit duoc dong hoc
va ddc tinh 1a Peucenidin, Edultin va Xanthalin.
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Hinh 5 cho thiy, ca 3 hop chat déu tao lién
két hydro voi cic acid amin quan trong nhu:
Serl52, His263, Phe77, Gly76. Ngoai ra, cac
tuong tac n-m, alkyl tai vi tri cac vong thom ciing

B:264 TR

o X 74 BiLl4
|
N -
d / PRO
\ | 3 B:180
PHE
ARG
B:256 2
Interactions
|:| van der Waals |:| Pi-Pi T-shaped
|:| Conventional Hydrogen Bond |:| Alleyl
|:| Pi-Pi Stacked |:| Pi-Allyl
Peucenidin
SER
PHE
B:152 HE
TYR
B 114
NN A
fi
~~
PRO !
B:180 O 2P
PHE
B215
ARG
o= B:256
B:252
Interactions
|:| Conventional Hydrogen Bond |:| Alkeyl
I:l Carbon Hydrogen Bond I:l Pi-Alkyl
I Fieistaded
Xanthalin

cho thdy c6 su tuong dong giita cac hop chat va
chat ching duong thong qua cac acid amin:
Phe215, Tyr114, Phe77.

ALA
B:259
ILE
ALA B:78
B:260

PHE
Bi77

LEU
B:264 o o /7

TR
B:ll4

PRO
£y PHE Bi180 ILE
B:215 B:209
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B:178

Interactions

[ vander Wasks [ P stacked
I Conventional Hycrogen Bond [ Pestol
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G,

YR
EAZLQU B114 wa

SER
HIS B:152
B:263

Interactions

|:| Attractive Charge |:| Ayl
|:| Conventional Hydrogen Bond |:| Pi-Allyl

Orlistat

Hinh 5. Tuong tac gitta Peucenidin, Edultin, Xanthalin va Orlistat véi 1LPB.

Orlistat 12 mot din xudt hydro héa cua
lipstatin, duwoc san xudt boi Streptomyces
toxytricini va hoat dong béng cach lam giam sy
hép thu chét béo trong ché d6 an udng [17]. bay
la thuéc dugc biét dén nhu mot chét trc ché
khong thé dao nguoc lipase tuyén tuy va da day
bang cach hinh thanh lién két cong hoa tri véi vi
tri hoat dong cua lipase trong long duong ti€u
héa. Trong mét s6 thu nghiém kéo dai, viéc s
dung Orlistat cho thdy hiéu qua hon ché d6 an
kiéng don thuin dé giam can va duy tri cAn ning
da giam [18, 19]. Hién nay, Orlistat 1a thudc khong
ké don duy nhit ¢6 co ché wrc ché HPL dugc FDA
chép thuan sir dung trong diéu tri béo phi [20].

Peucenidin la mdt furanocoumarin dugc tim
thdy trong nhiéu loai thyc vat nhu Peucedanum
oreoselinum, P.ruthenicum, P.tauricum,
Phlojodicarpus turczanhmvii, Seseli laxicolum
[22]. Furanocoumarin 1a mot nhom céc hop chat
chuyén hoa thtr cdp thudng c6 trong thuc vat bac
cao, chii yéu c6 trong budi (Citrus paradisi).
Gan day, furanocoumarin trong budi di duoc
ching minh 1a c6 mot s6 hoat tinh sinh hoc bao
gdm cac hoat dong chbéng oxy héa, chéng viém
va ung thu, ting cuong sirc khoe cua xuong. Bac
biét, furanocoumarins c6 kha ning chong tang
sinh cua té bao ung thu thong qua cac co ché nhu
diéu chinh b chuyen ddi tin hiéu va b kich hoat


https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/furocoumarin
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/biological-activity
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/antiproliferative-activity
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/antiproliferative-activity
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phién md, phosphatidylinositol-3-kinase/AKT,
va biéu hién protein kinase hoat hoa bang mitogen
[23]. Hién nay, chua c6 nghién ctru thuc nghiém
dbi véi tac dung trc ché 1LPB cta Peucenidin.

Edultin 1a mét furanocoumarin ty nhién,
dugc phan 1dp tir vo qua Peucedanum cervaria
[24]. Edultin c6 nhiéu mg dung tiém ning trong
nghién ctru khoa hoc, déc biét 1a trong linh vuc
héa sinh va sinh 1y hoc. Trong mot nghién ctru
cho thiy hop chat nay co tac dung khang khuén,
khang nam [25]. Theo nghién ctru khac, Zhang
va cong su cho biét Edultin 1a 1 trong 3 coumarin
dugc phén 18p tir hat ciia C. monnieri (L.) Cusson.
c6 tac dung dao nguoc su da khang thuoc (MDR)
trong céc té bao KBV200 - mot dong té bao ung
thur biéu bi MDR ¢6 dién & ngudi [26].

Xanthalin dugc phan lap tr ré cua cdy
Xanthogalum purpurascens moc & Transcaucasus
[27]. Hop chét nay cho gi4 tri ning luong docking
1 -9,2 kCal/mol, kha ning hip thu t6t (100% qua
rudt, tinh thdm mang Caco2 13 0,946), c6 thé qua
duogc hang rao mau ndo nhung khong thim qua hé
than kinh trung wong, thai trir nhanh qua than,
khong c6 kha nang gy doc trén tim va doc tinh
AMES. Tuy nhién, Xanthalin c6 thé gay doc tinh
trén gan va c6 thé bi chuyén hoa ¢ gan. Hién nay,
cac nghién ctru vé tac dung ctia Xanthalin van
con han ché. Vi vay, can c6 nhiing nghién ciru
sau hon vé tac dung cta hop chét nay déi véi co
thé ngudi va luu ¥ v6i cac anh huong trén gan.

Docking la mét ki thuat sang loc a0 phé bién
hién nay dé mo phong céc tuong tac giita protein
va phéi tir, tng dung vao sang loc mot co sé di
liéu Ion cac chat dé tim ra hop chét tiém ning.
Phén tich ham tinh diém (nang lugng lién két) va
céc tuong tac tir két qua dau ra cua docking cho
phép ching ta c6 thé két luan mot cach so bo hop
chat d6 cé hay khdng c6 hoat tinh &rc ché protein.
Diéu nay gidp thu hep co s& dit liéu, lya chon cac
hop chit thiét ké c6 hoat tinh trugce khi tién hanh
cac thir nghiém sau hon.

Tuy nhién, phuong phap docking phan tu

van con ton tai mdt sO han che nhu st dung nhiéu
phan mém khic nhau, mdi phan mém co6 cac
thudt toan riéng, diéu nay c6 thé dan dén két qua
thu dugc khong thdng nhét. Chinh vi vy, sau khi
c6 két qua tir nghién ciru nay, viée tiép tuc thir

nghiém trén cdc mo hinh té bao hay dong vat la
v0 cung quan trong, dé c6 thé xac dinh chinh xéac
{mg ctr vién tiém nang trd thanh thudc.

5. Két luan

Tir két qua sang loc 50 hop chat Coumarin,
chung t6i thu dugce 10 hop chét ¢6 ning lugng
lién két thip nhat va nim trong ving hoat dong
clia protein. Sau d6, ching t6i tién hanh danh gia
tinh giéng thudc va dy doan cac thong s6 vé duoc
dong hoc, doc tinh (ADMET), thu dugc 3 hop
chét la Peucenidin, Edultin va Xanthalin cho két
qua kha quan nhét: hap thu tét qua rudt, phan bd
tot dén cac mé, thai trir nhanh qua than, it doc
tinh. Do d6, can tién hanh nhitng nghién ctru in
Vitro va in vivo dé phat trién nhitng hop chét tiém
nang nay trd thanh thude diéu tri béo phi.
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