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Tém tit - Trong bai bao ndy, 20 hop chit c6 ngudn géc tir cay chan
danh hoa thua (Euonymus laxiflorus Champ.) d dwoc sang loc dé
tim cc hop chat tiém nang phét trién thudc diéu tri bénh ung bing
phuong phép insilico. Két qua cho thiy 7/20 chét c6 dic tinh giéng
thudc thoa méan céc tiéu chi cua tat ca cadc mo hinh Lipinski, Egan,
Veber, kha ning hip thu duong ubng, PAINS va c6 dic tinh dugc
dong hoc (ADMET) tét. Bén canh do, dit liu phan tich docking
phan tir cho thy rang cac hop chét 3, 6, 13, 18 va 19 gén két vai
protein TYMS t6t hon so v6i thude thwong mai FLU thong qua cac
twong tac vGi cac amino acid quan trong la Phe225, Leu221 va
11e108. Vi vay, tiém nang ctia cac hop chét nay c6 thé phét trién nhu
céc thudc tic ché enzyme TYMS huéng diéu tri bénh ung thur.

Tir khéa - Docking phan tir; cay chan danh hoa thua; khang ung
thu; ADMET.

1. Pat vén dé

Ung thu 13 mét trong nhitng bénh hiém nghéo duoc coi
1a nguyén nhan gay tir vong hang dau trén toan thé giéi. Ung
thu dwoc dic trung boi co ché ting sinh va biét hoa té bao
khong kiém soat dugc [1]. Hién nay, viéc tim kiém cac loai
thudc chdng ung thu mai higu qua va an toan hon van 1a mot
chii d& nghién ctru thu hit sy quan tdm caia nhiéu nha nghién
ctu bai vi cac thude héa tri lieu truyén thdng dang gap rat
nhiéu vén @& tinh khdng chon loc, cac tac dung phu va ty 1
khéang thudc cao [2]. Véi su phét trién vuot bac trong linh
vuc y sinh hoc thi hiéu biét vé chirc nang va hoat dong cua
co thé sdng & mite d6 té bao, mic do phan tir ngay cang dugc
lam rd. Phuong phap diéu tri ung thu bang thude dich co tac
dung chon loc 1én té bao ung thur nham ting hiéu qua diéu tri
va giam doc tinh so véi cac phuong phép héa tri ¢6 dién.

Ung thu duoc gay ra boi nhiéu con dwong khac nhau,
lién quan dén nhiéu loai enzyme, trong so d6 enzyme
thymidylate synthase (TYMS) la dich tac dung chinh ma cac
thude diéu tri ung thur huong dén [3-5]. Bdi vi, nd dong vai
trd quan trong trong qua trinh tong hop DNA, va 1a mot

Abstract - This study has screened 20 organic compounds
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compounds for the cancer drug development by using in silico
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11e108. Therefore, the potential of these compounds can be
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enzyme quan trong trong tit ca c4c chirc nang cua co thé [6].
Do d6 tim kiém céc chat irc ché TYMS tré nén can thiét dé
phét trién cac phuong phap diéu tri ung thu hiéu qua [5].
Trong sb cac san pham ty nhién, thuc vat dong mot vai tro
quan trong trong viéc didu tri mot sb bénh, bao gom ca ung
thu. Nguoi ta wéc tinh rang khoang 25%28% tat ca cac loai
thudc hién dai c6 ngudn goc truc tiép hogc gin tiép tir thuc
vat bac cao [7]. Hon nita, khoang 60% thudc chéng ung thu
6 ngudn goc tir gidi thyuc vat [8]. Cay chan danh hoa thua
(Euonymus laxiflorus Champ.) 1& mét thanh vién cua ho
Celastraceae. O Tay Nguyén cua Viét Nam, cac dan toc thiéu
s da str dung nd trong thuée y hoc ¢6 truyen. Nghién ctu gan
day da phan 1ap dugc 20 cac hop chét hitu co tir Euonymus
laxiflorus Champ. va chting minh rang c6 nhiéu hoat tinh sinh
hoc nhu chdng oxy hda, chdng tiéu dwong, ha duong huyét [9-
12]. Tuy nhién, chua c6 dit liéu nghién ctu in silico vé méi
quan hé giira cAu trdc va hoat tinh ciing nhu kha ning trc ché
enzyme TSM huéng diéu tri ung thu cia nhitng hop chat nay.
MGt trong nhimg huéng tiép can tiém nang hién nay la
tich hgp cac md hinh may tinh (mé hinh in silico) vao qua
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trinh sang loc céc hop chét ty nhién 1am thudc 1a hudng di
tiét kiém chi phi, thoi gian va dem lai hiéu qua cao. Vi vay,
trong bai bao nay 20 hop chat cd ngudn géc tir cay chan danh
hoa thwa (Euonymus laxiflorus Champ.) trinh bay ¢ Hinh 1
s& dugc nghién ciu bang phuong phap in silico nham muyc
tiéu: (i) Sang loc cac hop chét co dic tinh gidng thude va tinh
toan duogc dong hoc - doc tinh (ADMET) cua chdng, tir d6
tim ra cac hop chat tiém nang; (i) Panh gia kha nang tc ché
enzyme thymidylate synthase (TYMS) cua cac hop chét
tiém nang bang phuong phap Docking phan ti.
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(ADMET) dugc du doan bang cach sir dung cong cu tryc tuyén
pkCSM (http://biosig.unimelb.edu.au/pkcsm/prediction) [18].
2.4. M6 phéng docking phan ti#

Dé tao co so dir liéu dau vao cho docking phan ti, cac
hop chat thudc tiém ning duoc chuyén doi tir cac cau tric
h6a hoc t6i wu héa thanh dinh dang *mdb. Céu tric cua
protein TYMS (ID PDB: 1JU6) dugc lay tir ngan hang Di
ligu Protein. Phan mém MOE [19] duoc sir dung dé md
phong qua trinh gan két cua céc phdi tir véi enzyme TYMS.
Phan mém Dlscovery Studio dugc str dung dé hién thi cac
tuong tac gitra cac phdi tir va thu thé [20].

3. Két qua va thao luan
3.1. Két qud sang loc cac hgp chat “giong thusc”

Dé phan biét gitra cac phan tir gidng thude va khong gidng
thudc, mot s6 cong ty dugc pham da sir dung nhiéu md hinh
khéac nhau nhu: hang dugc Pfizer st dung mo hinh Lipinski
[15], hang dwgc Pharmacia str dung mé hinh Egan [16] va hdng
duoc GSK sir dung md hinh Veber [17]. Cac phuong phap nay
da duogc cac nha thiét ké thudc cua ho 4p dung thuong xuyén
v6i nhiéu thanh cong dang ké. CAc qui tic nay duoc dung nhur
mot bude sang loc cAc phan tir ban dau dua trén dac tinh giéng
thude qua d6 gitip giam bét dang ké chi phi, thoi gian va cong
sirc nghién ciru phat trién thude, dong thoi han ché t6i da that
bai trong giai doan thir nghiém lam sang.

Bdng 2. Két qua sang loc ddc tinh “giong thudc ™ ciia
cac hop chat nghién cizu

Céu tric abso?pI)tion Lipinski | Veber | Egan | PAINS
Hinh 1. Cdu tric cia cac hgp chdt nghlen CitU €6 NguGN gac tir 1 (trung hoa) Cao 0 0 0 0
cdy chdn danh hoa thua (Euonymus laxiflorus Champ.) [9] 2 (trung hoa) Cao 0 0 0 0
3 (ludng cuc) Cao 0 0 0 0
2. Phwong phap nghién ciru 4 (trung hoa) Thip 0 0 0 0
2.1. Chudn bj phéi ti 5 (trung hoa) Thép 0 0 1 0
Thong tin cau tric vé cac hop cht hoat tinh sinh hoc 5 (anion) Thip 0 1 1 0
duoc phan 13p tir cay thude chan danh hoa thua (Euonymus 6 (anion) Cao 0 0 0 1
laxiflorus Champ.) dugc I3y tir tai liéu [9]. CAu tric dang tn 6 (dianion) Cao 0 0 0 0
tai cuia cac hop chét nghién ctru xét ¢ pH = 7.0 va tdi uu hoa 7 (trung hoa) Thap 0 0 0 0
& mic 1y thuyét PM6 bing phin mén Gaussian 09 [13]. 8 (anion) Thap 1 1 1 0
. , L s e . WL P 8 (trung hoa) Thap 2 1 1 1
2.2. Sang loc cac hop chat co dédc tinh “giong thuac” 9 (trung hoa) Thép 0 0 1 0
Cong cu truc tuyén SwissADME 10 (trung hoa) Thip 2 2 1 0
(http://www.swissadme.ch/) [14] duoc st dung dé sang loc 11(trung hoa) Thip 2 2 1 0
céc hop chat giéng thudc thoa man céc tiéu chi cua tat ca 12 (trunghoa) |  Thap 0 0 0 0
cac mo hinh Lipinski [15], Egan [16], Veber [17], kha ndng 13 (anion) Cao 0 0 0 1
hap thu qua duong uong (Gl absorption) va PAINS dugc 13 (dianion) Cao 0 0 0 0
trinh bay trong Bang 1. Thuéc chéng ung thu thuong mai 14 (trung hoa) Cao 1 0 0 1
5-fluorouracil (FLU) dugc sir dung lam chat dbi chang. 14 (anion) Cao 0 0 1 0
Bang 1. Céc mé hinh va tiéu chi danh gid dic tinh “giéng thue” 15 (trunghoa) |  Thap 1 1 1 0
— — — 15 (anion) Thap 0 1 1 0
, Mo hmh Tiéu chi sang loc 16 (trung hoa) Thép 0 0 0 0
Kha nang hap thu duong uong (Gl absorption) Cao 17 (trung hoa) Théap 0 0 1 0
Lipinski S6 vipham=0 18 (trung hoa) Cao 0 0 0 1
Veber 86 vipham=0 18 (anion) Cao 0 0 0 0
Egan S6 vipham =0 19 (anion) Cao 0 0 0 0
PAINS Sé vi pham = 0 19 (trung hoa) CafJ 0 0 0 1
20 (anion) Thap 2 1 1 0
2.3. Phuwong phip ADMET 20 (trunghda) | Thap 2 1 1 1
Tinh chét duoc dong hoc cua cac hop chét thudc tiém ning FLU (trung hoa) Cao 0 0 0 0
bao gom héap thu, phan bd, chuyén héa, thai trir va doc tinh FLU (anion) Cao 0 0 0 0
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Két qua sang loc dic tinh “giéng thudc™ dwa trén nhiéu
tiéu chi khac nhau (Bang 2) cho thay chi c¢é 7 trong s6 20
hop chat sau sang loc thoa man tat ca cac tiéu chi trén co
thé 6 tiém nang nghién ctru phat trién thanh thude bao gom
hop chat 1, 2, 3, 6, 13, 18 va 19. Va thuéc FLU duoc sir
dung lam d6i ching. Cac chét sau sang loc néu thoa mén
hét cé4c tiéu chi trén thi c6 kha niang dat nhiing tiéu chuan
cho cac hop chat dung 1am thudc dudng udng. Vi vay, trong
phan nghién citu ADMET tiép theo, ching tdi chi tap trung
phan tich dic tinh dugc dong hoc cua nhiing hop chat nay.

3.2. Phan tich vé hdp thu, phan bé, chuyén héa, thdi trir
va dgc tinh (ADMET)

Céc dac tinh hap thu, phan b, chuyén hoa, thai trir va
doc tinh (ADMET) ding dé dy doan so bo vé kha ning
dugc dong hoc tiém niang ciia mot hop chat dé tro thanh
thudc [19]. Méi dic tinh cuia ADMET sé& phan anh két qua
cuia mot hop chit héa hoc khi twong tic véi cac co quan
khac nhau trong co thé. Viéc du doan cac dac tinh ADMET
dong vai trd quan trong dé ching minh kha ning thanh
cong cua mot loai thude, dac biét 1a dbi vai cac hop chat
thudc méi duoc sir dung trong thoi gian dai hodc ¢ nong do
I6n. Két qua phan tich ADMET cuia 7 thudc tiém ning duoc
trinh bay trong Bang 3.

Bdng 3. Két qua ADMET cua cac hop chadt thudc tiém ning

1 2 3 FLU

Hop chit | (trung | (trung | (lwdng (diaﬁion) (dia]r.13ion) (ar}iin) (ar}i%n) (trung (aFnLitE:D
hoa) | hoa) | cuc) hoa)
Hip thu
Tinh  thim
qua mang te
bio Caco-2| 1.153 | 1.16 | 0.753 | 0.388 |-0.064 | -0.388 | 0.103 | 0.544 | 0.524
(log  Papp,
log cm/s)
;@P thu qual o, 739 | 94764 | 70.513 | 79.716 | 45.548 | 66.363 | 77.275 | 91.01 |90.976
uong rugt
Phan bé
Thé tich phan
Do VDSS| 31 | 0,047 | 0467 | 0569 | -0.376 | 0.125 | -0.304 | -0.316 | -0.416
(nguai) (log

L/kg)
Ty 18 hop chat
& dang tu do| 0.77 | 0.763 | 0.483 | 0.563 | 0.556 | 0.197 | 0.538 | 0.719 | 0.794
(ngudi)

Tinh thdm qua,

hang rao méau
no  (BBB) -0.268 | -0.283 | -0.191 | 0.053 | -0.011 | -1.024 | -0.026 | -0.407 | -0.231
(logBB)

Chuyén héa
Co chit Khéng | Khong | Khong | Khong | Khdng | Khong | Khong | Khong | Khong
CYP2D6
Co chit N A A N A A A A A
CYP3A4 Khéng [ Khong | Khong | Khong | Khdng | Khong | Khong | Khong | Khong
UcchéCYP2D6| Khang | Khang | Khéng | Khéng | Khang | Khong | Khang | Khéng | Khong
UcchéCYP3A4| Khang | Khong | Khéng | Khéng | Khang | Khong | Khang | Khéng | Khong

Thai trir

D¢ thanh thai
toan  phan| 0.657 | 0.215 | 0.385 | 0.433 | 0.713 | 0.437 | 0.745 | 0.652 | 0.751
(ml/phat/kg)
Co chét
OCT2 than

Khéng | Khdng [ Khong | Khéng | Khdng | Khong | Khéng | Khong | Khéng

Pic tinh
Boctinh AMES| Khong | Khdng | Khdng | Khong | Khong | Cé
bac tinh gan | Khong | Khdng | Khéng | Khong | Khong | Khéng
Ut ché kénh
hERG |
Ut ché kénh
hERG Il
Vé tinh hip thu, hai théng sé quan trong quyét dinh kha
ndng hap thu cua thuoc la kha nang hap thu & rudt cua
ngudi va tinh tham caa dong té bao ung thu biéu md rudt
két (Caco2). Mét chat dugc coi la kém hap thu néu ty 1é
phan tram dugc hap thu trong rudt nguoi nho hon 30%

Khéng
Khéng

Khéng
Khéng

Khéng
Khéng

Khéng | Khong | Khong | Khong | Khdng | Khong | Khong | Khong | Khong

Khong | Khong [ Khdng | Khéng | Khong | Khdng | Khdng | Khéng | Khong

[18]. Ty 1€ hap thu qua dudng rugt (nguoi) cua 7 hop chat
tuong d6i cao/trung binh, dic biét hop chat 1 va 2 cd ty Ié
hap thu 16n hon 94%, va cao hon so véi thude ddi chimg
FLU (91,91%). C4c té bao Caco-2 c6 ngudn géc tir ung thur
biéu md tuyén rudt két & ngudi va s hitu nhiéu con duong
van chuyén thubc qua biéu md rudt. Mot hop chit cé tinh
tham Caco-2 cao néu né c6 logPapp > 0,9. Két qua du doan
Bang 3 cho thay chi c6 hop chat 1 va 2 c6 do hap thu cao
& rudt thong qua md hinh té bao Caco-2.

Tinh phan b6 cua mot chat phu thuc bai nhiéu théng
s6 bao gom d6 hoa tan trong lipid, nong do cling nhu kha
nang gan két véi protein huyét twong, protein vén chuyén,
kha nang hoa tan trong lipid, ... Thé tich phan bd & trang
thai on dinh (VDss) la thé tich ly thuyét ma tong lidu cua
mot loai thudc nén dugc phan bé dong déu dé dat dugc
cling ndng do trong huyet tuong [15]. VDss cang cao, thudc
cang duoc phan bd trong md nhiéu hon 1a trong huyét
tuong. Cac hop chat dugc cho 1a phan bé tét dén cac md
néu logVDss > 0,45 va phan bé kém néu logVDss < -0,15
[15]. Tuy nhién, tir Bang 3 c6 thé nhan thdy tat ca cac hop
chat déu phan b kém. Ngoai ra, kha nang di vao ndo cua
mot loai thudc 1a mot yéu té can xem xét dé gilp giam doc
tinh va tac dung phu hoic dé cai thién hiéu qua caa céc loai
thudc cd hoat tinh dugc ly trong ndo [15]. Chi c6 hop chit
18 c06 kha nang tao hang rao mau ndo kém vi gié tri logBB
nho hon -1.

V& chuyén héa, hé cytochrome P450 dong mét vai tro
quan trong trong chuyén héa cua nhiéu loai thuéc ¢ gan.
Hai kiéu hinh chinh cua cytochrome P450 la CYP3A4 va
CYP2D6. Chat wc ché P450 c6 thé lam thay ddi dédng ké
dugc dong hoc cua céc thube. Dir liéu Bang 3 cho thay tat
ca cac thudc tiém nang déu khong phai 1a co chat cua
CYP3A4 va CYP2D6, va khong tc ché CYP3A4 va
CYP2D6 do d6 chiing khong bi chuyén héa & gan.

V& thai trir, két qua du doan do thanh thai toan phan
trong Bang 3 cho thiy do thanh thai toan phan cua hop chat
1, 13 va 19 1a cao twong dwong véi thude ddi chung FLU.
Mt khac, tat ca cac hop chit duoc du doan khong phai la
chét nén cua chat van chuyén cation hiru co & than (OCT2).

Vé doc tinh, dy doan doc tinh tir thir nghiém AMES chi
ra chi c6 hop chit 18 c6 thé duogc coi la tac nhan gay dot
bién. Ngoal ra, viéc xem xét vé kha nang trc ché kénh
hERG rét quan trong bai vi mot s6 loai thude cho két qua
t6t vé mat 1am sang trén thi truong nhung co xu huéng e
ché kénh hERG gay loan nhip tim, khd nang dan dén nhip
tim khong déu gay tir vong. Két qua dy doan & Bang 3 cho
tay tat ca cac hop chat khong gay doc tinh véi gan va khdng
c6 kha niang gay tc ché trén kénh hERG | va hERG II.

Dua trén cac két qua phan tich vé cac théng sé dugc
dong hoc ADMET cho thay tit ca cac chat nay c6 tiém
ning trong viéc phét trién cac thuéc méi trong diéu tri bénh
ung thu. Tuy nhién d6i voi hop chét 18 vi chi sb doc tinh
AMES duong tinh do d6 can phan tich k§ cang céc hop
chét nay trudce khi dua vao st dung.

3.3. Phéan tich Docking phéan ti

FLU duoc chon 1am phéi tir tham chiéu vi FLU c6 tac
dung chéng ung thu bang céch tc ché enzyme TYMS [3, 4].
Trong méi trwdng sinh ly, FLU tdn tai & dang trung hoa va
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anion. D& tim hiéu kha ning hoat dong va co ché lién két ciia
c4c hop chat tiém ning véi trung tim hoat dong ciia enzyme
TMYS, phuong phép docking phéan tir dugc s dung dé
nghién ciru sy tuong tac giita enzyme TMYS va 7 thude tiém
nang. Két qua docking dugc trinh bay trong Hinh 2.
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Hinh 2. Piém s6 docking (kcal/mol) va cdc twong tdc giiFa Cac
thuac tiem nang va vang trung tam hoat dong cua enzyme TYMS

Trong md phong docking, diém sé docking (twong wng
Vv6i ai luc lién két) da duoc ching minh 1a thude do quan
trong dé so sanh cac hoat dong tic ché cua thudc dbi véi
protein muc tiéu. Diém s6 docking cua chat ac ché (DS)
cang thap thi &i lyc lién két gitra phdi tir va protein dich cang
cao. Dua trén két qua vé DS (Hinh 2), mirc d6 6n dinh cua
céc phire duoc sip xép theo trat ty sau: TYMS-18 > TYMS-
13 > TYMS-3 > TYMS-19 > TYMS-6 > TYMS-FLU
(anion) > TYMS-1 > TYMS-2 > TYMS-FLU (trung hoa).
Céc gia tri DS cua hop chit 13, 18 va 19 thap hon dang ké
S0 Vi gia tri cua phirc FLU. Vi vay, c4c thudc tiém nang 13,
18 va 19 duoc phét hién c6 &i luc lién két véi protein muc
tiéu da chon manh hon so véi thudc chéng ung thu FLU.

Céc tuong tac trinh bay trong Hinh 2 gitip ching ta hiéu
céch thuc cac phdi tir tuong tic v6i cac enzym dich tai vi
tri gan két cia ching. So sanh su tuong tic ciia ca 7 phan
tir thudc tiém nang v6i FLU cho thdy cac twong tac cua cac
phan tir thudc déu c6 sy twong dong véi FLU. Didu nay
duoc thé hién qua su lién két cua ching vai cac amino acid
quan trong nhu Phe225, Leu221 va I[le108 trong ving hoat
dong cua TYMS [21-23]. Nhu vay, tir két qua phan tich di
liu docking cho thay hop chat 3, 6, 13, 18 va 19 gin két
t6t vao enzyme TYMS, diéu nay c6 nghia rang cac hop chat
nay c6 thé hoat dong nhur cac chét tc ché enzyme TYMS.

4. Két luan

Trong nghién ctru nay, ching t6i da sir dung mé hinh vé
dac tinh giong thude va ADMET bude du sang loc, danh gia
kha ning giéng thudc ciia cac hop chat cd ngudn gdc tir cay
thudc tir cdy thude chan danh hoa thua (Euonymus laxiflorus
Champ.). Két qua sang loc da tim thay rang 7/20 hop chat
thudc tiém nang thoa man céc tiéu chi vé dac tinh giéng thudc
va dugc dong hoc. Thong qua danh gia nang lugng tuong tac
v6i protein TYMS, két qua docking phan tir cho thdy 5 hop
chét thudc tiém nang 3, 6, 13, 18 va 19 gin két véi protein
muc tiéu tot hon so v6i FLU thong qua cac twong tic véi cAc
amino acid quan trong 1a Phe225, Leu221 va Ile108. Nhu vay,
két qua nghién ctru d gop phan giai thich co ché tc ché
protein TYMS va ching t6i dé xuit nghién ctru sau hon (in
vitro, in vivo) vé kha nang phat trién thanh thuéc méi trong
diéu tri bénh ung thu cia cac hop chat nay.

Loi cam on: Nghién ctu nay duoc tai trg boi Quy Phat
trién Khoa hoc va Cong ngh¢ Pai hoc Da Néng trong d¢ tai
c6 ma s6 B2021-DN01-01.
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