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Tém tit
Mouc tiéu: Sang loc cdc hop chat thudc nhém alkaloid nhiam tim ra cdc cht c6
kha ning e ché thu thé yéu t6 ting trudng biéu bi (epidermal growth factor
receptor - EGFR) dinh huéng diéu tri ung thu phdi voi hiéu qua diéu tri cao, it
tdc dung phu so voi cac phuong phdp khac nhu héa tri, xa tri. Phwong phdp
nghién ciru: St dung phuong phdp docking phan tir nham sang loc céc hop chét
alkaloid c6 téc dung trc ché thu thé EGFR trong diéu tri ung thu phdi. Két qud: Tir
50 hop chat ban dau, sang loc duogc 6 hop chat c6 ning luong lién két thap hon chat
ddi ching dwong 1a Gefitinib. Sau d6, ching t6i tién hanh danh gid céc dic tinh giéng
thude sir dung quy tic 5 tiéu chi ciia Lipinski va du dodn théng sé dugce dong hoc -
doc tinh (ADMET) thu duogc 3 hop chét 12 Berberine Chloride, Tetrahydroberberine
va Coptisine Chloride véi cdc ddc diém nbi trdi: Hap thu va phan bd ot qua mang,
chuyén héa qua gan, thai trir qua than va it doc tinh. Két lugn: Berberine Chloride,
Tetrahydroberberine va Coptisine Chloride 12 céc hop chét tiém ning va can duoc tiép
tuc nghién ctru dé phét trién thanh cic thude diéu tri ung thu phoi.
Tir khéa: Alkaloid; EGFR; Docking phan tir; Ung thu phoi khong té bao nho.
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with high treatment effectiveness and few side effects compared to chemotherapy
and radiation therapy. Methods: The Molecular docking method was used to
screen alkaloid compounds that inhibited EGFR receptors in the treatment of
lung cancer. Results: From 50 compounds, we screened 6 compounds with lower
binding energies than the positive control Gefitinib. Then, we evaluated the drug-
like properties using five criteria of the Lipinski rule and predicted
pharmacokinetic-toxicity parameters (ADMET) to obtain 3 compounds: Berberin
chloride, Tetrahydroberberin, and Coptisine chloride with good membrane
absorption and distribution, metabolism by the liver, renal excretion, and low
toxicity. Conclusion: These potential compounds need further research to

develop into drugs to treat lung cancer.

Keywords: Alkaloid; EGFR; Molecular Docking; Non-small cell lung cancer

(NSCLC).

PAT VAN PE

Hién nay, ung thu phoi dang 12 mot
trong nhitng bénh ung thu phd bién va
1a nguyén nhan giy tir vong hang dau
trén thé gigi. Nam 2020, s6 ca mic
moi va tir vong do ung thu phdi trén
thé gii van chiém ty 1¢ cao twong ting
v6i khoang 2,2 triéu ca va 1,8 tri¢u ca
[1]. Tai My, nim 2023 udc tinh s6 ca
mac méi va tr vong do ung thu phdi &
ca 2 gi6i lan luot 1a 238.340 ca va
127.070 ca [2]. Tai Viét Nam, thong ké
cho thay c6 khoang 26.262 ca mic méi
va 23.797 ca ta vong trong nam 2020,
chiém khoang 14,4% va 19,4% tong sd
ca. Ty 18 tir vong do ung thu phdi dimg
tht 2 sau ung thu vd dbi voi
nir giéi va sau ung thu gan d6i voéi
nam gidi, dic biét & do tudi > 45 chiém
ty 1€ cao.
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Thu thé yéu té ting trudng bicu bi 1a
mot trong bon thanh vién ho ERBB
cta thu thé tyrosine kinase (RTK) [3].
EGFR kich hoat mot loat cic duong
ndi bao dan dén ting sinh té bao ung
thu, ngdn chdn qud trinh apoptosis,
kich hoat sy xAm l4n va di can, déng
thoi kich thich tdn tao mach mau do
khéi u [4]. Két qua ctia mot sb nghién
ctru da cho thay, dot bién kich hoat gen
EGFR c6 mit chu yéu trong bénh ung
thu phoi khong té bao nho (NSCLC).
Hai loai thude dugc nghién cuu rong
rdi nhat cho dén nay bao gdm céc
khang thé don dong va cic hop chat
phan t&¢ nhd. Tuy nhién, cic phuong
phap nay kém hi¢u qua trong vi¢c uc
ché céc dang dot bién cuia EGFR.

Alkaloid 1a mot 16p 16n céc phan ti
hitu co ty nhién, c6 cu tric hoa hoc
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rit da dang v6i hon 20.000 phan tir
khéc nhau trong sinh vat. Ching c6
mat trong cudc séng hang ngay cua
con nguoi, trong dd an, thic uéng, chat
kich thich, chat giy nghién, dong thoi
la thudc chira bénh chéng ung thu,
ngin nglra cdc bénh vé tim mach va
chét diét con trung [5]. Mot s6 alkaloid
tir cdy thudc va thao dugc cho thiy tic
dung chdng tang sinh va chdng ung thu
trén ca in vitro va in vivo véi pham vi
thr nghiém rdng nhu Camptothecin,
Aplicyanins, Sanguinarine. Ngay nay,
cac alkaloid da dugc sir dung trong
diéu tri ung thu phdi, dic biét 1a viéc
dp dung cong ngh¢ nano gidp tang
cuong sinh kha dung, kéo dai thoi gian
luu thude, nang cao hi¢u qua diéu tri
va giam ddc tinh [6]. Day la nhém hop
chat vo cling tiém nang va pho bién. Vi
vy, ching t6i thuc hién nghién clru
nay nham: Sang loc cdc hop chat thude
nhém alkaloid nham tim ra cdc chdt cé
khd ndng irc ché thu thé EGFR, dinh
hwéng diéu tri ung thw phéi véi hiéu
qua diéu tri cao, it tdc dung phu so véi
cdc phuwong phdp khdc nhu: Hoa tri,
xa tri.

POI TUQNG VA PHUONG PHAP
NGHIEN CUU
1. M6 hinh docking
* Chudn bi cdu triic protein: Céu tric
cia thu thé EGFR (PDB ID: 6DUK)
duge tai vé tir co s& dir lidu protein

RCSB (https://www.rcsb.org/) dudi
dinh dang pdb. Sau d6, chiing tbi tién
hanh loai bo phdi tir dong két tinh 1a
(2R)-2-(5-fluoro-2-hydroxyphenyl)-
2-{1-0x0-6-[4-(piperazin-1-yl)phenyl]-
1,3-dihydro-2H-isoindol-2-yl}-N-
(1,3-thiazol-2-yl) acetamide va
phosphoaminophosphonic acid-adenylate
ester, cdc phan tir nudc va phan tir nén
trong phtic hop ciing duoc loai bo bang
phan mém Discovery Studio Visualizer
4.0. Pong thoi, sir dung phan mém
MGL Autodock tools 1.5.6. dé thém
cidc nguyén to hydro vao protein va
tinh todn di¢n tich Kollmans. Vung
hoat dong cua EGFR dugc lgya chon
dva trén cdc acid amin quan trong va
gi61 han boi hop ludi cé kich thude
40 x 44 x 40A, khoang cdch giita cdc 6
ludi 12 0,375A véi toa do truc (x; y; z)
= (42,148; 93,049; -63,352). Cubi
ciing, protein dugc chuyén vé dinh
dang pdbqt.

* Chudn bi cdu tric phoi tir: Cic
hop chét alkaloid dugc thu thap va tai
vé tr co s dit liu PubChem
(https://pubchem.ncbi.nlm.nih.gov/)
dudi dinh dang sdf. Sau dé duogc
chuyén vé dinh dang pdb bang phan
mém Chimera va t6i wu héa ning
lugng bang phin mém Avogadro sir
dung phuong phdp Gradient lién hop
(Conjugate Gradients). Cudi cling,
céc hop chat dugc chuyén thanh dinh
dang file pdbqt bang phan mém
Autodock Tools.
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2. Panh gia két qua docking

Dé thuc hién qud trinh redock, phdi
tir dong tinh thé s& duoc tich ra khoi
protein va sau dé dugc re-dock lai vao
vi tri hoat dong cua muc ti€u dé danh
gid mic d6 chong khit cua phdi tir
trude va sau docking thong qua gia tri
d6 1éch binh phuong trung binh gbc
(RMSD). Néu gid tri nay < 1,5A thi
qué trinh docking dugc coi la dang tin
cay. Ddi v6i cédc chat can docking, kha
nang Uc ché protein muc tiéu duoc
danh gid bang diém sd docking va
tuong tac voi cdc acid amin quan trong
trong hdc phan tng so véi hop chit
chirng duong. Tuong tdc phan tir gitra
cdc hop chit ¢6 niang luong lién két tot
véi protein muc tiéu dugc thé hién
bang phan mém Discovery Studio
Visualizer 2020.

3. Panh gia quy tic Lipinski 5

Quy tic Lipinski 5 tiéu chi duoc st
dung dé ddnh gid mot hop chit c6 hoic
khong c6 dic tinh gidng thudc thong
qua cdc ti€u chi: Trong luong phan ti,
s6 nhém cho/nhan lién két hydro, logP
va do khic xa MR. Mot phan tir hop
chét duoc cho 1a ¢6 kha ning tré thanh
thudc diing duong ubng khi dp tng tir
2 trong 5 ti€u chi tr¢ 1én. Chiing t61 su
dung cong cu online (http://www.scfbi-
oiitd.res.in/software/drugdesign/
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lipinski.jsp) va ciu tric héa hoc duoc

tai tr co s& dir liéu Pubchem
(www.pubchem.ncbi.nlm.nih.gov) cua

cic hop chat dé danh gia.

4. Dy doan cic théng sé dwge
dong hoc va doc tinh (ADMET)

ADMET Ia md hinh gidp du dodn
cdc dic tinh vé duogc dong hoc va
doc tinh cua 1 hop chit bao gom:
Hép thu, phan bo, chuyén héa, thai
trr va doc tinh. Nghién clGu cua
chiang t61 st dung pkCSM la cong
cu du doan ADMET truc tuyén
(http://biosig.unimelb.edu.au/pkesm/pr
ediction) véi dir liéu dau vao 1a cong
thirc SMILE cuia cdc hop chat duoc tai
xubng tir co s& dir liéu PubChem.

KET QUA NGHIEN CUU
1. Panh gia mé hinh docking
Pé ddnh gid do tin cdy ciia qud trinh
docking, ching t6i da xac dinh RMSD
bang cdch redock phdi tir dong két tinh
vao lai vi tri hoat dong cua protein
bang phan mém Chimera. Két qua thu
dugc RMSD = 0,659A < 1,5A, chiing
t6 qud trinh docking cdc hop chét vao
protein la dang tin cdy. Giad tri RMSD
va tuong tac 2D giita phdi tir dong két
tinh vé6i EGFR tai vung hoat dong
dugc thé hién twong ung trong hinh 1
va hinh 2.
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Interactions

I | Conventional Hydrogen Bond ] Pi-Sulfur

I Halogen (Fluorine) I Pi-Pi T-shaped
(I ] Pi-Denor Hydrogen Bond I Pi-Alkyl

B Fisigma

Hinh 1. RMSD cua phdi tir dong két tinh ~ Hinh 2. Tuong téc cua phdi tir dong
trude va sau khi docking. két tinh v6i EGFR.

2. Két qua docking

Sau khi da chudn bi phdi tir va protein, ching tdi tién hanh docking 50 hop
chat alkaloid va hop chét chimg dwong 12 Gefitinib véi thu thé EGFR. Két qua
thu dugc 6 hop chat thoa man c6 nang lugng lién két thip hon so véi chat ching
duong va duogc thé hién trong bang 1.

Bang 1. Két qua docking ctia 6 hop chat alkaloid thoa mén.

Ning lwong lién két

STT Tén hgp chat (kCal/mol)
1 Beberine chlorid -8,9
2 Coptisine chloride -10,2
3 Rutaecarpine 9,7
4 Sanguinarine chloride -10,9
5 Tetrahydroberberine 94
6 Tetrandrine -9,0
+ Gefitinib (Chat dbi chirng) -8,7
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Tir két qua thu duge & bang 1 va so
sanh nang lugng lién két cua 50 hop
chat véi chit chimg duong 1a Gefitinib
(-8,7 kCal/mol), ching t6i thu dugc 6
hop chét c6 diém s docking t6t nhat
va ¢6 kha ning tic ché protein dich véi
ning luong lién két thip hon chat
ching duong la: Beberine chlorid
(-8,9 kCal/mol), Coptisine chloride
(-10,2 kCal/mol),
(-9,7 kCal/mol), Sanguinarine chloride
(-10,9 kCal/mol), Tetrahydroberberine
(-9,4 kCal/mol) va
(-9,0 kCal/mol).

Gefitinib 12 mot chat tc ché thu thé
tyrosine kinase ctia yéu td ting trudng
biéu bi chon locva dugc s dung
dé diéu tri ung thu phdi. Vao ngay

Rutaecarpine

Tetrandrine

13/7/2015, FDA da phé duyét gefitinib
d¢ diéu tri cho bénh nhan NSCLC di
can khdi u c6 dot bién exon 19 hodc
dot bién thay thé exon 21 (L858R).
Theo nghién ctru cia Noronha Vanita
va CS, viéc két hop giira Gefitinib,
Pemetrexed va Carboplatin dugc xem
nhu mot li¢u phap diéu trj du tay moi
cho NSCLC dot bién EGFR gitip kéo
dai thoi gian séng va tc ché sy tién
trién ctia bénh. Tuy nhién, viéc két hop
nay ciing dong thoi lam ting doc tinh
ctia thudc trén bénh nhan mac NSCLC.
Trong nghién ctru nay, ching to1 s
dung Gefitinib 1am chat d6i chimng
dwong tinh dé so sdnh gid tri ning
luong lién két va kha ning tuong tic
thu thé EGFR v&i cdc hop chit thudc
nhom alkaloid.

3. Két qua danh gia quy tic 5 tiéu chi Lipinski

Bang 2. Két qua danh gid quy tic 5 tiéu chi Lipinski.

STT Tén hop chit Phan tir khéi HBD HBA LogP MR
1 Berberin chlorid 336 0 4 3,890 94,72
2 Coptisine Chloride 320 0 4 2,58 84,60
3 Sanguinarine chloride 332 0 4 3,43 92,38
4 Rutaecarpine 287 1 3 3,26 85,68
5 Tetrahydroberberine 339 0 5 2,62 90,80
6 Tetrandrine 622 0 8 6,61 176,80

Cic hop chat ddp tng tiéu chi cua 1 thudc ding duong udng khi ching thoa
min it nhét 2 trong 5 tiéu chi ciia quy tic 5 tidu chi Lipinski: Khdi lwong phén ti
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< 500Da; tinh wa dau cao logP < 5; it hon 5 nhém cho lién két hydrogen; it hon
10 nhém nhan lién két hydrogen; d6 khiic xa mol phai nam trong khoang 40 - 130.

Dua vao két qua bang 2, tit ca 6 hop chat déu thoa man quy tic 5 tiéu chi
Lipinski. Cic hop chit nay tiép tuc dugc ddnh gid cc dic tinh vé dugc dong hoc -
doc tinh bang dy doan ADMET.

4. Dy doan cac thong so6 ADMET

Ching t6i st dung cong cu truc tuyén pkCSM dé du dodn cdc thong sd dugc
dong hoc va doc tinh (ADMET) ddi véi cdc hop chit ¢é dic tinh “gidng thudc,
thoa mén tiéu chi Lipinski. Két qua duoc trinh bay & bang 3.

Bang 3. Két qua phan tich céc thong sé6 ADMET.

Tetrahydrober Sanguinarine Rutaecar Berberin Coptisine

Théng sb
ong 50 berine chloride pine chlorid Chloride

Tetrandrine

Do tan
trong nudc 2,789 -4,848 -3,459 -3,06 -3,062 -4,107
(log mol/L)
Tinh thim
mang
CaCo2
Hip  (logPapp
thu  trong 10°
cnm/s)
Hép thu &
rudt (nguoi) 92,559 70,472 97,294 79,298 79,021 93,149
(%)
Tinh thdm
qua da
Thé tich
phan b
(nguoti) 0,952 0,142 -0,061 0,385 0,429 -0,624
(VDss)
(logL/kg)
Tinh thim
hang rao

1,626 1,05 1,26 0,88 1,084 0,839

-2,93 -2,714 -2,739 -2,622 -2,646 -2,735

Phéan
bd e 0,13 0,41 0,669 0,241 0,163 0,618
mau nao
(logBB)
Tinh thAm
hé than kinh
trung wong
(log PS)

-1,832 -1,405 -1,795 -1,529 -1,52 -2,27
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Tetrahydrober Sanguinarine Rutaecar Berberin Coptisine

Thong sb Tetrandri
ong so berine chloride pine chlorid  Chloride etrandrine
Co chét R R . . ] ]
CYP2D6 Khong Khong Khong ~ Khong ~ Khong Khong
Co chat
Cé C6 Cé 6 6 6
Chuyén CYP3A4 0 0 0 Y 6 6
héa (¢ ché
CYP2D6 6 Khong ~ Khong ~ Khong  Khong  Khong
Ut ché ) ) ) X A .
CYP3A4 Khong o Co Khong ~ Khong Khéng
b9 thanh
théi toan 1,144 1,406 0,756 1,618 1,605 0.71
.. phén(log
Thai mL/min/kg)
trl:r r
Co chat
OCT2 Khong Khong Khong Khong Co Khong
trong than
Ddc tinh . ) ) ) K )
AMES Khong o Co Co Khong o
Uc ché . A . X X .
hERG I Khong Khong Khong Khong Khong Khong
boc Uc ché ) ) ) ) A )
tinh  hERG II 6 c6 Co Co Khong C6
Doc tinh
oc tin c6 Khong C6 C6 C6 Khong
gan
Kich 4
1cdaung Khong Khong Khong Khong Khong Khong

Vé qud trinh hap thu, tinh thAm qua mang CaCO, (logPapp trong 10 cm/s) va
kha nang hip thu ¢ rudt nguoi (HIA) 1a 2 théng s quan trong ctia qué trinh hip
thu. Gia trj CaCO, > 0,9 va HIA > 30% dugc cho 1a hop chét c6 tinh tham tdt
qua mang va hdp thu tdt tai rudt. Bang 3 cho thiy tit ca 6 hop chit déu c6
kha ning thim khd tt qua mang CaCO,, dic biét 1a Tetrahydroberberine
(1,626 logPapp trong 10° cm/s). V& kha ning hip thu & rudt nguoi, tat ca cic
hop chét déu cho két qua tot (> 30%); trong d6, Rutaecarpine c6 kha ning hap
thu tot nhét (97,294%)
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V& phén b, thé tich phan bd & trang
thdi 6n dinh (VDss) la thé tich ly
thuyét cua thubc can dat dé phan bd
v6i nong d9 nhu trong huyét tuong.
Gid tri VD cang cao thi thudc phan bd
trong mé cang nhiéu. Cu thé, khi gi4 tri
logVDss > 0,45 duoc goi 1a phan bd
t6t va phan bd kém néu logVDss <
-0,15. Bang 3 cho thiy c¢6 3 hop chét 1a
Tetrahydroberberine, Berberin chlorid
va Coptisine chloride c¢é kha nang
phan b tot véi gid tri VDss 1an luogt 1a
0,952; 0,385 va 0,429. Ngoai ra, gia tri
logBB cho biét kha ning phin bd vao
ndo ctia mot loai thudc. Pay 1a thong
sd quan trong giip danh gid doc tinh,
tdic dung phu cling nhu cai thién cic
dic tinh dugc 1y cua thude trong diéu
trj cdc bénh vé ndo. Céc thudc c6 gid
tri logBB > 0,3 c6 kha nang qua hang
a0 mau ndo t6t va logBB < -1 1a phan
bd kém dén ndo. Bén canh d6, tinh
thAm qua hé than kinh trung wong
(CNS) duoc danh gia thdong qua gia tri
logPS. Néu gid tri nay > -2 thi thudc
dugc cho 1a c¢6 kha nang qua dugc hé
than kinh trung wong va nguoc lai,
logPS < -3 chimg to hop chit khong ¢
kha nang xam nhap vao CNS. Theo
bang 3, hai hop chit Sanguinarine va
Rutaecarpine c6 kha nang thim tot qua
hang rio méu ndo vai gid tri logBB lan
luot 1a 0,41 va 0,669. Tat ca cic hop
chét (trtv Tetrandrine) c¢6 kha nang
thim tt qua hé than kinh trung vong.

Vé chuyén héa, h¢ cytochrome
P450 1a h¢ enzym c6é chic nang giai
ddc quan trong trong co thé, chu yéu
c6 ¢ gan voi 2 CYP quan trong la
CYP3A4 va CYP2D6. Tit ca 6 hgp
chit déu 1a co chat cia CYP3A4.
Ngoai ra, Sanguinarine chloride va
Rutaecarpine 12 2 hop chat wc ché
CYP3A4; vi vay, cin chd y khi su
dung cing véi cic thubc cé chuyén
héa qua enzym nay.

Vé thai trir, ca 6 hop chit déu c6
murc do thai trir tot. Chi c6 Coptisine
chloride 12 co chit cia OCT2 (chét van
chuyén cation hiru co 2) déng vai tro
quan trong trong viéc xu ly va dao thai
thudc ciing cic chat ndi sinh qua than.
Vi viy, can chii y khi sir dung dong
thoi Coptisine chloride véi cdc thube
tic ché OCT2.

Vé doc tinh, doc tinh AMES gidp
du doan kha nang dot bién dan dén ung
thu. Chi c6 Tetrahydroberberine va
Coptisine chloride khong c6 ddc tinh
AMES. Tetrandrine va Sanguinarine la
2 hop chét cho thiy khong c6 kha ning
gy doc tinh trén gan. Tat ca cdc hop
chat (trir Coptisine chloride) déu cho
két qua du dodn wc ché hERG II; vi
vay, c¢6 kha nang gay doc tinh trén tim.
Ngoai ra, tat ca cdc hop chit déu
khong gay kich ung da.
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Sau khi phan tich két qua ADMET,
ching t6i thu duoc 3 hop chit tiém
nang nhit 13 Berberin chlorid,
Tetrahydroberberine  va  Coptisine
chloride v6i cic dac tinh dugc dong
hoc kha quan: Tinh thim qua mang va
kha nang hap thu & rudt tdt, thé tich
phan bé tét, thai trir nhanh qua than va
khong gay kich ting da. Tuy nhién, du

dodn vé doc tinh cia cdc hop chat nay
can dugc danh gid va nghién clru sau
hon dé khac phuc va cai thién nhiing
nhuoc diem nay.

Tuong tac gitta Gefitinib va 3 hop
chat tiém ning véi cic acid amin trong
vung hoat dong ciia EGFR dugc trinh
bay trong bang 4.

Bing 4. Két qua twong tac giita cdc acid amin ctia 3 hop chét

vao trung tdm hoat dong cua protein.

Nang luwgng
lién két
(kCal/mol)

Tén hop chit

Cac acid amin tao lién ket

Lién két Hydro: LYS745

Lién két Cacbon-Hydro: ASP855, LEU861

Berberin chloride -8.,9

Lién két t-m: PHE723

Lién két n-alkyl: LEU858, LEUS62, LEU747,

LEU788

Lién két Hydro: ASP842
Lién két n-c : VAL726

Lién két Cacbon-Hydro: GLN791, LYN796

Tetrahydroberberine 9.4

Lién két n-Sulfur: MET790

Lién két m-alkyl: ALA743, MET793, LEU792,

LEU718, LEU844, ARG841

Lién két Cacbon-Hydro: ASP855, LEU861

. . -10,2
Coptisine Chloride

Lién két n-alkyl: LEU788, MET766, LEU777,

LEU747, LEU858

Gefitinib -8,7

Lién két Hydro: LYS745, CYS797

Lién két alkyl: LEUS44, ALA743,VAL726

Lién két n-Sulfur: MET790
Lién két Halogen: LEU788
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Theo bang 4, khi so sanh tuong tic
cia 3 hop chit tiém ning va chat
chting duong voi dich EGFR, c6 thé
thiy lién két phdi tir-acid amin cta hau
hét cdc hop chét ciing twong tu nhau.
D6 1a nhiing acid amin quan trong
nhu LYS745, LEU788, LEU858 va
LEU861. Trong d6, hop chét
Tetrahydroberberine cho thay ¢ nhiéu
trong tic twong tu chat chimg duwong
do lién két véi cdc acid amin VAL726,
ALA743, LEU788, MET790 va
LEUS44. Ngoai ra, 2 hop chat con lai
la Beberine chlorid va Coptisine
chloride ciing c6 su tuong tac voi thy
thé EGFR thong qua nhirng amino acid
twong ty nhau nhu: LEU861, LEUSSS,
LEU747 va MET766; chu yéu la cic
lién két m-alkyl.

BAN LUAN

Bai nghién clru cua ching toi su
dung phuong phdp docking phan tir
nham ddnh gid kha niang tc ché cua
50 hop chét alkaloid véi dich phan tir
EGFR. Két qua thu dugc 3 hop chat ¢6
kha nang tc ché protein dich cao voi
cdc dic tinh kha quan nhat: Ning
lugng lién két thap hon chat ddi chimg
duong (Gefitinib), ddp Ung céic dac
tinh cua thudc st dung dudng udng,
du dodn kha nang hap thu va phan bd
tdt, it doc tinh; d6 1a: Berberin chlorid,
Tetrahydroberberine va Coptisine
chloride.

Berberine (BBR) la mot alkaloid
bac bén isoquinoline dwgc phan
lap tir nhiéu loai cdy thudc nhu
Hydrastis canadensis, Berberis aristata,
Coptis chinensis,
Phellondendron amurense va
Phellondendron Schneid.
BBR c6 tic dung chdng oxy héa va
nhiéu dic tinh dugc 1y khic. BBR da

dugc chung minh ¢6 hiéu qua chong

Coptis japonica,

chinense

viem da day rudt, tiéu chay, tang lipid
mdau, béo phi, gan nhiém md, bénh
dong mach vanh, ting huyét dp, tiéu
duong, hoi chimg chuyén héa, budng
tring da nang va bénh Alzheimer [7].
Gan day, c4c nghién ctru in vitro da chi
ra BBR tic ché sy ting sinh va di cu
ctia t& bao ung thu, dong thoi giy ra
qué trinh chét theo chuong trinh trong
nhiéu dong té bao ung thu khac nhau.
Theo nghién ctru cua Chen Jian va CS,
Berberine chloride (BBC) gy ra su
ph4 v& chudi kép DNA (DSB) thong
qua viéc diéu chinh giam mic TOP2B,
din dén qud trinh chét theo chwong
trinh trong cac té bao NSCLC [8]. Vi
vy, diy 1a hop chat tiém ning trong
phit trién thudc. Tuy nhién, hop chat
nay c6 doc tinh trén gan va tim nén can
tién hanh cdc nghién ctru siu hon dé
khic phuc han ché nay va phat trién
thanh thudc trong diéu tri ung thu phoi.
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Tetrahydroberberine (THBER) 1la
mdt isoquinoline alkaloid c6 & mot sb
loai thyc vat. Trdi nguoc véi berberine,
THBER da duoc chimg minh 1a ¢6 rat
it doc tinh té bao va c6 thé tic dong 1én
hé than kinh trung wong nhu mot chét
{rc ché, c6 tic dung bdo v¢é gan, dugc
st dung dé bao vé chéng lai ton
thuong do thiéu mdu cuc bd - tai tudi
mdu ndo va cho thiy hoat dong chéng
loan nhip tim, oxy héa hi¢u qua [9].
Tuy nhién, cic nghién ctru doc tinh
cho thdy THBER ¢ liéu 40 mg/kg sir
dung duong udng lam ting aspartate
transaminase trong huyét thanh chuot
va tong luong bilirubin, cling nhu ndng
dd malondialdehyd trong gan va gay
phit gan. Piéu nay phit hop véi két qua
dy dodn ADMET ctia chiing tdi. Diém
s6 docking cua Tetrahydroberberin 12 -
9,4 kCal/mol cho thay hop chat nay c6
kha niang wc ché manh protein EGFR.
Hop chat nay c¢6 kha ning thim qua
mang CaCO, va thim qua rudt tbt, kha
ning thai trir qua than tot. Hién nay,
cdc nghién ctu vé tic dung cua
THBER trén bénh ung thu phdi van
con han ché. Vi vay, can déy manh
nghién ctru tic dung trong diéu tri ung
thu cua hop chat nay. Pong thoi, du
dodn vé doc tinh ciing can dugc nghién
clru sdu hon dé c6 két qua ddnh gid
chinh xéc.
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Coptisine 12 hgp chit c¢é hoat tinh
chinh duoc tim thdy trong than ré
Coptis cho thiy téc dung chong sot rét
déi v6i cdc chung nhay cam voi
chloroquine (3D7) va khéng thudc
(Dd2) trong 6ng nghiém ciing nhu mo
hinh s6t rét trén chudt in vivo [10]. Bén
canh d6, Rao va CS di bao cao réng
coptisine (COP) c6 thé gdy ra qud trinh
chét theo chuong trinh cia céc té bao
A549 trong NSCLC bang céch ting
cdc loai phan tng oxy hoa (ROS), pha
v mang ty thé va diéu chinh sy ting
trudng protein Bel-2 va Bax. Két qua
docking cho thay Coptisine chloride c6
khi ning tuong tic t6t véi protein
EGFR v6i diém sd docking 1a -10,2
kCal/mol. Hop chit nay c6 kha ning
thAm qua mang CaCO, va hép thu tét
qua rudt, c6 kha ning thdm qua hang
rao médu ndo tot. Pong thoi, Coptisine
chloride cho thdy kha ning thai trir tt
qua than va khong c6 ddc tinh trén gan.

Tuy nhién, qua trinh sang loc do su
dung phuong phéap docking phén tir chi
mang tinh chit dy dodn tiém ning va
dic tinh cta cdc hop chat dya trén cdc
phin mém dugc tién hanh trén mdy
tinh. Vi vdy, can tién hanh thém cic
nghién ctru sau hon trén thuc nghiém
dé c6 nhitng két luan chinh xdc va day
du vé tiém ning tro thanh thudc trong
diéu tri tri ung thu phoi cta cic hop
chét nay.
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Nghién ctru cua ching t6i st dung
phuong phédp docking phan t. Day la
k¥ thuat sang loc 4o phd bién hién nay
v6i kha niang c6 thé sang loc duogc
luong 16n co s dit lidu céc hop chat,
duogc thyc hién trén mdy tinh thong qua
cic phan mém sang loc, du dodn va
phan tich cdc dic tinh cua phdi tu.
Két qua cua qud trinh docking cho biét
ning luong lién két va twong tic
giita phéi tir-protein thong qua lién két
véi cdc acid amin tai trung tdm hoat
dong gidp ching ta dy dodn hoat tinh
{rc ché protein ctia phan tir hop chat.
Tu d6, chon loc dugc ciac hop chét
tiém nang dé tiép tuc tién hanh cic
danh gid tiép theo.

Tuy nhién, phuong phdp docking
trong nghién ctru cua ching toi su
dung nhiéu phan mém danh gid khac
nhau. Diéu nay c6 thé lam anh hudng
dén két qua do su khdc nhau giira céc
phan mém. Ngoai ra, viéc xdc dinh
chinh xéc céu tric 3D cua protein dich,
su khéc biét gitra md hinh va thuc té
trong co thé nguoi ciing 14 1y do khién
phuong phip sang loc 4o gip nhiéu
khé khian. Vi vdy, viéc phdi hop cdc k§
thuat in vitro, in vivo rat can thiét trong
qud trinh nghién ctru va phat trién thude.

KET LUAN

Berberin chlorid, Tetrahydroberberine
va Coptisine chloride 12 cdc hop chat
tiém nang Gc ché thu thé EGFR

(6DUK) véi nang luong lan luot 1a -
8,9; -9.4 va -10,2 kCal/mol. Céac hop
chat nay duoc ddnh gid c6 dic tinh
gidng thubc va dic diém duoc dong
hoc kha quan nhu: Kha ning thim tot
qua mang, hap thu tot, thai trr qua
than, khong c6 kha nang giy doc trén
tim va kich ung da. Do do, can tién
hanh nhitng nghién ctu sau hon trén
md hinh in vivo va in vitro nhu: Chiét
Xuét cao toan phan hoic phan doan cao
chiét, phan tich cdc hop chét, thir
nghi¢m trén dong vat, trén co thé
ngudi dé danh gid va phat trién nhiing
hop chét tiém niang nay try thanh thude
diéu trj ung thu phoi.
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