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Abstract: Breast cancer is one of the most common cancers in women worldwide. Human epidermal
growth factor receptor-2 (HER?2) is an important target in therapeutic applications for the treatment
of breast cancer. In this study, we evaluated the cytotoxic effects of Camellia sinensis extract. Leaves
of Camellia sinensis were extracted with 80% ethanol (EtOH) and subsequently fractionated with
n-hexane and ethyl acetate (EtOAC) solvents. To evaluate the cytotoxic effect in vitro, we performed
a Sulforhodamine B (SRB) assay on the MCF-7 human breast cancer cell line. The study also
evaluated the inhibitory effects on the HER2 enzyme through molecular docking of the main
catechin compounds in Camellia sinensis. The results indicated that the total EtOH extract had the
strongest cytotoxic effect on breast cancer cell lines, with an ICsy of 69.15+£2.35 pg/mlL.
Additionally, the EtOAc-fractionated extracts also had strong cytotoxic activity against the MCF-7
human breast cancer cell line, with an ICsp value of 23.454+2.73 pg/mL. The molecular docking
results demonstrated that the catechin compounds in green tea had strong inhibitory potential against
the HER2 enzyme. Our findings indicated that the EtOAc-fractionated extracts of Camellia sinensis
leaves had strong cytotoxic effects on breast cancer cells. Therefore, further studies are needed to evaluate
the potential of green tea and its catechin compounds in the treatment of breast cancer.
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Tém tat: Ung thu vii 1a mot trong nhitng loai ung thu phd bién nhét & phu nir trén toan thé gidi. Thu
thé yéu t6 tang trudng biéu bi nguoi-2 (HER2) 1a mot muc tiéu quan trong trong diéu trj ung thu vi.
Trong nghién ctru nay, chiing toi danh gia tac dung gy doc té bao ung thu ciia cao chiét Tra xanh
(Camellia sinensis). L4 Tra xanh duoc chiét xuat bang ethanol 80% va sau d6 chiét phan doan bang
cac dung mdi n-Hexan, ethyl acetate (EtOAc). Tac dung giy doc té bao ung thu vi ngudi MCF-7 in
vitro duoc thuc hién bang thir nghiém Sulforhodamine B (SRB). Nghién ctru ciing danh gid tac dung
trc ché enzym HER?2 thong qua phuong phap docking phan tir ctia cac hop chét catechin chinh trong
Tra xanh. Két qua cho thiy cao chiét toan phan EtOH c6 tac dung trc ché té bao ung thu manh nhat
trén dong té bao ung thu va véi gia tri ICso 12 69,15+2,35 pg/mL. Hon nita, cao chiét phan doan
EtOAc ciing c6 hoat tinh (rc ché té bao manh trén dong té bao ung thu vi ngudi MCF-7 véi gia tri
ICso 12 23,45+2,73 pug/mL. Két qua docking phan tir cho thdy cac hop chat catechin trong Tra xanh
¢6 kha nang trc ché manh enzym HER2. Két qua cua chung t6i cho thay cao chiét phan doan EtOAc
1a Tra xanh c6 tac dung trc ché manh trén té bao ung thu vii. Do d0, cin c6 nhitng nghién ctru sau
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hon dé danh gia tiém ning cua Tra xanh va cc hop chét catechin trong diéu tri ung thu va.

Tir khoa: Tra xanh, doc tinh té bao, SRB, ung thu v, HER2.

1. Mé dau

Ung thu vii 12 sy tang sinh 4c tinh ctia cac té
bao biéu mé trong cac 6ng din hodc tiéu thily ciia
tuyén vii. Ung thu vi1 12 loai ung thu phd bién
nhit & phu nit. Dbi véi nhitmg ngudi ¢6 nguy co
cao mic ung thu vii, hoa tri liéu dy phong c6 thé
1a mot bién phép can thiép thay thé dé wc ché
hodc tri hoan qua trinh sinh ung thu [1]. Méc du
da c6 nhiing tién bd 16n trong viéc dicu tri ung
thu va, nhung ty 1€ tor vong do ung thu vl van
cao. Theo Globocan 2022, mdi ndm Viét Nam co
24.563 ca mic méi va 10.008 ca tir vong vi ung
thu vii [2]. Thu thé 2 yéu td tang truong biéu bi
& nguoi 2 (Human epidermal growth factor
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receptor-2, HER2) 1a thu thé protein tyrosine
kinase xuyén mang [3]. HER2 déng vai tro quan
trong trong nhleu qué trinh lién quan dén viéc
diéu chinh su tdn tai, tang trudng va biét hoa cla
té bao. Piu nay dugc thuc hién thong qua qua
trinh truyén tin hiéu lién két v6i nhau, trong d6
bao gdm viéc kich hoat cac con dudng tin hiéu
PI3K/AKT va MAPK/ERK1 [4, 5]. Su biéu hién
qua muc cua HER2 lién quan mét thiét dén sy
phat trién cta ung thu v, xuat hién & khoang
30% bénh nhan ung thu vi giai doan dau. Do do,
HER?2 la mot muc ti€u quan trong trong viéc uc
ché sy phat trién va nhén 1én cua céac té bao ung
thu va ¢ giai doan nay.
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Tra xanh (Camellia sinensis (L.) Kuntze)
duoc tiéu dung trén toan thé gidi, dac biét la &
chau A, nhu 1a mot loai nudc udng hang ngay.
Tra da dugc sir dung tu lau va co nhiéu loi ich
suc khoe nhu ngan ngira chirng sa sut tri tug, tang
huyét 4p va bénh tim mach vanh,... Tra xanh
chtira mot lugng 16n cac flavonoid khac nhau,
chi yéu 13 cdc nhom catechin, bao gom
epicatechin (EC), epigallocatechin (EGC),
epicatechin gallate (ECG) va epigallocatechin
gallate (EGCGQG), trong d6 EGCG la catechin
phong phti nhat va chiém 50%-75% tong lwong
catechin [6]. Nhiéu nghién ctru cho thiy Tra
xanh ¢ cac tac dung nhu chdng oxy hoa, khang
khuén, khang viém, khang virus, chéng ting
sinh, chéng dot bién, chéng ung thu. Trong
nghién ciru nay, ching t6i tién hanh danh gia tac
dung gay doc té bao ung thu cta cao chiét Tra
xanh bang phwong phap in vitro va in silico.

2. Nguyén liéu va phwong phap nghién ctru
2.1. Nguyén liéu

La cay Tra xanh, dugc giam dinh tén khoa
hoc 1a Camellia sinensis, thu mua tai Thai
Nguyén vao thang 5 nam 2024. Mau nghién ctru
hién duogc luu gilr tai Truong Pai hoc Y Dugc,
Pai hoc Qudc gia Ha Noi. La Tra xanh (500 g)
ngam lanh v6i dung moi EtOH 80% & nhiét do
phong, 3 lan (mdi lan 24 h), véi ty 18 khdi
lugng/dung méi 1:10 (kg/L). Loc loai ba dugc
lidu, gop cac dich chiét va cat thu hdi dung moi
duéi ap sudt giam thu dwoc 52,59 cao EtOH
80%. Phén tan trong nudc néng, sau do chiét
long - 1ong ti 1& 1:1, mdi lan 1 lit x 3 1an véi cac
dung méi c6 do phan cyc ting dan: n-Hexan,
EtOAc. Gop cac dich chiét va cat thu hoi dung
moi dudi 4p suit giam thu dugc 4,5 g cao
n-Hexan, 17,8 g cao EtOAc va 15,6 g cén nudc.
Cb quay thu hoi cin dich chiét cac phan doan dé
tién hanh thtr hoat tinh.

2.2. Phurong phdp dénh gid kha nang déc tinh té bao

Hoat tinh doc tinh té bao dugc thuc hién dua
trén phuong phap SRRB (Sulforhodamine B)

[7]. Nghién ctru dugc thuc hién trén dong té bao
MCF-7 ung thu vii nguoi. Tién hanh dua 190 pL
té bao vao dia 96 giéng dé thir nghiém. Mau thir
duogc hoa tan trong DMSO 100% dé co nf)ng do
ban dau 1420 mM. Tién hanh pha loang mau trén
dia 96 giéng bang moi truong nuoi cay té bao
(khong c6 FBS) thanh cac diy ndng do tir cao
xudng thap. Chat thir 43 pha loﬁng O cac néng do
(10 pL) dugc dua vao cac gieng cua dia 96 gieng
da chuan bj té bao ¢ trén. Giéng khong c6 chat
thir nhung c6 TBUT (190 uL) + DMSO 1%
(10 pL) s& dugc sir dung lam dbi ching ngay 0.
Sau 1 gio, giéng ddi chimg ngay 0 té bao s& duoc
¢b dinh bang Trichloracetic acid — TCA 20%. U
trong tu 4m 72 gid. Sau 72 gio, t& bao dugc cb
dinh bang TCA trong 1 gio, dwoc nhudém bang
SRB trong 30 phut & 37 °C, rira 3 lan bang acetic
acid roi dé kho & nhiét do phong. Thém dung dich
10 mM unbuffered Tris base dé hoa tan luong
SRB, lic nhe trong 10 phut rdi doc két qua OD &
budc song 540 nm trén may ELISA Plate Reader
(BioTek). Phan trim trc ché sy phat trién cia té
bao khi c6 mat chat thir s& duge xac dinh thong
qua cong thirc sau:
0D (mau) — 0D (ngay0)
O0D(DMS0) — 0D (ngay0)

Phép thir duoc 1p lai 3 lan. Ellipticine duoc
st dung nhu 1a chit dbi chung tham khao.
DMSO 1% luén dugc str dung nhu dbi ching 4m
(ndng do6 cudi cung trong giéng thur la 0 05%)
Gia tri ICso (ndng do e ché 50% su phat trién)
dugc xac dinh nhd vao phin mém may tinh
TableCurve 2Dv4.

% rc ché = 100% —

2.3. Ddnh gid khd nang tkc ché thy thé HER?2 ciia
mot so hop chat catechin chinh trong Tra xanh

Dé nghién ctru sau hon vé tac dung trc ché té
bao ung thu vu, chung to6i thuc nghién cuu
docking phan tir ctia cac catechin chinh trong tra
xanh bao gdm catechin, epicatechin,
epigallocatechin, epicatechin  gallate, va
epigallocatechin gallate voi thy the HER2.

Chudn bi cdu triic protein: cau trac cua thu
thé HER2 (PDB ID: 3PP0) dugc liy tir ngan
hang dir liéu protein RCSB
(https://www.rcsb.org/). Tién hanh loai bé phan
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tr dong két tinh va cac phan tir nudc bang phan
mém Discovery Studio Visualizer 4.0. Sau do,
cac nguyén tu hydro s€ dugc thém vao phan ti
protein, tinh toan dién tich Kollmans va xac dinh
ving hoat dong cua protein bang phin mém
MGL Autodock tools 1.5.6.

Vung hoat dong cia HER2 dugc lya chon
boi mot hop ludi co kich thude 30Ax30Ax30A
(toa d9 truc x = 34; y = 46; z = -12). Sau do,
protein dugc luu dudi dang pdbqt. Viéc lya chon
cac chi sO ctia hop ludi tham khao dya trén mot
sO bai bao da duoc cong bd trudce day [8].

Chudn bi cdu triic phoi tir: cau tric 3D cua
catechin, epicatechin, epigallocatechin,
epicatechin gallate va epigallocatechin gallate
duoc léy tt co s& du liéu PubChem
(https://pubchem.ncbi.nlm.nih.gov/) va luu ¢
dinh dang .sdf sau do chuyén thanh dinh dang
pdb bing phan mém Discovery Studio
Visualizer 2021. Tiép theo, cac phdi tir dugc tdi
vu hoa bing phan mém Avogadro s dung
phuong phap Gradient lién hop (Conjugate
Gradients) r6i chuyén thanh dinh dang .pdbqt
bang phan mém Autodock Tools.

Thue hién docking phdn tr: cac hop chat
duoc dock vao trung tdm hoat dong cua protein
sir dung phan mém Autodock Tools.

Padnh gid két qua docking

Pé danh gia két qua qua trinh docking, phi
tir dong két tinh sau khi dwoc tach ra khoi protein

s& dugc re-dock lai vao vi tri hoat dong ctiia muc
tiéu. Két qua qua trinh docking dugc goi 1a déng
tin cay néu gia tri do 1éch binh phuong trung binh
gbc (RMSD) nho hon 1,5A. Di vé6i cac chit can
docking, kha ning gan két cuia chung dugc danh
gia thong qua tuong tic voi céc acid amin trong
héc phan img va nang luong tuong tac tinh boi ham
tinh diém (scoring function) ctia Autodock vina.

3. Két qua

3.1. Pénh gid kha néing déc tinh té bao ung thw
in vitro

Téc dung doc tinh trén dong t& bao ung thu
MCF-7 ctia cao chiét toan phan va cac phan doan
14 cay Tra xanh dugc thé hién thong qua gia tri
ICs0 (ug/mL) ¢ Bang 1.

Tu Bang 1, c6 thé thiy thudc ddi ching
duong Ellipticine hoat dong 6n dinh trong thi
nghiém, cho thay tac dung gay doc rd rét dbi véi
dong té bao ung thu vii & ngudi véi gia tri ICsp la
0,31£0,02 pg/mL. Cao chiét toan phan EtOH va
phan doan EtOAc thé hién tac dung ddc tinh véi
gid tri ICso lan luot 1a 69,15£2,35 pg/mL;
23,45+2,73 pg/mL; trong khi d6 phan doan n-
Hexan va phan doan H,O khong thé hién tac
dung gay doc ddi voi té bao ung thu vu.

Bang 1. Tac dung ddc tinh cta cao chiét toan phan va cac phan doan 1a cdy Tra xanh
trén dong té bao ung thu va & nguoi

Mau nghién ctru EtOH n-Hexan

EtOAc Ellipticine HO

ICso (ug/mL) 69,15+2,35 > 100

2345273 | 0,31+0,02: >100

3.2. Két qua dénh gid kha ndng tkc ché thu thé
HER?2 cua mot s6 hop chat catechin chinh trong
Tra xanh

Danh gia mé hinh docking

Tru6e khi tién hanh sang loc cac hop chit,
phéi tir dong tinh thé duogc re-dock lai vao vi tri
hoat dong cua protein bang phan mém Chimera
va chung t6i da xac dinh d¢ 1éch binh phuong
trung binh géc (RMSD) cua HER2 13 1,088A <

1,5A chimg t6 qua trinh docking phan tir vao
muc ti€u l1a dang tin cay.

Két qua qud trinh docking cdc hop chat véi
HER2

Sau khi chuan bi phéi tir, chiing t6i tién hanh
docking 5 hop chét catechin chinh trong Tra
xanh la catechin, epicatechin, epigallocatechin,
epicatechin gallate va epigallocatechin gallate dé
danh gia kha nang tc ché trén dich HER2. Két
qua thu dugc & Bang 2.
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Hinh 1. Két qua re-dock phdi tir ddng két tinh
cua HER2.

Hinh 2. Tuong tac giita phdi tir ddng két tinh
véi HER2.

Bang 2. Két qua docking 5 hop chét catechin va chét ching duong véi thy thé HER2

STT PubChem ID Tén hop chit Nang luong lién ket
(kcal/mol)
1 9064 Catechin -8,9
2 72276 Epicatechin -9,0
3 72277 Epigallocatechin -9,0
4 107905 Epicatechin gallate -9,2
5 65064 Epigallocatechin gallate 9,1
+ 9915743 Neratinib 9,8

Neratinib 13 thudc chdng ung thu, di duoc
FDA phé duyét trong diéu tri ung thu va duong
tinh HER2 [9]. Neratinib c6 ning lugng lién két
12 -9,8 (kcal/mol) v6i dich HER2 va thé hién lién
két v6i nhirng protein quan trong nhu LEU726,
VAL734, ALA751, LYS753, MET774,
SER783, LEU785, LEU796, ASP845, THR862,
PHEB864. Do d6 trong nghién ciru nay, Neratinib
duoc Iya chon 1am chét chimg duong dé danh gia
kha nang trc ché dich HER2 ciia 5 hop chét catechin.

Tir Bang 2 ta thay ca 5 hop chat déu thé hién
ning luong lién két tw do thip véi dich HER2,
v6i diém docking tir -8,9 dén -9,2 kcal/mol.
Trong do, chét epicatechin gallate thé hién kha
ning gin két thap nhat, v6i nang lugng lién két
1a - 9,2 keal/mol. Twong tac phdi tir - amino acid
giita 5 hop chat nay véi thy thé HER2 (Hinh 4)
cho thiy chu yéu 13 tuong tac thong qua lién két
n va lién két hydro. Cac amino acid cia HER2

lién két véi 5 hop chat catechin trong Tra xanh
duogc thé hién chi tiét & Bang 3.

Lot

wr, der tnas

Hinh 3. Tuong tac giira neratinib v6i HER2.
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Bang 3. Cac amino acid ciia 5 hop chat lién két voi thy thé HER2 trong viing hoat dong twong (g

STT PubChem ID Tén hop chét Amino acid lién két véi dich HER2
VAL734, ALA751, LYS758, SER783, ARG784,
1 9064 Catechin LEU785, LEU796, THR798, LEU852, THR862,
ASP863, PHES64.
. . VAL734, ALA751, LYS753, LEU796, ARG&49,
2 72276 Epicatechin LEUSS2, THR862, ASPS68.
. . VAL734, LYS753, LEU796, ARG849, ASNRSS50,
3 72277 Epigallocatechin LEUS52, THRS62.,
. . LEU726, VAL734, ALA751, LYS753, LEU796,
4 107905 Epicatechin gallate GLY804, LEUS52, ASP863.
. . LEU726, VAL734, ALA751, LYS753, LEUT796,
5 65064 Epigallocatechin gallate |\ pre) 1 A RG849, ASN850, LEUSS2, ASPS63.
LEU726, VAL734, ALA751, LYS753, MET774,
+ 9915743 Neratinib SER783, LEU785, LEU796, ASP845, THR&62,
PHES64.

So sanh twong tic cta 5 hop chit nay va
ching dwong Neratinib véi dich HER2, c6 thé
thiy lién két giira phdi tir v6i acid amin cua tat
ca cac hop chat déu twong ty nhau. Ca 5 hop chit
déu lién két v6i cac acid amin quan trong nhu
VAL734, LEU726, LEU796, LYS753 gidng véi
chung duong. Trong d6, chét catechin thé hién
kha ning lién két voi nhidu acid amin gidng
Neratinib nhat (7 acid amin), lan luot 1a
VAL734, ALA751, SER783, LEU785,
LEU796, THR862, PHE864. Bén canh d6, chét
nay con lién két voi nhiéu acid amin khac cua
dich nhu ARG784, LEU852, ASP863,...

4. Ban luian

Trong nghién ctru nay, ching t6i tién hanh
phuong phap SRB dé danh gia kha nang gy doc
té bao ung thu ciia cao chiét toan phan va céc
phan doan cua 14 Tra xanh. Két qua thu duoc cho
thiy cao chiét toan phan va phan doan EtOAcC thé
hién kha ning gy doc té bao manh nhat voi gia
tri ICsp lan lwot 1a 69,15+2,35 ug/mL;
23454273 pg/mL. Két qua nghién ciu cia
chung t6i cling phu hop vai cac nghién cuu trude
day. Nghién ciru ctia Liu va cong su cho thay cao
chuin héa giau polyphenol cua tra xanh thé hién

hoat dong trc ché su phat trién ctia té bao ung thu
vl MCF-7 bang co ché ngan chin chu ky té bao
& ca hai pha chuyén tiép G1/M va G2/M va qua
trinh chét rung t& bao theo chwong trinh qua
trung gian ty thé [10]. Tac gia Alicja Kuban-
Jankowska va cong su ciing cho thay hai hop
chat epigallocatechin va epigallocatechin gallate
thé hién tac dung gy doc voi té bao ung thu
manh, véi ICso lan luot 12 35,9 = 10,6 va 13,9 +
3,1 uM [11].

Trén md hinh in silico, két qua nghién ctru
clia chung toi cho thdy cic hop chit catechin
trong Tra xanh bao gdm catechin, epicatechin,
epigallocatechin,  epicatechin  gallate  va
epigallocatechin gallate déu thé hién kha nang trc
ché tot voi thu thé HER2. Bén canh do, tuwong tac
giita phdi tir va cac acid amin cua dich cho thy
chung déu lién két voi nhiéu acid amin gidng
chung duong Neratinib. Trong cac catechin cua
Tra xanh thi EGCG 1a hop chit catechin chinh
va c¢6 ham luong cao nhit. Nghién ctu cua
Lingling Zan va cong su cho thdy EGCG da lam
tang ty 18 t& bao MCF-7 chét theo chwong trinh,
lam ting dang ké biéu hién mRNA va protein cua
p53 va giam protein Bel-2. EGCG cling ngan
chan sy tién trién & pha G2/M, can tr¢ sy biéu
hién miR-25, thuc day biéu hién PARP va
Procaspase, dong thoi ngin chian sy phét trién
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cia khdi u [12]. Con duong tin hiéu
PIBK/AKT/mTOR 1a mot con dudng tin hi¢u
thuong dugc kich hoat trong ung thu & nguoi.
Céc nut quan trong trong con duong nay dugc st
dung nhu cac muc tiéu diéu tri chinh cho céc liéu
phap ung thu. EGCG da dugc xac nhéan la mot
chét rc ché canh tranh ATP cua ca PBK va
mTOR trong céc té bao ung thu vi MDA-MB-
231 [13]. EGCG ciing 12 mot chét trc ché kép cia
PI3K va mTOR [14]. Céc nghién ctru docking
phan tir cho thiy EGCG lién két t6t vai vi tri hoat
dong cua PI3K kinase, cho théy hoat dong canh
tranh ATP [14]. FAS 12 mdt enzyme lién quan
dén ung thu v, két ndi v6i thu thé yéu td ting
truong biéu bi & nguoi (HER). Viée trc ché FAS
¢6 thé kich hoat chét t& bao theo chuong trinh
ctia t& bao ung thu. EGCG lam giam biéu hién
cia FAS bang cach trc ché tin hiéu HER2
va’/hoac HER3 va giam su kich hoat PI3K/AKT
trong dong té bao ung thu va MCF-7 [15].

5. Két luan

Két qua nghién ctru nay cho thdy cao chiét
phan doan EtOAc cua 14 Tra xanh thé hién tac
dung wc ché manh v6i dong té bao ung thu va.
Ngoai ra, cac hop chét catechin trong Tra xanh
thé hién kha ning trc ché dich HER2 manh trén
md hinh in silico. Do d6, can c¢6 nhitng nghién
ctru sau hon in vitro va in vivo dé danh gia cac
hop chét catechin trong Tra xanh phat trién thanh
cac hop chét diéu tri ung thu vii trong tuong lai
theo dich tac dung trc ché HER2.
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