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NGHIEN C*'U TAO PHU’C HO'P CUA ARTEMISININ-2-HYDROXYPROPYL-
B-CYCLODEXTRIN PE HO TRQ PIEU TRI UNG THU

L& Quang Huin!, Ha Thi Thanh Huong?3, Vii Dwong Thanh?,

TOM TAT

Thudc tri sét rét Artemisinin (Art) va cac dan
XUat ctia n6 da dugc kham pha nhu 1a chat chéng
ung thu tiém ning. Cac hop chét Art c6 thé khién
t¢ bio ung thu nhay cam véi qua trinh
ferroptosis, mot dang chét té bao theo chuong
trinh mai do qua trinh peroxy héa lipid phu thuoc
vao sit. Trong nghién ciru nay, chung toi da xay
dung quy trinh tach chiét két hop véi viéc tao
phuc hé véi 2-hydroxypropyl-p-Cyclodextrin
(HPbCD) dé thu ché pham Art-HPbCD tryc tiép
tu cay Thanh hao hoa vang (Artemisia annua L.).
Phtrc hé Art-HPbCD thu duoc ¢o6 kich thudc 162
nm chtra 36,496 pg/mL Art. Phic hé Art-HPbCD
duoc xac dinh IC50 la 3,0 pg/mL khi thir nghiém
trén té bao ung thu vi MCF7 va 2,4 pg/mL khi
thir nghiém trén té bao ung thu gan HTCC116.
Thir nghiém déc tinh trén chuét da xac dinh
LD50 12 4,2 g/kg theo dudng ubng va theo duong
tiém 1a 3,2 g/kg. Phac hé voi lidu 20 mg/mL st
dung lién tuc 28 ngay khong gy ton thuong gan,
than, phdi cua dong vat thi nghiém va Khéi u
nhan tao trén chuot tiéu bién hoan toan sau 25
ngay vai 5 lidu diéu tri (mét liéu 20 mg/mL).
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Pham Thi Quynh Trang?, Pii duy Ban'

SUMMARY

RESEARCH FOR CREATION OF
ARTEMISININ-2-HYDROXYPROPYL-

B-CYCLODEXTRIN COMPLEX TO

SUPPORT CANCER TREATMENT

The antimalarial drug Artemisinin (Art) and
its derivatives have been explored as potential
anticancer agents. Art compounds can sensitize
cancer cells to ferroptosis, a new form of
programmed cell death caused by iron-dependent
lipid peroxidation.

In this study, we developed an extraction
procedure using a 10% solution of 2-
hydroxypropyl-p-Cyclodextrin to obtain the Art-
HPbCD complex directly from Artemisia annua
L. The obtained Art-HPbCD complex having size
162 nm contains 36.496 pg/mL Art. The Art-
HPbCD complex have an IC50 of 3.0 pg/mL
when test on MCF7 breast cancer cells and 2.4
pg/mL when test on HTCC116 liver cancer cells.
Toxicity testing in rats determined an LD50 of
4.2 gl/kg orally and an injection of 3.2 g/kg.
Using the Art-HPbCD complex at a dose of 20
mg/mL continuously for 28 days there was no
damage to the liver, kidneys, lungs of experiment
animals and the artificial tumor was completely
destroyed after 25 days with 5 doses (one dose is
20 mg/mL).

I. DAT VAN DE

Theo uwéc tinh cua t6 chic Y té thé gioi
(WHO) dén nam 2032 c6 khoang 22 triéu
truong hgp ung thu maoi va 13 triéu nguoi
chét méi nam. Trong s6 172 qudc gia va
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viing 1anh thd dugc khao sat (WHO cong bd
thang 5/2014), Viét Nam dtng ¢ vi tri 78, cu
thé, ty 1& chét vi ung thu & Viét Nam 1a 110
ca/100.000 nguoi. Mdi nam Viét Nam co
khoang 200.000 ca ung thu mdi, trong d6 co
75.000 ca tir vong.

Ferroptosis 1a mot dang chét té bao phu
thuoc vao sit maéi duoc phat hién, khac voi
cac dang chét khac. Ferroptosis dong mot vai
trd quan trong trong viéc tc ché khéi u, mot
co hoi méi cho liéu phap diéu tri ung thu [Li
et al., 2020].

Art dugc Tu Youyou phat hién tac dung
diéu tri sbt rét [Kannan et al., 2005]. Sau do,
Art dd dugc chitng minh co tac dung chéng
viém, trj tiéu duong, gay hoai tir va apoptosis
& nhiéu té bao ung thu [Zhou et al., 2012].
Art hoat dong theo co ché: Lam ngung chu
ky té bao, rc ché hinh thanh mach, wc ché su
di can va gay ferroptosis [Wang et al., 2015,
Hu et al., 2022]. Art khong tan trong nudc
nén kha dung sinh hoc thap, nhiéu nghién
ctru ting hiéu qua diéu tri cia Art nhu tao
liposome, hé din nano. Pé ting hiéu qua
diéu tri cua Art, Zhu va cs, (2022) di tao
phuc hé Art-HPbCD va boc chang béi tinh
bot x6p. Tuy nhién, quy trinh kha phirc tap.
Trong nghién ctru cua chang toi phuc hé Art-
HPbCD duogc tao truc tiép tir nguyén liéu
trong qua trinh tach chiét. Phac hé thu dugc
la nguyén liéu chinh dé tao ché pham an toan
va ¢6 kha ning tiéu bién khéi u trén dong vat
thi nghiém.

II. DOI TUQNG VA PHU'O'NG PHAP NGHIEN CU'U
2.1. Nguyén lig¢u
Artemisinin (Art) va 2-Hydroxypropyl-p-
cyclodextrin (HPbCD) dugc mua cia Hang
Sigma-Aldrich; Chudt nhat trang chung
Swiss 5 tuan tudi nang 20-24g, truong thanh
va khée manh duoc cung cap tir Vién Vé

sinh dich té Trung wong. Chudt duoc nudi &
diéu kién binh thuong (12 gio sang, 12 gid
t6i, nhiét d6 nudi duy tri & 25-30 oC) trong 7
ngay dé thich nghi véi méi truong thi
nghiém; Hoéa chit gay khdi u:
methylcholanthrene; dau Oliu; va cac dung
mdi hoa chit can thiét khac c6 do tinh sach
can thiét dap tng yéu cau cua phong thi
nghiém.

2.2. Phuong phap

2.2.1. Tdch chiét Art siz dung HPbCD

Can 2g bot cay thanh hao hoa vang kho dé
hoa trong dung dich 10% HPbCD. Hd hop
dugc khudy déu 20 phit & 40 oC, sau d6 siéu
am trong 30 phut véi cuong d6 20 kHz, 300
W, nhiét @6 40-50 oC. Loc qua vai va mang
loc 0,45 um dé thu dich. Loai dung méi bang
may cb quay chan khéng & 60 oC (hoac dong
khd & -50 oC) dé thu mau nguyén liéu. Phan
tich kich thudc va ham lugng Art trong mau.
Mau dbi chiing st dung H20 thay cho dung
dich 10% HPbCD.

2.2.2. Xac dinh ham lwong Artemisinin
va kich thwéc san pham

Ham luong Art trong mau duoc Xac dinh
bang phuong phap HPLC (theo quy trinh cua
Mwangi et al., 2020). Xac dinh kich thudc
phic hé theo phuong phap cua Peerzade et
al., (2020).

2.2.3. Xdc dinh dgc tinh cdp cua ché
pham Art/HPbCD

Khao sat doc tinh cdp cua Art/HPbCD
theo phuong phap Litchfield-Wilcoxon 40
chuot nhin d6i 12h qua d&ém dugc chia ngau
nhién thanh 4 16 (N=10), mdi 16 chuot dugc
cho ubng 3 lan trong vong 24 gio, mdi lan
cach nhau 3 gio cua dung dich Art/HPbCD
khac nhau voi budc nhay lidu 1a 25%. Theo
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ddi sé chudt chét, séng trong vong 72 gio sau
thir nghiém va quan sat cac dau hiéu sau
trong vong 7 ngay vé: Hanh vi, can niang co
thé, hé tiéu hoa, hé bai tiét, hé hoé hap va
chuét s& duoc md dé quan sat dai thé nhiing
dong vat bi chét trong thoi gian theo ddi. Xac
dinh liéu LD50, liéu an toan va liéu dung nap
t6i da dung dich Art/HPbCD trén chudt nhit.

2.2.4. Xdc dinh déc tinh bdn truwong dién
cua Art/HPbCD

T liéu an toan cua dung dich Art/HPbCD
khi ding nhiéu lan khong gay thay doi déng
ké toi chuc ning, co quan hodc hoat dong
sinh ly chuot thi nghiém. Chudt duoc thu
nghiém ¢ 3 muc liéu thap, liéu trung binh va
litu cao cua dung dich Art/HPbCD véi 8
tuan, theo ddi cac hanh vi, can nang, cac chi
s6 huyét hoc va sinh hda, phan tich mé bénh
hoc. Céc tiéu ban mé gan than duogc xét
nghiém bing phuong phap héa mo mién
dich. Str dung phan mém théng ké SPSS 20.0
dé xu ly s liéu. So sanh sy khac biét théng
ké giita cac nhom bang t-test va Anova-test
véi do tin cay 95%. Cac két qua dugc biéu
dién dang gi4 tri trung binh + SD.

2.2.5. Gay khéi u thuc nghigm trén chugt

Céac chuot bach dong Swiss (4-6 chudt)
dugc tiém dudi da voi 1 mL dung dich hoa
chat (methylcholanthrene pha trong dau oliu
Vv6i nong do 0,1 mg/mL) dé tao khoéi u. Mo
khéi u duoc sinh thiét dé kiém tra cac té bao
ung thu.

Xéc dinh té bao ung thu trong khdi u tao
ra trong dong vat thi nghiém

Xac dinh cac té bao ung thu trong mo
khdi u dugc lay ra tir khdi u trén chuot thi
nghiém bang phuong phdp nhudm Véi
hemotoxylink.
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2.2.6. Xdc dinh tac dung tiéu u cua phac
hé Art/HPbCD

St dung Art/HPbCD theo dwdng uéng
hozc tiém tiém bép voi 1 mL dung dich phuc
hé Art/HPbCD (ndéng d6 20 mg/mL) cho 3-5
chuot Swiss c6 trong lugng 18-20 gram co
khdi u xuét hién rd. Theo dbi tinh trang tiéu
bién khéi theo thoi gian tir khi tiém cho dén
khi khdi u tiéu bién hoan toan.

Ill. KET QUA NGHIEN CU'U

3.1. Tao phuc hé Art-HPbCD

Bot Thanh hao hoa vang (500g) duoc hoa
trong 10% dung dich HPbCD. Khuiy déu,
sau do siéu &m trong 15 phut véi cuong do
20 kHz, 300 w. Kich thudc phiac hé tao ra
duoc xac dinh trén thiét bi Malvern la 162
nm (Hinh 1) va ham luong Art dugc xac dinh
bang sic ky long hiéu ning cao (HPLC-
Shimadzu véi hé dung moi ¢ pha dong la
methanol-nuéc (MeCN:H20 ti 1¢ 45:55),
budc séng 205 nm; téc do dong chay: 1,2
mL/phut) 1a 36,496 pug/mL. Mau chiét va tao
phuc hé sau d6 dugc dong kho dé tién hanh
cac thir nghiém tiép theo.

Intercept: 0.833 Peak3:  0.000 0.0 0.000
Result quality : Refer to quality report

Size Distribution by Number

Number (%)

Size (d.nm)

Hinh 1. Kich thwéc phic hé Art-HPbCD
dwoc Xdc dinh trén thiét bi MALVERN.
Panh gia doc tinh trén cac dong té bao

ung thu ung thu va MCF7 va ung thu gan
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HCT116 theo phuong phap MTT. Két qua
dbi voi dong té bao ung thu gan HTC116 thi
v6i nong d6 0,1pg/mL, phan trim té bao
séng thip hon so v6i d6i chung 1a 12,5%, Véi
nong d6 25 pg/mL, phan trim té bao sdng
thip hon so véi ddi chung 1a 90,1%, 1C50 =
2,4ug/mL. Vi dong té bao ung thu va: nong
d6 0,1 pg/mL thude c6 tac dong 1én suc sdng
dong té bao MCF7, phan trim té bao song
thap hon ddi ching 10,9%. Tai nong do 25

8* p
B ok phite phisng eng he
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pg/mL, phan tram té bao séng thip hon so
véi ddi chimg 12 89,1%, 1C50 = 3,0 pg/mL.

3.2. Két qua gay khdi u trén chudt

Céc chudt bach dong Swiss dugc tiém
duéi da voi ImL dung dich héa chat
(methylcholanthrene pha trong dau oliu voi
nong d6 0,1 mg/mL) dé tao khoi u. M6 khdi
u duoc sinh thiét dé kiém tra cac té bao ung
thu. Két qua tao khéi u dugc biéu 16 trén
hinh 2.

- “ng yve
wow 4 thesg 15095 & IS MASng e

Hinh 2. Kich thwéc khéi u ciia chugt tae dwoc khi tiém methylcholanthrene pha trong dau
oliu véi néng dp 0,1 mg/mL.

3.3. Két qua xac dinh déc tinh caa ché
pham ArtHPbCD

Két qua cho thiy tat ca céc 16 chudt thir
nghiém véi cac liu Art/HPbCD déu khoe
manh, di Chuyén va an uéng binh thuong, da,
l6ng, mét ciing nhu cac chirc ning tiéu hoa,
hd hap, van dong, than kinh déu binh thudng
va khdng c6 chudt nao chét trong vong 72
gio hay c6 tién lugng chét sau 7 ngay. Dong
thoi, can nang chuot cuaa céac 16 thi nghiém
sau 7 ngay déu ting binh thudng va khéng co
su khac biét co ¥ nghia vé can nang giita cac
lieu th nghiém (p>0,05). Két qua thu
nghiém cho thiy Art co6 doc tinh cap thap.
Két qua thir nghiém cho thay theo duong
uéng LD50 1a Ién hon 4,2 g/kg va theo
duong tiém 13 16n hon 3,2 g/kg. O liéu cao,
ther nghiém trén dong vat, Art/HPbCD va
dan chit c6 doc tinh trén than kinh. Tuy

nhién, doc tinh nay hiém khi xay ra trén
nguoi khi dung mirc lidu 10-25 mg/kg/ngay.

3.4. Két qua xac dinh doc tinh ban truong
dién cua phtrc hé Art/HPbCD

The nghiém duoc tién hanh trén chuot
nhat trang trong luong 18 — 20 g/con. Chuot
duoc chia ngau nhién thanh 10 16, méi 16 10
con. Chudt dugc cho udng dung dich
Art/HPbCD vai lidu suy dién tir liéu dy kién
sir dung trén nguoi 1a 20 mg/kg/ngay, maot 16
duoc str dung lam ddi ching chi tiém nuéc
cuing thé tich tuong duong trong lugng nhu
16 diéu tri lién tuc trong 28 ngay.

Két qua: Thé trang va tinh trang chung
cua chuot dugce theo doi trudc va sau khi tha
nghiém déu tét, khéng c6 biéu hién bat
thuong ndo. Sau thoi gian 28 ngay st dung
Art/HPbCD té bao gan va than déu binh
thuong (hinh 3).
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Nhém | Hinh anh md gan Hinh anh mé than Hinh anh mé phéi

Nhom
chun

Nhom | |
the

Hinh 3. Hinh @nh gidi phdu md bénh hec gan, than va phoi
(Hinh @nh nhugm HE, Pg phéng dai 400 lan)
3.5. Két qua xac dinh té bao ung thw & dong vat thi nghiém
Xac dinh céc té bao ung thu trong mé khéi u duoc lay ra tir khéi u trén chudt thi nghiém
bang phuong phap nhuém vai hemotoxylink. Két qua (dugc thé hién trén hinh 4) cho thay
xuit hién cac té bao nhan quéi, nhan chia (té bao ung thw) trong cac mo.

Hinh 4. Anh chup gidi phdu mo cia khéi u dd tao dwoc trén chugt: Nhiéu té bao ung thw
dang Fibrosarcoma véi cdc kich thwéc to, nhé khac nhau, nhan kiém tinh, nam trong té
chaic lién két. (Hinh @nh nhugm HE, Pé phéng dai 400 lan).

~ b\

3.6. Két qua xac dinh tac dung tiéu u
caa phirc hé Art/HPbCD

Xac dinh kha nang ti€u u cua phuc hé
Art/HPbCD ciing dugc xac dinh qua hinh
anh giai phau bénh ly t& bao nhan quai-nhan

chia (té ?2‘10 ung thu) khong con nira, cac té Hinh 5. Anh chup gidi phdu md sau khi
bao tr¢ ve binh thuong (hinh 5) diéu trj bang phac hé Art/HPbCD. Két qud
cho thdy khong con té bao nhan quai, nhan

chia (¢ bao ung thu) (Hinh anh nhugm

HE, Dj phong dai 400 lan).
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3.7. Két qud gay tiéu bién khéi u
V& mit hinh thai khéi u sau khi sir dung phtic
hé Art/HPbCD cho thiy khdi u trén thuc

nghiém trén chudt da duoc tiéu bién sau thoi
gian 25 ngay (hinh 6).

(©)

Hinh 6. Anh chup sir tiéu bién khéi u sau khi si dung phic hé Art/HPbCD sau 15 ngay
(@), sau 20 ngay (b) va sau 25 ngay (c).
Déi vai cac chudt da gy khdi u ma khong st dung phicc hé Art/HPbCD thi khdi u van

phét trién va chuot chét sau 40 ngay.

VI. BAN LUAN

Artemisinin (Art) duoc dung trong diéu tri
sét rét do tac dung diét ky sinh trung sét rét
thé vo tinh trong hong cau. Gan day, cac
cong dung khac ciing da dugc xac dinh, dac
biét 1a kha ning tiéu diét té bao ung thu
nhanh va hiéu qua. Cac co ché chéng ung thu
cia Art bao gom uc ché chu ky té bao, tc
ché hinh thanh mach khéi u, ton thuong
DNA va tao ferroptosis. Ferroptosis la mot
loai chét té bao theo chuong trinh khéng phd
bién, bao gom diéu hoa chuyén hoéa sit, tao
ra cac loai oxy phan tng (ROS) va kich hoat
cing thang lugi noi chat (ERS). Thi nghiém
cua Waseem et al., (2018) da ching minh
rang viéc bd sung axit aminlevulinic (ALA)
lam ting cac dic tinh chéng ung thu dai truc
trang cua Art.

Zhou et al., (2022) da dua ra gia thuyét vé
co ché tac dong cua artemisinin: (1) Art tao
ra ROS (Reactive Oxygen Species), dan dén
tang biéu hién cua cac thu thé chét, va phan
cit caspase-3 va caspase-8, dong thoi giam
biéu hién c-FLIP, ddn dén kich thich con
duong apoptosis bén ngoai. Trong khi do,

ban thdn ROS ciing kich hoat con duong
apoptosis Nnoi tai bang cach diéu chinh sy
biéu hién cua tBID, BAX/BAK, gay ra su
giai phong Cytochrome C dé kich hoat
caspase-9. (Il) Su tich tu ROS tur cac loai
thudc loai Art din dén qua trinh peroxy hoa
lipid dé tao ra qua trinh ferroptosis. Bén canh
d6, su pha v hé théng duy tri can bang noi
mdi oxy hoa boi cac loai thubc loai Art dan
dén sy diéu hoa biéu hien GPX4. (I11) Stress
oxy hoa tir cac loai thudc loai ART bat dau
hinh thanh phagophore théng qua viéc kich
hoat con duong AMPK va tap hop phic hop
VPS34, dan dén hién twong autophagy.
Thudc Art cling gay ra hoai ta (IV), hoic gay
ra pyroptosis (V). Cac nghién ctu da chang
minh rang 80% liéu dung duong ubng duoc
thai qua phan va nudc tiéu trong 24 gio, 68%
liéu tiém tinh mach dugc tim thay trong nuéc
tiéu trong 24 gio dau va 95% duoc tim thay
trong 72 gid. Thoi gian ban thai cia Art rat
ngan, voi dudng udng 1a gan 4 gio va tiém
bap tir 3,85 — 5,38 gio.

Mot trong céc san pham duoc st dung dé
hd tro diéu tri ung thu 1a ARFeMAX cua
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Hungary la san pham chira Art két hop véi
vién sat. Két qua 1a chi sau 8 tiéng ¥% té bao
ung thu bj tiéu diét va sau 16 tiéng thi no tiéu
diét hoan toan 100% té bao ung thu con lai.
Trong khi d6 cac té bao lanh vi khéng co
nhiéu sit nén khéng bi anh huong
[https://navita.hu/en/product/arfemax/].

Két qua nghién cau cua chang toi cho
thay phuc hé Art/HPbCD c6 mirc do doc tinh
thap nén sau thoi gian st dung liéu 20
mg/kg/ngay & chudt vai thoi gian 28 ngay
khong gay ton thuong cic co quan ndi tang
cua chudt, giai phau gan, than va phdi cua
chuot déu cho thay cac mé nay khdng cé su
khac biét vai cac mo tuong (thg & chudt cua
16 ddi ching. Piéu quan trong nhat 1a khéi u
cta chudt duoc tiéu bién hoan toan sau 25
ngay sau khi sir dung 5 liéu diéu tri cach
nhau 5 ngay (mdi lidu 20 mg/kg/ngay) theo
duong udng hoac tiém. Su khac nhau khi st
dung theo duong udng va duong tiém la
khong rd rang.

Hiégu qua tac dong cua phac hé
Art/HPbCD d6i véi viéc tiéu bién khéi u,
theo chung t6i, ngoai tac dong cua Art con co
su cong huong tac dong caa HPbCD.

V. KET LUAN

1) ba xay dung duoc quy trinh tao phuc
h¢ Artemisinin -2 — Hydroxypropyl — B -
Cyclodextrin theo quy trinh tach tryc tiép tur
cay thanh hao hoa vang (Artemisia annua L.)
véi ham luong Art la 36,496 pg/mL, kich
thudc phac hé la 162 nm.

2) Thu nghiém dgc tinh theo phuong phap
MTT trén cac dong té bao ung thu via MCF7
va ung thu gan HTCCI116 da xac dinh duoc
IC50 twong ung la 3,0ug/mL va 2,4 pg/mL.
Liéu doc theo duong udng xac dinh theo
LD50 la I6n hon 4,2 g/kg va theo duong tiém
14 16n hon 3,2 g/kg.
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3) St dung phuc hé Art-HPbCD sau 28
ngdy véi lidu 20 mg/mL khéng gay ton
thuong cac co quan ndi tang nhu gan, than,
phoi cia dong vat thi nghiem.

4) Khéi u nhan tao trén chudt duoc tiéu
bién hoan toan sau 25 ngay véi 5 liéu su
dung (mét liéu 1a 20 mg/mL).
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