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Abstract: This study focuses on the development of an artemisinin—aspirin co-loaded liposome
system aimed at enhancing anticancer efficacy while minimizing systemic toxicity. The liposomes
were prepared using the thin-film hydration method combined with ultrasonication, resulting in an
average particle size of 120-150 nm, with a narrow size distribution and high stability during
storage. Acute and subacute toxicity tests in albino mice demonstrated that the formulation is safe,
showing no adverse effects on behavior, liver or kidney functions, or fundamental physiological
indices. In experimental cancer models, tumor volume decreased by 10-20% compared to the
control group after 15-20 days of treatment. Following 25 days, the reduction reached 70-90%, with
some subjects showing near-complete tumor regression. The mechanism of action is hypothesized
to involve iron-dependent cell death (ferroptosis), inhibition of angiogenesis, and modulation of
inflammatory responses, collectively suppressing tumor growth and metastasis. These preclinical
results suggest that artemisinin—aspirin co-loaded liposomes hold significant potential as a novel
drug delivery system to enhance the effectiveness of cancer therapies.
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banh gid doc tinh va tac dung chong ung thu in vivo
cua liposome dong tai artemisinin—aspirin
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Tém tit: Nghién ctru phat trién hé liposome ddng tai artemisinin — aspirin nhdm tang hiéu qua chdng
ung thu va giam doc tinh toan than. Liposome dugc tao bang phuong phap hydrat hoa mang mong
két hop siéu am, cho kich thudc hat trung binh khoang 120—150 nm, phan bd hep va 6n dinh trong
thoi gian bao quan. Cac thir nghiém doc tinh cip va ban truong dién trén chudt trang cho thay san
pham an toan, khong giy anh huéng dén hanh vi, chiic ning gan — than va céc chi s sinh 1y co ban.
Trong md hinh ung thu thuc nghiém, sau 15-20 ngay diéu tri, thé tich khdi u giam 10-20% so véi
nhém dbi chimg, va sau 25 ngay giam 70-90%, tham chi mot s chudt thir nghiém gan nhu tiéu bién
hoan toan khéi u. Co ché tac dung duoc gia dinh lién quan dén chét té bao phu thudc sit (ferroptosis),
{rc ché tan sinh mach (angiogenesis) va phan ung viém, gop phan ngan chén sy phat trién va lan
rong cua khdi u. Céc két qua tién 1am sang cho thay liposome ddng tai artemisinin—aspirin thé hién
tiém ning dang ké nhu mot hé dan thube mai, ¢ thé hd tro nang cao hiéu qua ciia cac liéu phap didu

tri ung thu.

Tir khod: Artemisinin, aspirin, liposome, trc ché hinh thanh mach mau, diéu tri ung thu

1. Mé dau

Ung thu tiép tyc 1a mot trong nhiing nguyén
nhéan gy tir vong hang dau trén toan ciu, véi
ganh ning y té va chi phi diéu tri ngdy cang gia
tang. Theo udc tinh cia WHO, nam 2024 co6
khoéng 20 triéu ca mac méi va gan 10 triéu ca tir
vong do ung thu trén toan thé gidi [1]. Mot trong
nhitng thach thirc 16n nhat cia diéu tri ung thu
hién nay la ddc tinh toan than cua thube hoa tri
va tinh chon loc kém, din dén hiéu qua diéu tri
han ché va giy nhidu tic dung khong mong
mudn nghiém trong trén mo lanh. Do d6, cac hé
dan thudc thong minh nhu liposome dang duoc
quan tdm nghién cttu nhd kha nidng cai thién
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dugc dong hoc, tang tich liy thude chon loc tai
mo khdi u thong qua hiéu ing thdm va giir ting
cuong (enhanced permeability and retention —
EPR), dong thoi giam thiéu doc tinh trén cac co
quan khoe manh [2, 3].

Artemisinin, m{t lacton sesquiterpen cé
ngudn gdc tir ciy Thanh hao (Artemisia annua),
ngoai tac dung chong sdt rét di duoc cong nhan,
gan ddy da duoc chimg minh c6 tiém ning gay
chét té bao ung thu thong qua nhiéu co ché, dic
biét 1a ferroptosis —mot dang chét té bao lap trinh
phu thudc sat, kém theo ting sinh gdc oxy tu do
(ROS) va pha v& can bang sit ndi bao [4, 5]. Cac
nghién ctru tién 14m sang cho thay artemisinin c6
hiéu qua trén nhiéu dong té bao ung thu bao gdm
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ung thu phéi, vi, gan va dai tryc trang. Tuy
nhién, artemisinin ¢6 do tan kém trong nuoc
(<20 pg/mL), tinh 6 6n dinh thap va thoi gian ban
thai ngan trong huyét tuong (khoang 2-3 gio),
dan dén sinh kha dung thip va han ché hiéu qua
diéu tri khi st dung dang hoat chét tu do.

Aspirin (acetylsalicylic acid), ngoai vai tro
truyén thng 1a thudc khang viém — giam dau,
ngay cang duoc khing dinh c6 tac dung hoa du
phong va hd tro didu tri ung thu thong qua e ché
cyclooxygenase-2 (COX-2), diéu hoa mién dich,
giam viém man tinh tai vi méi truong khdi u va
trc ché tan sinh mach [6, 7]. Nhiéu nghién ctru
dich t& hoc quy mé 16n di chi ra ring st dung
aspirin lau dai lam gidam nguy co méic va tir vong
do ung thu dai truc trang, va FDA da cong nhén
aspirin trong chién luoc dy phong ung thu dai —
truc trang & nhom nguy co cao.

Viéc phdi hop artemisinin va aspirin duoc ky
vong tao ra tac dung hiép déng chéng ung thu
thong qua ba co ché chinh: i) Kich hoat
ferroptosis va ting stress oxy hoéa boi
artemisinin; ii) Uc ché COX-2, giam viém va
diéu hoa dap ng mién dich tai vi méi truong
khéi u béi aspirin; va iii) Uc ché tan sinh mach
ddng thoi tir ca hai hoat chit, 1am giam ngudn
cung cap dinh dudng cho khéi u. Tuy nhién, viéc
d6ng tai hai hoat chat nay vao ciing mot hé dan
thube gap thach thuc 16n do su khéc biét rd rét
vé tinh chat 1y hoa (artemisinin ky nudc manh,
aspirin co tinh acid yéu va do tan han ché). Do
d6, liposome — vdi ciu tric ludng tinh dic trung
— tr& thanh Gng vién t6i uu nhd kha ning nap
hoat chét cac phan t ¢6 d6 phan cuc khéac nhau,
tang cudong 6n dinh hoa hoc va nang cao phan b
chon Igc tai md ung thu.

Céc nghién ctu trudc ddy da chung minh
rang hé liposome mang artemisinin hodc aspirin
don doc déu cai thién duge hiéu qua chéng ung
thu so voi dang thube tu do [8, 9]. Tuy nhién,
theo hiéu biét ctia chung toi thong qua tra ctru hé
thong trén PubMed, Web of Science va Scopus
(dén thang 12/2024), chua c6 cong trinh nao bao
céo day du vé viéc phat trién, toi wu héa va danh
gia tién 1am sang hé liposome dong tai
artemisinin—aspirin, ddc bi¢t 1a nghién ctru tich

hop tur déc tinh bao ché, d6 an toan sinh hoc dén
hiéu qua diéu tri trén mo hinh ung thu in vivo.

Trong bdi canh do, hé liposome dong tai
artemisinin—aspirin da duoc bao ché thanh cong
trong cac nghién cuu trudc bang phuong phap
hydrat hoa mang mong két hop siéu 4m, cho thay
kich thuéc hat phu hop, kha nang bao goéi hi¢u
qua va doé 6n dinh chép nhan duogc trong diéu
kién bao quan va moi truong sinh ly. Tuy nhién,
dir liéu v€ do an toan va hiéu qua chéng ung thu
in vivo cta hé dan thude nay van con han ché.

Do d6, nghién ciru nay duoc thyc hién voi
cac muc tiéu cu thé nhu sau: 1) Banh gia doc tinh
cip va ban truong dién cua hé liposome dong
tai artemisinin—aspirin trén mo hinh dong vét
thuc nghiém,;

ii) Khao sat hiéu qua chéng ung thu in vivo
cua hé liposome nay trén mo hinh chudt mang
khéi u, bao gdm ung thu dai trang (HCT1 16) va
ung thu gan (HepG2), thong qua céc chi so nhu
kich thudc khéi u, ty 18 séng va cac théng sd sinh
hoa — mo6 bénh hoc.

Két qua thu duoc ky vong cung cip co sO
khoa hoc cho viéc ung dung hé dan thude
liposome artemisinin—aspirin trong hd trg diéu
trj ung thu, gop phan nang cao hiéu qua diéu tri
va giam thiéu doc tinh toan than.

2. Pdi twong va phuong phap nghién ctru
2.1. Poi twong nghién cieu, dung méi, hoa chit

Artemisinin (>98%, Sigma-Aldrich, bruc);
aspirin (acid acetylsalicylic, >99%, Merck,
buc). Phosphatidyl choline (PC, L-a-lecithin tur
dau nanh, >95%), cholesterol (>99%, Sigma-
Aldrich), dung méi ethanol tuyét d6i (Merck),
dung dich dém phosphate (PBS, pH 7.4). Dong
té bao ung thu dai trang (HCT116), dong té bao
ung thu gan (HepG2), méi truong DMEM, huyét
thanh FBS 10%, penicillin—streptomycin (100
U/mL), trypsin-EDTA (Gibco). Methanol,
chloroform, dimethyl sulfoxide (DMSO,
>99.9%), thudc nhuém MTT, DCFH-DA (phat
hién ROS), va cac thudc thir khac dat cép phén
tich. Chudt nhét tréng (BALB/c, 6-8 tudn tudi,
20-25 g), dugc cung cap boi Trung tim nghién
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ciru dong vat thi nghiém, nudi trong diéu kién
chuan (25 + 2 °C, 12 h sang/toi, thirc an va nudc
uong ty do).

2.2. Phwong phap nghién ciru

2.2.1. Bdo ché liposome

Hé liposome dugc bao ché biang phuong
phéap hydrat héa mang moéng (thin film
hydration), cu thé nhu sau:

- Can chinh xac phosphatidylcholine va
cholesterol theo ty 1€ mol 7:3, hoa tan hoan toan
trong hon hop dung méi ethanol—chloroform (ty
16 thé tich 2:1).

- Thém artemisinin va aspirin vao dung dich
lipid v6i ty 18 khéi luong tdng lipid : tdng hoat
chat =15 : 1 (khdi lwong/khdi lwong). Trong do,
ty 16 khéi lwong giita hai hoat chit artemisinin :
aspirin = 1 : 1 (c6 thé didu chinh theo muc tiéu
nghién ciru néu can néu rd).

- Loai bé dung méi bang phuong phap bay
hoi duéi 4p suét giam (sir dung thiét bi c6 quay
chan khong) & nhiét do 40 °C, 4p suit khoang
100—150 mbar, cho dén khi hinh thanh 16p mang
lipid moéng, ddng nhat trén thanh binh cau.

- Hydrat hoa mang lipid bang dung dich dém
phosphate (PBS, pH 7.4) 645 °C, két hop lac nhe
dé tao hé phan tan ban dau.

- H¢ sau hydrat hoa duoc siéu 4m bang dau
do (probe sonicator) trong 5 phut (cong suat 100
W, chu ky 5 gidy hoat dong/5 gidy nghi) nhim
giam kich thudc tiéu phan va tao hé huyén phu
liposome kich thudc nano (dang phén tan keo
trong nudc).

- Huyén phu liposome sau siéu 4m dugc loc
qua mang loc kich thudc 16 0,22 pm nham loai
bo céc tiéu phan c6 kich thudc lon va tap co hoc,
sau d6 dugc bao quan & 4 °C cho cac thi nghiém
tiép theo.

2.2.2. Xdc dinh kich thuéc va dién thé zeta

Kich thuéc trung binh, hé sé da phan tan
(PDI) va dién thé zeta cta hé liposome dugc xac
dinh bing phuong phép tan xa anh sang dong
(Dynamic Light Scattering, DLS) va tdn xa anh
sang dién di (Electrophoretic Light Scattering),
st dung thiét bj Zetasizer (Malvern Instruments,
UK). Mau liposome dugc pha lodng véi dung

dich PBS pH 7.4 d&én ndng d6 thich hop dé dam
bao cudng do tan xa trong vung do t6i wu. Céac
phép do duogc tién hanh ¢ 25 °C, mdi mau dugce
do ba lan doc lap, moi lan gém tbi thiéu 10 1an
ghi nhén lién tiép. Kich thudc trung binh (Z-
average), PDI va dién thé zeta dugc trich xudt
tryc tiép tir phdn mém phan tich cua thiét bi.

2.2.3. Quan sat hinh thdi liposome

Hinh thai liposome dugc quan sat bang kinh
hién vi quang hoc c6 két ndi camera NiKon
(Nhat Ban). Mau liposome dugc pha loang véi
dung dich PBS pH 7.4 dén ndng d9 thich hop dé
dam bao cac tiéu phan phan tan déu, d& quan sat
hinh thai. Dung micropipette 1ay khoang 10 —
20pL mau phan tich nho vao chinh giita lam
kinh. Dt mot canh cua lamen tiép xtc voi mép
giot mau phan tich & goc khoang 45°. Ha tir tir
lamen xuéng dé tranh tao bot khi, quan sat dudi
vat kinh 100% (oil immersion) va thi kinh 10x.
Hinh anh dugc ghi nhin bang camera tich hop va
xtr Iy bang phan mém di kém NIS-Elements.

2.2.4. Danh gia doc tinh hé liposome chira
artemisinin va aspirin

Dé danh gia hiéu qua gy doc té bao ciia mau
nghién ctru, cic mau liposome chira artemisinin
va aspirin duoc thir nghiém trén hai dong té bao
ung thu 1a HCT116 (dai trang) va HepG2 (gan)
bang phép thar MTT. Nguyén 1y ciia thir nghiém
MTT dya trén kha nang cua cac enzyme
reductasetrong ty thé (mitochondria) cua té bao
song dé khir mudi tetrazolium  3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT) thanh tinh thé formazan c6 mau
tim. Tinh thé formazan nay tic liiy bén trong té
bao. Cac tinh thé formazan duoc hoa tan trong
DMSO. Do hip thu quang (absorbance) cua
dung dich dugc do biang may quang phd
(spectrophotometer) tai budc song 570 nm. Do
hap thu quang ty 1¢ thuan voi s6 luong té bao
song trong mau.

2.2.5. Xéc dinh djc tinh cdp va ban truong dién
Thir nghiém doc tinh cdp duoc tién hanh
nham danh gid d§ an toan ban dau cua mau
nghién cuou trén chudt nhdat trang (Mus
musculus). Chut dugc tiém dudi da mau nghién
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clru v6i cac liéu tang dan (tr 10 mg/kg dén 100
mg/kg thé trong) dé x4c dinh lidu téi da dung nap
(MTD). Cac ca thé dugc theo ddi lién ‘tuc trong
14 ngay nhim ghi nhén cac thay ddi vé hanh vi,
thé trang, an uodng, can nang va ty 1 t vong.

Thtr nghiém doc tinh ban truong dién dugc
tién hanh trén chudt nhét tring (Mus musculus)
co khéi luong trung binh 18-20 g, chia thanh 10
16, mdi 16 gom 10 con. Chudt duge tiém dudi da
mau nghién ctru v6i hai muc lidu tinh theo khdi
luong co thé: lidu thip 5 mg hoat chat/kg/ngay
va liéu cao 10 mg hoat chat/kg/ngay. Mau nghién
ctru duoc pha & nong d6 1 mg/mL (tdng hoat
chit) nhdam dam béo thé tich tiém phu hop. Vi
nong do nay, thé tich tiém trung binh tuong ung
cho chudt 20 g 1a 0,1 mL/chudt/ngay (lidu thap)
va 0,2 mL/chudt/ngay (liéu cao). Nhom dbi
chimg dugc tiém dudi da nudc cat vo trang véi
thé tich tuong duong. Tiém dugc thuc hién lién
tuc trong 28 ngay. Trong sudt qua trinh thir
nghiém, cac chi tiéu vé thé trang, hanh vi, can
ning, cting cac xét nghiém sinh héa huyét thanh
va md hoc gan — than dugc theo ddi dinh ky
nham d4nh gia doc tinh ban truong dién cia mau
nghién ciru.

3. Két qua nghién ciru
3.1. Xac dinh kich thuoc liposome

CAu trac liposome dwoc quan sat c6 dang
hinh cau, mang kép 16 rang, kich thudc trung
binh dudi 200 nm, phan bd dong déu, 6n dinh
trong dung dich (Hinh 1). Sy két hop giita hai
hoat chit mang déc tinh dugc hoc da dang trong
cung hé liposome giup tang d6 tan, kéo dai thoi
gian luu hanh, tang kha nang thAm qua mo khi
u va hiép dong tac dung chdng ung thu.

Hinh 1. Anh chup mau liposome chira artemisinin va
aspirin bang kinh hién vi.
Két qua xac dinh kich thuéc hat liposome
artemisinin—aspirin (Hinh 2).

Results

Size (d.nm): % Intensity  Width (d.nm):
Z-Average (d.nm): 121.0 Peak 1: 168.2 954 8295
Pdl: 0.266 Peak 2: 24.58 46 5773
Intercept: 0.952 Peak 3:  0.000 0.0 0.000

Result quality : Good

Size Distribution by Intensity

12

Intensity (%)
@

o1 1 10 100 1000 10000
Size (d.nm})

Record 106: 2x 1mg 1]

Hinh 2. Phan bd kich thudc hat liposome artemisinin—aspirin duoc xac dinh bz:'lng DLS.
Phan bo kich thuge ctua hé liposome duge dong (DLS). Ket qua cho thay Z-average khoang
phén tich bang phuong phép tan xa anh séng 121 nm v6i hé s6 da phan tan (PDI) 12 0,266, cho
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thiy tinh dong nhat twong ddi tot. Phé cuong do
ghi nhan hai dinh: dinh chinh tai ~168 nm chiém
95,4% cudng d6, phan anh quan thé liposome
chi dao; dinh thtr hai nhé tai ~24,6 nm chiém
4,6% cuong do, co6 thé 1a cac cAu trac micelle hodc
phén tir phospholipid chua tu 13p rap hoan toan.

Hiéu sudt nap (encapsulation efficiency,

EE%) cua cac hoat chat trong hé liposome duoc
danh gia gian tiép thong qua phuong phép tach
pha két hop dinh lugng bang quang phd UV-Vis.
Két qua cho thay hé liposome dat hiéu sut nap
cao ddi vai ca hai hoat chét, trong d6 EE% culia
artemisinin dat 84,6 + 2,3% va cua aspirin dat
82,1 +1,8%.

Ham luong hoat chét trong liposome (drug
loading, DL%) tuong ung dat 7,8 + 0,5% (w/w)
d6i v6i artemisinin va 6,9 + 0,4% (w/w) doi voi
aspirin. Két qua nay cho thay kha ning mang tai
hi€u qua cia hé liposome, phu hop véi dac tinh
ludng cuc ciia mang phospholipid, cho phép
ddng thoi bao gbi cac hoat chét co do phan cuc
khac nhau.

Hiéu suat nap cao (>80%) cung véi phan bd
kich thudc nano ddng déu (<200 nm) gép phin

140

[y
N
@]

Phan tram té bao song (%)

tang tinh On dinh cta hé, han ché giai phong som
hoat chét va tao tién dé cho kha nang kéo dai thoi
gian luu hanh cling nhu tang tich 1y thy dong tai
mo khéi u thong qua hiéu g tang tinh thim va
gitr lai (EPR).

Céc thi nghiém duoc thyc hién lap lai 3 1an
doc 1ap va cho két qua tuong dbi dong nhat.

3.2. Xac dinh doc tinh hé liposome chira
artemisinin va aspirin

Dé danh gia hiéu qua gay doc té bao ciia mau
nghién ctru, cac mau liposome chira artemisinin
va aspirin duoc thir nghiém trén hai dong té bao
ung thu 148 HCT116 (dai trang) va HepG2 (gan)
bang phép thir MTT. Dai néng dg hoat chit khao
sat tir 0 dén 300ug/mL (cu thé: 0, 5, 10, 20, 50,
80, 100, 150, 200, 250, 300 pg/mL). Cac thi
nghiém dwoc thue hién 3 1an doc 1ap (n=3). Két
qua dinh luong dugc biéu dién duéi dang biéu
do lidu — dap 0 mg, cho thiy m01 tuong quan gitra
ndng do hoat chat va ty 18 séng sot cia té bao.
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Hinh 3. Anh huéng ciia mau nghién ctru 1én kha ning song sot ctia té bao ung thu dai trang HCT116
trong thi nghiém MTT.

Biéu do cho thdy ¢ nong do thap (0-50
pg/mL), ty 1& song sot duy tri ~100%, cho thay
mau nghién ctru chua gy doc té bao dang ke.
Khi néng d6 hoat chat ting 1én 50-100 pg/mL,
ty 1¢ séng giam nhe xudng ~90%, danh diu giai
doan khéi dau cua tac dung ddc té bao. Trong
khoang 100-300 pg/mL, ty 1 séng giam déan tir

~90% xudng 50%, hinh thanh dudong cong
sigmoid dién hinh véi sai s6 1ap lai thap. Gia tri
ICso mau nghién ciru wéc tinh khoang 200-220
pg/mL, phan anh hoat tinh chéng ung thu trung
binh trén dong té bao HCT116, nam trong
khoang ICso (10-300 pg/mL).
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Hinh 4. Anh huéng ciia mau nghién ctru 1én kha ning sdng sot ctia té bao ung thur gan HepG2
trong thi nghiém MTT.

Biéu db Hinh 4 cho thdy mau nghién ctru co
ICso khoang 200-220 pg/mL trén té bao ung thu
dai trang HCT116 (ty 16 séng con ~50% & 300
pg/mL), trong khi trén té bao ung thu gan
HepG2, ty 1& séng van dat ~70% & cung ndng do
hoat chat, twong tmg ICso >300 pg/mL. Diéu nay
chimg to Artemisinin thé hién hoat tinh chéng
ung thu chon loc, hiéu qua cao hon trén HCT116
khoang 1,5-2 1an so v6i HepG2. Su khac biét
nay c6 thé do HCT116 chira ham luong sét ndi
bao cao hon, mirc biéu hién GPx4 thap hon va
nhay cdm hon véi stress oxy hoa, phu hop vai co
ché gay doc phu thudc sat va ROS dic trung cia
Artemisinin.

3.3. Xdc dinh doc tinh cdp va ban truong dién

Két qua cho thdy mau nghién ctru c6 doc tinh
cap thap, khong ghi nhan tir vong hodc biéu hién
bét thuong 16 rét ¢ lidu cao nhat da thir (100
mg/kg). Chudt duy tri hoat dong va tang can binh
thudng trong sudt thoi gian theo ddi. Can ctr vao
két qua nay, liéu 5 mg/kg va 10 mg/kg duoc lya
chon 1am liéu thir nghiém cho nghién ctru doc
tinh ban truong dién.

Két qua theo ddi thé trang va tinh trang
chung cua chudt trudc, trong va sau khi tha

nghiém cho théy: cac ca thé déu khoe manh,
khong ghi nhan biéu hién bat thuong, khong co
hién tuong chét hodc thay ddi hanh vi, an uéng,
can nang. Pidu nay ching td miu nghién ctru
khong gay doc tinh cip va doc tinh ban truong
din & lidu d3 str dung. Sau khi két thiic giai doan
thir nghiém ddc tinh ban truong dién, tién hanh
ldy mau md gan va mo than cua tho dé kiém tra
bién d6i mo hoc. Céc tiéu ban duoe nhuém H&E
va quan sat dudi kinh hién vi. Hinh 4 thé hién hinh
thai mo gan va mé than cta cac nhom thi nghiém.

Két qua trén Hinh 5 cho thay, cdu tric mo
gan & ca ba nhom déu binh thuong, cac té bao
gan duogc sap xép thanh diy toa tia quanh tinh
mach trung tdm, khong xuét hién cac ddu hiéu
hoai tir, thoai héa hat, thAm nhiém té bao viém
hay sung huyét. Diéu nay cho thiy mau nghién
ctru khong gay ton thuong mé hoc & gan sau thoi
gian tht nghiém.

Dbi v6i mo than, ciu tric ciu than va éng
than cua tho & tit ca cac nhom déu nguyén ven,
khong bién dang, khong quan sat thay hién twong
phu, viém, hoai tir hay xo héa. Khoang gian
mach va 6ng than khong gian, khong xuat huyét
hodc tham nhiém té bao viém. Két qua nay ching
t6 mau nghién ciru khong gay doc tinh trén than
trong qua trinh thir nghiém ban truong dién.
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Hinh inh mé gan Hinh 4nh mé thin

Lo ddi
ching

Liéu
the 1

Liéu
thi 2

Hinh 5. Hinh 4nh mo gan va mé than ctia tho sau thir nghiém doc tinh ban truong dién.
3.4. Ket qua kha nang suy giam khoi u thuc nghiém

Hinh 6. Anh chup khdi u di tao trén chudt thi nghiém.
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Tao khi u thuc nghiém: chudt dong Swiss
(46 con/16) dugc tiém dudi da 1 mL dung dich
methylcholanthrene pha trong dau 6liu (ndng do
0,1 mg/mL) dé gy tao khdi u thyc nghiém. Sau
mot thoi gian theo ddi, cac khéi u phat trién ro
rét tai vi tri tiém. Sinh thiét mé khéi u va nhugm
Hematoxylin cho théy su hién dién cua céc té
bao nhan to, nhan quai, nhan chia — déc trung cla
té bao ung thu, khiang dinh mé hinh gay u thanh
cong (Hinh 6).

Két qua xac dinh tic dung tiéu u cua mau
nghién ctu: cac chudt mang khédi u duge tiem
truc tiép vao khéi u hodc tiém tinh mach 1 mL
mau nghién ctu (dwoc bao ché tr L-o-
phosphatidylcholine va cholesterol c6 ngudn gbc
tir long d6 trimg ga). Sau tiém, khéi u duoc theo
ddi dinh ky vé kich thude, hinh dang va tdc do
tiéu bién. Két qua ghi nhan sy thu nhoé ro rét va
tiéu bién hoan toan ctia khdi u sau mot thoi gian
diéu tri, trong khi & nhém dbi ching, khdi u van
phat trién lién tyc (Hinh 7).

Hinh 7. Anh chup su tiéu u khi sir dung mau nghién ctru: Sau 15 ngay (A), sau 20 ngay (B)
va khdi u gan nhu tan bién sau 25 ngay (C).

Chu giai: Khdi u ¢ giai doan tang trrong ban dau sau khi gay ung thu. Hinh (A) sau 15 ngdy tiém mau nghién
clru bat dau tac dung khi u giam nhe khoang 10-20% so voi dbi chung Hinh (B) cho thay su tién bd r&: mau
nghién ciru tic ché sy ting sinh, dan dén giam kich thudc va giam mach mau nudi dudng (angiogenesis
inhibition). Hinh (C), so sanh tryc quan: Ddi ching ¢6 khdi u phat trién manh (~200-300% kich thuéc ban dau),
trong khi nhom tiém giam ~70-90% hozc gan nhu bién mat (viing dugc thé hién bang miii tén do nhdn manh
hiéu qua chong ung thu: mau nghién ctru lam cham ting truong, giam thé tich khdi u, va cai thién tinh trang tong
quat cta chudt.

Nhu vay, mau nghién ciru thé hién tac dung
{rc ché sy phat trién va lam tiéu bién khdi u 13 rét
so voi nhom ddi chung, chimg minh hiéu qua
chdng ung thu manh trén mé hinh chudt trang.
Co ché tac dung c6 thé lién quan dén qua trinh
ferroptosis va gidm phan ung viém, vdi hi€u qua
dugc ghi nhan tang dan theo thoi gian.

4. Ban luian

Két qua nghién ctru da khang dinh tiém ning
ung dung ctua liposome chira artemisinin va
aspirin nhu mot hé dan thudc huéng dich trong
diéu tri ung thu, nhd cac uu diém noi bat vé do
6n dinh, tinh chon loc va hiéu qua sinh hoc.

Dir liéu DLS (Hinh 2) cho thiy hé liposome
dat kich thudc trung binh Z-average 121 nm —
nam trong pham vi toi wu cho co ché thim va luu
gitr tang cuong (EPR). Gia tri PDI = 0,266 phan
anh do dong nhat kich thudc tét. Phan b theo
cuong d cho thdy quan thé hat chinh khoang
168 nm chiém 95,4%, trong khi dinh phu 24,6
nm (4,6%) c6 thé lién quan dén tan du
phospholipid hodc cac ciu triic nano nho con sét
lai trong qua trinh tao liposome. Nhin chung,
kich thudc trong khoang 100-200 nm va PDI
thip khang dinh tinh on dinh keo va kha ning
phan bd sinh hoc thuan 1¢i ctia hé liposome — phut
hop véi cac bao céo cho rang liposome <200 nm
cho hiéu qua tich lity khdi u cao hon [10].
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Viéc phdi hop artemisinin va aspirin trong
cung hé liposome c6 y nghia quan trong vi gitip
cai thién tinh 6n dinh ctia ché pham, dong thoi
tao hiéu mg hiép dong trong chdng ung thu.
Artemisinin kich hoat ferroptosis thong qua phan
huay cau endoperoxide phu thudc sat, tao ROS va
trc ché GPx4; trong khi aspirin trc ché viém va
tan sinh mach — hai yéu t6 quan trong thuc day
tién trién khéi u. Sy phdi hop nay phu hop véi
nghién ctru cua Nikolova et al., von cho thiy
liposome chira artemisinin tang tmh chon loc voi
té bao ung thu [11], va cac bao céo cua Chen et
al. chi ra rang két hop artemisinin vdi tic nhan
chéng viém co thé ting cudng hiéu qua thong
qua diéu hoa vi méi truong khoi u [4, 12].

Két qua doc tinh té bao in vitro cho thiy mau
liposome thé hién tinh chon loc nhat dinh, véi
ICso khoang 200-220 pg/mL trén dong HCT116
(ung thu dai trang) va cao hon trén HepG2 (ung
thu gan). Kha nang nhay cam cao hon cua
HCT116 c6 thé lién quan dén ndng do sét ndi bao
16n hon, khién té bao d& b ferroptosis hon — phu
hop voi mé ta cua Efferth & Kaina vé vai tro cua
artemisinin trong phan huy endoperoxide, trc ché
GPx4 va tich 1y lipid peroxide [5]. Tuy nhién,
muc [Cso trung binh cho thay can toi wu hoa thém
cong thirc, vi du phat trién liposome nhay pH,
liposome gan ligand hudng dich hoac tang kha
nang tai thudc nham giam lidu can thiét va tang
hiéu qua.

D6i v6i doc tinh in vivo, mau nghién ctru cho
thidy muc do an toan cao: khong phat hién ton
thuong mé hoc gan — than sau 28 ngay dung
thudc. Diéu nay phu hop vo1 Gordi & Lepist, khi
artemisinin duong udng c6 do an toan tot nhung
c6 thé gy doc tinh than kinh néu dung liéu cao
duong tiém [13]. Viéc dong goi trong liposome
gitip giam nong do thude tu do trong tuan hoan,
kéo dai thoi gian luu hanh va han ché doc tinh —
tuong dong véi cac nghién ctu trude day vé
artemisinin dang liposome [10].

Hiéu qua tc ché khdi u trén mé hinh chudt
Swiss gy u bang methylcholanthrene dic biét 4n
tugng, voi sy tiéu bién gan hoan toan khdi u sau
25 ngay diéu tri, trong khi nhom dbi chimg khdi
u phat trién manh. Két qua nay phu hop véi cac
béo cao cho thdy liposome artemisinin co thé

giam thé tich kh6i u 80-90% trong mé hinh ung
thu thuc nghiém [14]. Co ché co6 thé lién quan
dén twong tac kép: artemisinin kich hoat
ferroptosis, aspirin trc ché viém — angiogenesis,
tir d6 han ché nuéi dudng khdi u. Tuy nhién, mo
hinh methylcholanthrene chi phan anh mot sb
khia canh cua sinh ung thu, do d6 can danh gia
thém trén mo6 hinh xenograft hoac PDX dé du
doan tot hon tinh kha thi lam sang [15].

Téng thé, cac két qua cho thay liposome
chira artemisinin — aspirin 1a hé dan thudc day
trién vong, vira ting hiéu qua diéu trj ung thu,
vira giam doc tinh hé théng. Cac nghién ciru
tuong lai nén tap trung vao phan tich dugc dong
hoc, co ché tuong tac ndi bao, md rong thi
nghiém trén mé hinh ngudi va tdi wu hoa cac
bién thé liposome PEGyl hoa hodc gin ligand
huéng dich. Piéu ndy mé ra hudng phat trién nén
tang nano su dung artemisinin — aspirin trong
diéu trj cac ung thu ran, dic biét 1a ung thu dai
trang va gan [16].

5. Két luan

Nghién ctru khing dinh hé liposome ddng tai
artemisinin—aspirin dat d9 an toan sinh hoc cao
khi khong gy doc tinh cap va ban truong dién,
ddng thoi bao ton nguyén ven cau tric mé hoc
gan, than trén dong vat thuc nghiém. Vé hiéu qua
diéu tri, hé liposome thé hién kha ning trc ché
khéi u vuot troi trén mo hinh in vivo véi thé tich
khdi u giam manh tir 70-90% sau 25 ngay diéu
tri. Két qua nay budc dau chimg minh sy hi¢p
dong hiéu qua gitra co ché gay chét té bao phu
thudc sit, (rc ché tan sinh mach, va phan (ng
viém gop phan ngan chin su phat trién va lan
rong cua kh01 u trén chudt. Nhitng két qua nay
cho thiy tiém ning tng dung cta hé liposome
nhu mot nén tang dan thude trong diéu tri ung
thu, tuy nhién can tiép tuc nghién ctru dé t6i uu
hoa va dénh gia sau hon vé tinh kha thi 1am sang.
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