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ABSTRACT

The cashew tree contains anacardic acid (AA), a natural active ingredient that accounts for about 65%
of the shell liquid. This liquid mixture comprises four compounds differing in the saturation degree
of the hydrophobic chains, resulting in their limited cellular absorption. Hence, AA shows robust
inhibitory activities against the proliferation of many cancer cell lines yet renders low bioavailability
and multiple side effects. This study aims to create an AA-encapsulating liposomal material with
predictive suppression on cancer cells. AL was fabricated by incorporating AA into liposomes giving
particles with nano-size of 99.08-171.2 nm, PDI of 0.228, and zeta potential of -9.38 mV. The results
demonstrated that AA hydrogenated from crude AA extract obtained 100% purity. The crystallized AA
form weakly inhibited SK-LU-1 with IC, (inhibition at 50%) = 496.39 + 9.87 uM, while AA - DMSO
showed better effect upon SK-LU-1 with IC,, = 189.39 + 5.97 uM. AL inhibited SK-LU-1 cells in
vitro with an IC, = 96.59 + 3.19 uM with a statistically significant difference (P<0.05) compared with
AA —DMSO. However, AL also suppressed healthy cells with IC, = 109.79 + 13.19 uM. Thereby, this
combination is expected to increase the potency of AA against cancer cells (SK-LU-1) and reduce the
toxic effect on healthy cells. However, it is necessary to combine compounds targeting AL to restrain its
influence to create an effective cancer treatment support product, thereby exploiting the precious active
ingredients in the source of cashew nut shells thoroughly to server for human health.
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TAO CHE PHAM LIPOSOME ANACARDIC ACID (AL) co
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TOM TAT

Cay Piéu ¢6 chtra anacadic acid (AA), 1a mot hoat chét ty nhién boi mirc do khong bao hoa cua cac
chudi bén ky nuédc khién chung han ché héip thu vao té bao, vi vay, AA tic ché manh sy tang sinh cua
té bao ung thu nhung sinh kha dung thap va céc tac dung phu. Trong nghién ctru nay chiing t6i tién
hanh ché tao vat liéu liposome td hop voi AA dé wre ché té bao ung thu nhim khic phuc nhugc diém
ciia AA. Két qua chimg minh rang, d chuyén AA chiét tir vo hat diéu sang dang hydro hoa dugc do
tinh khiét 100%. AA dang két tinh trc ché SK-LU-1 véi hiéu lyc yéu véi IC,, = 496,39 + 9,87 uM.
Khi pha AA trong dung méi hitu co dé khac phuc tinh kho tan thi da tc ché SK-LU-1 véi hiéu luc tot
hon (IC,, = 189,39 £ 5,97 uM). Tur do, AA dugc to hop vao liposome thu dugc AL véi kich thude
nano khoang 99,08 nm - 171,2 nm, PDI 0,228, thé zeta -9,38 mV va dugc danh gia la vat li¢u c6 Gng
dung y sinh. Té bao SK-LU-1 bj AL trc ché véi IC,,_96,59 + 3,19 uM chénh léch c6 ¥ nghia théng
ké (P<0, 05) so voi AA tu do. Qua d6 cho thay, su két hop nay dugc ky vong s€ lam tang hoat dong
cua AA chong lai té bao ung thu (SK-LU-1) va glam tac dung doc hai dbi véi cac té bao khoe manh,
tuy nhién can t& hop chat hudng dich vao AL dé nang cao hiéu qua cia loai vat liéu nay.

Tir khéa: Anacardic acid; AL; té bao ung thu phéi; vo hat diéu; liposome; SK-LU-1.
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1. PAT VAN DE

Phuong phép diéu tri ung thu thuong 1a phau thuat bo
khéi u rén, xa tri va hoa tri. St dung anacadic acid (AA)
trong dich chiét vo hat ciy Diéu (VD), AA dugc mo ta
1a chit gay doc té bao ung thu (El-Bassiony et al. 2012);
chéng khéi u, chéng oxy hoéa (Hamad et al. 2015),
chéng ung thu tuyén tién liét, ung thu va,... (Schneider
et al. 2016).

Nanoliposomes dugc sir dung nhu mot hé thong phan
phéi thude dé chdng khéi u (Lee et al., 2015) va mang
lai nhiéu wu thé hon han so vdi cac hé thong phan phdi
thuc khac. Do vay, dé cai thién tinh sinh kha dung
clia AA, sau khi phan 1ap va hydro hoa s& duoc ché tao
thanh nano liposome, c6 kich thudc nhé nén dé hap thu
nhd d6 khi st dung s& giam liéu, bén canh viéc giam
ddc tinh thi con gitp tang sinh kha dung ctia chiing. Vi
vay, trong nghién citu nay chung t6i tao vat li€u mai
tir AA, nham khéc phuc duoc tinh kho tan dé lam ting
hiéu qua trc ché té bao ung thu ctia chinh AA.

2.POI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru

AA chiét tir vo hat Piéu va duoc lién hop liposomes.
Dong té bao SK-LU-1, HEK-293A.

2.2. Pia diém va pham vi nghién ciru

Tién hanh thu AA tir vo hat cay Diéu dé ché tao AL rdi
khao sat danh gia kha niang trc ché té bao ung thu phoi
(SK-LU-1) in vitro tai Vién Han 1am Khoa hoc va Cong
nghé Viét Nam; Vién Nghién ctru Stic khoé va Phat
trién Gido duc Tay Nguyén, Viét Nam.

2.3. Phwong phap nghién ciru

2.3.1. Vat liéu nghién cuu

AA duoc chiét tach tir vo hat Didu (VD). Té bao ung thu
phéi (SK-LU-1), té bao lanh (HEK-293A) dugc cung
cip boi GS. Chi-Ying Huang, Pai hoc Qudc gia Yang
Ming Chiao Tung, Dai Loan. Mbi truong DMEM, huyét
thanh phoi bo (FBS) cung cip boi Miltenyi. Hoa chit
cung cap boi Sigma Aldrich (St. Louis, M.O., USA).

2.3.2. Phuong phap nghién ciru
2.3.2.1. Ché tao t6 hop liposome boc anacardic acid (AL)
- Hidro hod anacardic acid tich chiét tiv vé hat diéu

Chiét 1 kg vo hat diéu thu duogc 0,15 kg AA (Phung

N

162

Thi Kim Hu¢ va CS., 2021). Cho 2 g AA vao binh
cau 2 ¢b 25 ml, bo sung thém 10 ml methanol, 50 mg
Pd/C vao binh phan tmg va hut hét khong khi trong
binh bang bom chéan khéng. Suc H, vao binh phan g,
khuay ¢ nhiét d6 phong 8 h, thém 5 ml methanol va loc
can, rira can v6i 5 ml methanol. Dich loc duge cét loai
dung moi, dugc 2,03 g AA thd, dem két tinh lai véi 10
ml n-hexane néng, dé qua dém trong ta lanh. Loc két
tha, rira voi n-hexane, sdy kho dugc 1,8 g AA két tinh
(ANAC4). Str dung phuong phap cong huong hat nhan
xac dinh phd khdi NMR (phd proton va phd carbon)
dé tim cau tric hoa hoc cua AA, ding phuong phap dé
dinh lugng AA sau khi hydro hoa.

- Ché tgo phirc hé nano liposomes anacardic acid (AL)

+ Phwong phdp tong hop liposomes va té hop hoat chat
vao liposome

Sau khi phan lap va két tinh, AA thu dugc dem ché
tao AL, cac lipid gom Phosphatidylcholine (PS),
Cholesterol va DSPE-PEG2000-Maleimide duoc hoa
tan trong dung moéi Dichloromethane, AA cling dugc
hoa cting v6i hon hop cac lipid ndy duge tron véi nhau
theo cac ti 1€ mol cuia PS: Cholesterol: DSPE-PEG-
Mal: AA véi ti 1é nhat dinh dé tao 16p lipid mong. Tién
hanh hydrate hoa biang dém PBS trong 10 phut. Dung
dich duoc siéu 4m rdi ly tdm dé thu cin liposomes, ép
loc qua mang loc 13mm PVDF kich thuéc 0.1 pm.
Phan ndi phia trén duoc thu thap dé do AA khéng to
hop. Hinh thai cua céac hat nano thu duoc dugc quan sat
bang kinh hién vi dién tir quét phat xa truong (hé thong
HITACHI S-4800 SEM). Kich thudc liposome dugc
xac dinh thong qua tan xa anh sang dong dé do kich
thudc va dién thé bang thiét bi zeta Zetasizer Nano ZS
(Malvern Instruments, Malvern, UK).

2.3.2.2. Phuong phap khao sat hiéu qua @rc ché SK-
LU-1 cua AL

-Phwong phdp nuéi ciy dong té bao

SK-LU-1, HEK-293A duoc nudi cdy trong méi truong
DMEM ¢6 thanh phan kém theo gom 2 mML-glutamine,
10 mM HEPES va 1.0 mM sodium pyruvate, 10% huyét
thanh phéi bo. Té bao dwgc cdy chuyén sau 3-5 ngdy
véi 1y 1é (1:3) va nudi trong tii am & 37°C, 5% co.,.
-Thit nghi¢m MTT ddnh gid djc tinh té bao ung
thuw phoi

St dung mudi tetrazolium 1am thudc thir trong phép

so mau, vong tetrazolium cua thuoc thir bam chat vao
ti thé cua t€ bao hoat dong. Dudi tac dung clia enzyme
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dehydrogenase trong té bao, mau vang cia MTT bién
d6i thanh mau tim formazan. Té bao duoc thu hoach,
dua vao cac giéng cua dia 96 giéng va nudi trong to
Am CO,, 37°C. Sau d6, 20 ul MTT (Smg/ml) dugc dua
vao cac giéng ciia dia nuoi cay va u tiép trong ti 4am
37°C trong 4h. Tiép theo loai bé méi trudng va MTT

100 x

trong cac giéng va thém 100 pl DMSO dé hoa tan céc
tinh thé formazan dugc tao thanh. Do d6 hép thu (OD)
ctia dung dich trong cac giéng bang may do ELISA &
bude song 540 nm. Lugng té bao sdng sot s& duoc tinh
theo cong thuc:

OD (chét thir) — OD (d6i chung tring)

% song sét =

OD (DMSO) — OD (déi chiing trang)

2.4. Phin tich thong ké

Céc s6 liéu duoc phan tich, xir Iy qua phin mém Excel
2010 va biéu dién gia tri trung binh cua hai mau bang
test théng ké, khac biét c6 ¥ nghia khi P<0,05.

3. KET QUA NGHIEN CUU VA BAN LUAN

3.1. Ché tao td hop liposome boc anacardic acid
(AL)

Dé thuén tién trong viéc tao vat liéu liposome, tién hanh
chuyén d6i AA (dang 16ng) thanh dang két tinh khi tién
hanh hydro ho4, sau d6 xac dinh phé cong huong tur hat
nhan NMR (hinh 3.1) dé x4c dinh cong thirc hoa hoc
ciia AA sau khi két tinh (ANAC4).

Hinh 3.1. Phé céng hwéng tiv hat nhin NMR ciia anacardic acid sau khi két tinh

ANAC4-CDC13-1H

W

P T T
B2 o1 % 8 7 & 5 4
I

a. Phé 1H-NMR cua anacardic acid sau khi két tinh

Tur két qua cua cac phé & trén, xac dinh duge ciu trac
ctia hop chdt ANAC4 (Hinh 3.1), cho thiy, AA dang
long gdm bdn hop chat khac nhau béi mic do khong

ANAC4-CDC13-C13CPD

T T T T T
220 200 180 180 140 120 100 & €0 40 2 ppm

b. Phé 13C-NMR cia anacardic acid sau khi két tinh
bdo hoa ciia chudi bén ki nudc, sau khi hydro hod hoan

toan, khong con lién két d6i & mach nhanh, phu hop véi
chu trac ciia chdt ANAC4 (Hinh 3.2).

163
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Hinh 3.2. Céng thirc ciia Anacardic acid (dang long) va dang két tinh sau khi hydro hod

Anacardic acid

Chemical Formula: Cy,H;,05
Molecular Weight: 342

Theo Balasubramanyam va cs. (2003), qua trinh hydro
héa AA dé tao thanh axit bio hoa da khong lam thay
d6i hoat dong trc ché ciia AA (Balasubramanyam et al.,
2003). Dé khing dinh diéu nay, du 4n tién hanh khao
sat kha nang trc ché t bao ung thu phdi (SK-LU-1) va
té bao lanh (HEK-293A) ctia AA dang long va dang két
tinh. Két qua cho thay, ca 2 dang trén, khi pha trong
nuéce da tre ché SK-LU-1 véi IC, = 475,46 + 8,31 uM
O AA dang long va AA dang két tinh co 1C, = 496,39
+9,87 uM (P>0,05). Két qua trén cho thiy, AA c6 kha
ning wc ché dugc té bao ung thu va khi chuyén sang
dang két tinh n6 van c6 kha nang nay ching to qua
trinh hydro hoa AA di khong lam mat dic tinh khong
bao hoa va khong lam thay d6i ban chét ctia n6. Nghién
clru trude day da ching minh ring, AA dang chua bio
hoa di trc ché té bao ung thu vii (MCE-7), ung thu ¢6
tr cung, ung thu gan va khéi u ac tinh khac (Sung et al.,

ANAC4

Chemical Formula: Cy,H;cO5
Molecular Weight: 348

2008). Tuy nhién, AA dang long va dang két tinh khi
hoa trong nudc déu tre ché té bao lanh véi IC,, lan luot
14 499,13 £ 7,76 uM va 485,29 + 8,18 uM, dicu nay cho
thiy AA co thé gy ra tac dung phu khi khong hudng
dich, day la nén tdng dé tao vat liéu moi c6 chira AA
trong tuong lai.

-Ché tao AL (Liposome lién hop véi AA)

AA dang két tinh hoa cung v&i Phosphatidylcholine
(PS), Cholesterol, DSPE-PEG2000-Maleimide theo
ti 1¢ nhit dinh trong dung moi Dichloromethane dé
liposomes hoa, hydrat hoa bing PBS thu dugc AL.
Hinh 3.3. cho thay, AL c6 kich thuéc khoang 99,08 nm
- 171,2 nm, PDI = 0,228, thé zeta =-9.38 mV. Két qua
nay phu hgp véi nghién ctru ciia Haeri, nanoliposomes
¢6 kich thude (101 £ 12 nm) va thé zeta (-9 + 2 mv),
PDI (0,25 + 1) (Haeri et al., 2014).

Hinh 3.3. Su phan bé, kich thudc ciia AL (trdi) va SEM (phdi) ciia AL

Results
Size (d.nm): Width (d.nm...

Peak 1:  99.08 100.0 49.02

Peak2: 0000 0.0 0.000

Peak3: 0000 0.0 0.000

% Number
Z-Average (d.nm): 1712
Pdi: 0228

Intercept: 0.933

Resuit quality : Gooc

Size Distribution by Number

20

15

Number (%)

01 1 10 100 1000 10000

Thé zeta 1a dién tich bé mat hat doéng vai tro nhu rao
can nang lugng kiém soat sy 6n dinh cua do phén tan
va chdng lai su tap hop cua cac hat. Cac nanoliposomes
chira hoat chét sinh hoc c6 tiém nang zeta tir —8 dén—13
mV (Haeri et al., 2014). PDI phén anh sy hinh thanh
cAu tric nano phan tan hep ma khong c6 bat ky su két tu
nao trong nude, PDI 0,3 14 gia tri thé hién mat d6 dong

) 164

nhét (Putri et al., 2017).

Hon hgp Phosphatidylcholine va DSPE-PEG-MAL khi
liposomes hoa sé& tao nén 16p mang kép c6 2 du ua
nudc quay ra ngodi mang maleimide dé d& dang lién
két voi mAbCDI133 bang cau ndi cacbon-luu huynh
bén vimng. Cac AA kho tan nén xen vao bén trong dudi
ki nudc cua 16p lipid kép cua liposome. PEG giup
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liposomes tron thoat hé mién dich, giup hat nano bén
va giam lién két protein khong dic hiéu hodc két dinh
té bao (Malam et al., 2009). Nhu vy, AL c6 diy du
tinh chét ciia mot nano sinh hoc dé tmg dung y sinh c6
tiéu chuan phu hop dé tai hoat chat, phan bd tét trong
hé mach va ting thoi gian luu thong cua thude trong hé
tuan hoan.

3.2. Hiéu qua trc ché té bao ung thwr phéi ciia AL

Sau khi t6 hgp AA vao liposomes tao AL di 1am ting
kha ndng trc ché SK-LU-1 véi IC,, = 96,59 + 3,19 uM
so voi AA - DMSO c6 P<0,05. Diéu dic biét, AL ciing
tic ché té bao lanh véi IC,, = 139,79 + 13,19 uM thé
hién AL d3 han ché anh hudng dén té bao lanh.

Bing 3.1. Khd ning vrc ché sw phdt trién ciia SK-LU-1 va HEK-293A dwéi tic dong ciia miu

Nong dd Liposome-AA (AL)

(M) HEK-293A SK-LU-1
100 46,15+ 2,41 54,05+ 1,19
20 11,18+ 1,29 1738 + 1,86

4 7,15+ 0,29 6,26 + 0,29
0,8 3,58+ 0,55 4,85+0,37
IC,, 109,79 + 13,19 96,59 + 3,19

Cac nghién ciru trude dy da bao cao rang, AA c¢6 hoat tinh
chdng ung thu tiém ning co thé gy ra apoptosis (Seong et
al., 2013). AL lai c6 hoat tinh trc ché té bao SK-LU-1 so
voi AA tir do va han ché tac dong dén té bao lanh. Theo
Gogoi va cs. (2016), cac liposome s& tan cong vao khdi u
theo kiéu nhdm muc tiéu thu dong do cac mach méu cta
khéi u bi ro ri nén tang hap thu vao khéi u ung thu (Gogoi
etal., 2016), trong khi d6 cic md binh thudng 1am han ché
xam nhap ciia cac hat nano nén AL c6 tiém ning huéng
dich thy dong, tuy nhién ciing can gin thém chat huéng
dich AL dé liposome c6 thé chu dong nhim muc tiéu dén
cac md khéi u ma khong thé dén mé lanh, didu nay mé ra
mot hudng mai trong tuong lai.

KET LUAN

Chiét xuat AA tir vo hat diéu va chuyén AA sang dang
hydro hoéa thu duge do tinh khiét 100%, khi to hop AA
vao liposome thu dugc AL c6 kich thudc va tinh chit
phil hop v&i nano sinh hoc. AL ¢ kha ning e ché
duoc té bao ung thu phoi.
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