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This study aims to compare the genetic protection of curcumin-encapsulated
nanoliposomes (Lip-CUR) and silibinin-encapsulated nanoliposomes (Lip-
SIL) on human lymphocytes from ionizing radiation. Firstly, Lip-CUR and
Lip-SIL were prepared using a combined method of lipid-film hydration and
sonication. After that, penetration of Lip-CUR and Lip-SIL into lymphocytes
was observed using fluorescence microscopy. Finally, radioprotective
effectiveness for the genome of human lymphocytes against ionizing
radiation of Lip-CUR and Lip-SIL was evaluated by micronucleus assay.
The results showed that Lip-CUR and Lip-SIL were successfully prepared
with a mean particle size of 209.2 nm and 87.68 nm, respectively, and zeta
potentials of more than -20 mV. These nanoparticles were well penetrated
into human lymphocytes. The results also illustrated the radioprotective
effectiveness of Lip-SIL was better than Lip-CUR and achieved the highest
radioprotection at a SIL concentration of 10 pg/mL. Moreover, the results
also imply that the radioprotective mechanism of SIL differed from CUR
because it was dependent not only on the free radical scavenging mechanism
but also on the activation of intracellular mechanisms. This has opened up the
prospect of combining biological compounds to generate novel formulations
with better radioprotection.
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Nghién ctru nham so sanh hi€u quéa bao v¢ di truyén cho t€ bao lympho
ngudi chdng lai birc xa ion hoa giita nanoliposome dong g6i curcumin (Lip-
CUR) va nanoliposome déng géi silibinin (Lip-SIL). Pau tién, Lip-CUR va
Lip-SIL duoc diéu ché bing phwong phap hydrat hoa mang lipid két hop véi
song sidu 4m va sy xam nhap cta chiing vao té bao lympho ngudi ciing
duoc quan sat bang kinh hién vi huynh quang. Cubi cing, hiéu qua bao vé di
truyén cho té bao lympho chdng lai buc xa ion hoa ctia Lip-CUR va Lip-SIL
dugc khao sat bang phuong phép phéan tich vi nhan. Két qua cho thy, Lip-
CUR va Lip-SIL d duoc tdng hop véi kich thudc trung binh 1an Irot 1a
209,2 nm v 87,68 nm, thé zeta 16n hon -20 mV va ca 2 h¢ déu c6 kha ning
xam nhap t6t vao té bao lympho ngudi. Viée xir Iy bang Lip-SIL cho hiéu
qua bao vé burc xa tdt hon so v6i Lip-CUR va dat hiéu qué t6t nhét & ndng
d6 SIL 10 pg/mL. Ngoai ra, két qua ciing chirng minh dugc SIL ¢6 co ché
bao v¢ birc xa khac vai CUR, khong chi dua vao co ché bat géc oxy hoéa tu
do, ma con dya vao viée hoat hoa cac co ché nodi bao. Piéu nay dd mo ra
trién vong trong viéc két hgp cac hoat chét sinh hoc dé tao ra cac cong thirc
ché phém c6 hiéu qua bao vé birc xa tét hon.
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1. Mé dau

Ngay nay, burc xa ion héa (BXIH) dang dugc nghién ctru va ing dung rong rai trong linh vuc
y sinh: chup X-quang, chuin doan va diéu trj ung thu bang xa tri, v.v. Tuy nhién, bén canh nhimng
lgi ich, BXIH con gay ra céc tac dong tiéu cuc dén con nguoi [1]. Déc biét, trong phuong phap xa
tri ung thu, BXIH khong nhing gitp tiéu diét té bao ung thur ma con gy ton thuong dén cac té
bao lanh, ddc biét 1a ton thuong té bao lympho [2]. Theo nghién ciru cta Carvalho va Villar
(2018), cac té bao lympho (lympho B, lympho T va lympho NK) la cac ddi tuong rt nhay cam
v6i buie xa [3]. Trong do, cac tia BXIH khong nhitng c6 kha nang gy anh huéng dén chu trinh té
bao, dén qua trinh tong hop mRNA va sy sinh tong hop protein, ma trén hét 1a gy tén thuong
DNA,... dan dén gay dot bién va thuc ddy qué trinh * ‘apoptosis” (chét theo chu trinh), dédc biét 1a &
lympho T va lympho B truong thanh [3], [4]. Céc loai ton thuong phén tir DNA do BXIH géy ra
¢6 thé ké dén bao gdm ton thuong base, mat base, dut gay chudi don (SSBs), dut giy chu01 doi
(DSBs), lién két chéo DNA-protein; trong do, 65% t6n thuong DNA 14 do tac dong gian tiép gay
ra thong qua cac gbc oxy hoat dong (Reactive Oxygen Species - ROS) [5], [6]. Hon thé nira, cac
nghién clru nay ciing cho thdy viéc chiéu xa truc tiép vao ving tiry xuwong lam giam dang ké s6
lwong té bao lympho, ciing nhu 1am suy giam nhanh chéng kha ning mién dich ciia co thé bénh
nhan, 1am gia ting kha ning méc cic bénh truyén nhidm [3], [4]. Do d6, viéc nghién ctru tim ra
ché pham gitp bao vé di truyén cho té bao lympho ngudi chdng lai tic dong ciia BXIH s& khong
nhing ¢6 ¥ nghia vé mit khoa hoc ma con c¢6 y nghia rat 16n vé mat tmg dung thuc tién.

Mot sb nghién ctru da chi ra réng, cac hoat chit ty nhién thuong c6 kha nang bao vé buc xa
(BVBX) thong qua 2 co ché: thir nhat 1a bét truc tiép cac gbe tu do tao ra boi tia BXIH; thir hai 1a
kich hoat tang cuong enzyme ndi bao, giam peroxide hoa lipid, hoat hoa cac con duong tin hiéu,
gitp té bao chdng lai nhitng ton thuong do BXIH gay ra [7]. Gan day, CUR da duoc nghién ctru
nhu mot tac nhan BVBX, dic biét 1a ddi vai té bao lympho [8]. Bén canh do, SIL 14 hoat chét tu
nhién dugc ung dung rong rai trong diéu trj bénh gan, c6 kha nang chéng oxy hoa va chéng ung
thu. Tuy nhién, viéc so sanh hiéu qua bao vé di truyén cho té bao lympho nguoi chdng lai anh
huéng BXIH cua SIL va CUR ciing chua dugc tién hanh. Thém vao do, co ché BVBX ciia chiing
van chua dugc giai thich ré [9]. Mat khac, CUR va SIL c¢6 do tan trong nudc kém (CUR: 0,6
mg/L, SIL: <50 mg/L), kém bén véi diéu kién méi truong, kha ning hap thu vao té bao thap, dé
bi loai thai ra khoi co thé béi co ché chuyén hoa dau tién ¢ gan va co ché opsonin hoa,...[10],
[11]. Chinh cac nguyén nhan nay da lam giam do sinh kha dung cia CUR va SIL.

Trong khi d6, nanoliposome do dugc tong hop tir cac phan tir phospholipid (1a thanh phan cia
mang té bao) nén c6 d6 twong thich cao, khong gy doc hoic khong giy di tmg dbi véi co thé, co
kha niang “dong goi” ca cac hoat cht tan trong nudc va cac hoat chat tan trong dau, giup ting kha
nang tham cua cac hoat chit vao bén trong té bao va c6 thé dua vao co thé bang nhiéu cach khac
nhau nhu theo dudng udng, duong hit, tiém vao co thé,...[12]. Do d6, viéc dong goi CUR hodc
SIL vao bén trong hé mang nanoliposome s& gitp cai thién cac nhugc diém cia ching, tir d6 lam
gia tang d6 sinh kha dung. Mat khac, viéc so sanh hi€¢u qua bao vé di truyén cho té bao lympho
ngudi chdng lai anh hudng cua BXIH ciia CUR va SIL dang déng géi trong nanoliposome ciing
chua duge tién hanh.

Do d6, nghién ciru nay da duoc thuc hién voi muc tiéu téng hop hé Lip-CUR, Lip-SIL va so
sanh hiéu qua bao vé di truyén cho té bao lympho nguoi chdng lai tic dong cua BXIH cua 2 hé
nano nay nham cung cap thém cac nén tang khoa hoc dé img dung tao ra cac san phim BVBX cé
hiéu qué cao cho nhimng ngudi lam viée trong méi truong thudng xuyén tiép xtc voi BXIH va cac
bénh nhan dang dugc tién hanh xa tri.

2. Vit liéu va phwong phap nghién ciru
2.1. Vit liéu va héa chit

Curcumin do tinh khiét 95% (Alfa Aesar, Anh); Silibinin d§ tinh khiét 98% (Sigma Adrich,
My); Phospholipon 90G (Lipoid, Puc); DPPH — 1,1 diphenyl 2-picrylhydrazyl (Sigma Aldrich,
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M§); Cytochalasin B (C6762 — IMG) (Sigma Aldrich, M§) va mot s6 hoa chat khac déu c6 do
tinh khiét & murc do phan tich.
2.2. Téng hop nanoliposome chira curcumin (Lip-CUR) va nanoliposome chira silibinin (Lip-SIL)

Lip-CUR va Lip-SIL dugc tong hop béng phuong phap hydrat hoa mang lipid két hop véi
giam kich thudc bang song siéu am [13]. Hon hop CUR/SIL va phospholipon 90G (ti 1¢ 1:10,
w/w) dugc hoa tan trong hon hop dung méi hitu co gdm chloroform va methanol (ti 18 2:1, v/v).
Dung dich hoa tan sau d6 dugc loai bo hoan toan dung méi bang thiét bi ¢6 quay chén khong
trong 2 gidr & 50°C. Mang lipid mong c¢6 chtra chat hoat tinh duoc hinh thanh s& dwoc hydrat hoa
v6i 40 mL nudc cit. Sau 1 gid, dich phan tan liposome dang thd hinh thanh dugc thuc hién giam
kich thudc bang song siéu 4m (cong suat 40%, danh 7 phit va nghi 3 phut, lap lai 3 1dn). Dich
phan tan nanoliposome chira CUR hoic SIL dugc bao quan trong diéu kién 4°C dé sir dung cho
cac thi nghiém tiép theo.

2.3. Phén tich dic diém ciia Lip-CUR va Lip-SIL

Kich thudc hat trung binh, chi s§ phan tan (PDI) va thé zeta ctia nanoliposome chita CUR hodc
SIL dugc xac dinh béng thiét bi Zetasizer Nano. Cu thé, dich phén tan nano sau khi duoc téng hop
s& dugc pha lodng 100 lan bang nudc cit. Phép do duoc thuc hién ¢ 25°C, goc do 1a 173°.

Bén canh d6, hinh déng ciia Lip-CUR va Lip-SIL duoc xac dinh bang kinh hién vi dién tir
truyén qua (TEM). Cu thé, 20 pL dich phén tan Lip-CUR hogc Lip-SIL dugc nhé 1én luéi dong
chuyén dung cho TEM. Mau duoc dé yén 20-30 gidy. Sau do, toan bd dich phan tan s& duogc rit
b6 bang gidy thdm. Rira ludi ddng c6 chira mau 2 lan bang nudc cét (1ap lai theo thao tic nhu
trén). Mau duoc dé khd qua dém & diéu kién nhiét do phong trude khi duoc dua vao thiét bi TEM
dé quan sat [12].

2.4. Phwong phdp xdc dinh hiéu sudt déng géi va sirc tdi

Xdc dinh hiéu sudt déng goi

Dich phan tan Lip-CUR hodc Lip-SIL sau khi dwoc tong hop s& duoc loc qua mang loc co
kich thuée 16 1,2 um. Sau d6, mau s& dugc hoa tan vao ethanol véi ti 1é thich hop (1:100, v/v).
Nong d6 CUR hoic SIL trong dich pha lodng dugc xac dinh bang may do quang phd UV-Vis &
budc song 423 nm cho CUR va 287 nm cho SIL [11]. Hiéu suit déng géi dugc tinh biang cong
thire (1):

) . . Luong hoat chét dwgc dong goi trong nanoliposome

Hiéu suat dong goi (%) = - - - x 100 (1)
Tong lugng hoat chat ban dau (mg)

Xac dinh sikc tdi

Hut 5 mL dich phan tan Lip-CUR hoic Lip-SIL (sau khi loc qua mang loc kich thude 16 1,2
pm) cho vao lo thay tinh. Mau dugc cip déng bang nito 1ong va duoc tién hanh dong kho bing
thiét bi Freeze Dryer (IlshinBiobase, Han Qudc). Sau d6, 10 mg bot déng kho Lip-CUR/Lip-SIL
dugc hoa tan vao trong 10 mL ethanol, tron déu trong 3 phut va pha lodng 10 lan. Luong CUR
hodc SIL chira trong mot khéi lwong xac dinh Lip-CUR hodc Lip-SIL ciing duoc xac dinh bang
phuong phap do quang phd UV-Vis nhu muc xac dinh hiéu sudt dong goi [11]. Stc tai duoc tinh
bang cong thirc (2):

Luong hoat chét ¢6 trong nanoliposome (mg)
Stre téi (%) = - : x 100 2
Khoi lugng nanoliposome (mg)

2.5. Khdo sdt va so sanh khd néng bdt géc oxy héa ciia CUR va SIL
Kha ning bit gdc oxy héa & CUR va SIL duoc thuc hién bang phuong phap bit gbc oxy hoa
tuy do DPPH (1,1-diphenyl 2-picrylhydrazyl) [13]. V& nguyén tic, cic chat chéng oxy hoa s&
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trung hoa gbc tw do DPPH bang cach cho hydrogen va lam mau dung dich chuyén tir mau tim
sang mau vang nhat.

Maiu CUR hoic SIL dugc pha lodng trong ethanol & cung nong d6 0,1 g/L.. Sau do, 1950 pL
DPPH (0,1 mM, pha loang trong ethanol) dugc cho vao cac 6ng eppendorf, b6 sung 50 pL chét
hoat tinh, tron déu va U trong t6i 30 phut. Véi miu DPPH hoa tan trong ethanol dugc ding lam
dbi chimg. Tién hanh do mat d6 quang phd OD & budc séng 517 nm bang thiét bi do quang phd
UV-Vis. Ti 1é phan trim hoat tinh bit goc oxy hoa dwgc tinh theo cong thirc (3):

0D
Phan trim bét gdc oxy hoa (%) = { 1- — } x 100 (3)
Dy

0D: gia tri mat do quang ciia miu do, 0D, gia tri mat 6 quang cua ddi chimg 4m
2.6. Chitng minh sw xdm nhdp ciia Lip-CUR va Lip-SIL vao té bao lympho nguwoi

Chat nhudém than dau c6 kha ning phat huynh quang (Methyl Red) dugc dong dong gbi vao
trong hé mang nano ciing vé6i hoat chét (SIL hoic CUR) vdi ti 1& 0,1% (w/w). Dich phan tan sau
tong hop dugc loc qua mang loc vo tring 0,45 um va 0 véi moi truong RPMI-1640 chira méu
ngoai vi toan phan trong 16 gio ¢ diéu kién 37°C, 5% CO,. Sau d6 mau dugc dung lam tiéu ban
va quan sat duéi kinh hién vi huynh quang vé6i phin loc DAPI SP100v2.

2.7. Khao sat hiéu qud bao vé burc xa ciia Lip-CUR va Lip-SIL b&ng ky thudt phdn tich vi nhin

Dich phan tan Lip-CUR va Lip-SIL sau khi téng hop duoc loc qua mang loc vé tring (0,45
um). Nong ¢6 CUR/SIL trong dich phan tan sau loc s& dugc xac dinh bang phuong phap quang
phd UV-Vis nhu & myc xac dinh hidu suit dong goi va sic tai. Sau d6, dich phan tan Lip-CUR va
Lip-SIL véi cac néng d6 chit hoat tinh khac nhau (5; 10; 30; 50 va 70 pg/mL) dugc u véi moi
truong RPMI-1640 chira mau ngoai vi toan phan (ti 1& 9:1, v/v). Miu méau sau khi duoc U trong
16 gid & didu kién 37°C, 5% CO, duoc rira hai 1an bang moi trudng RPMI-1640. Sau d6, moi
truong duoc loai bo sau khi ly tam tai 1200 vong/phut trong 8 phiit. Mau mau duoc chiéu xa bang
ngudn chiéu Gamma Cobalt-60 (Issledavachel, Russia) & liéu chiéu 2 Gy, suét lidu 0,43 Gy/pht.
Mau mau khéng chtra Lip-CUR va Lip-SIL duoc sir dung lam ddi ching. Budc vao qué trinh
nudi cdy, 600 uL mau duoc U v6i 6 mL mdi trudng nudi cdy RPMI-1640 day du c6 bd sung 15%
fetal bovine serum — FBS (Gibco, USA) va 1,5% phytohemagglutinin — PHA (Sigma Aldrich,
USA). Nubi cay dugc thyc hién & ta 4m 37°C, 5% CO,. Cytochalasin B (3,0-6,0 pg/ml, Sigma
Aldrich, USA) dugc thém vao sau 44 gio ké tir khi bat dau nudi cay, tiép tuc nudi cay thém 28
gio. Té bao dugc thu hoach, xir 1y véi 0,075 M KCI lanh va duge ¢6 dinh bang hdn hop dung
dich methanol : acid acetic (ti 1& 3:1, v/v). Té bao dugc ¢b dinh trén tiéu ban hién vi, dé kho,
nhuém Giemsa va tién hanh phén tich vi nhan. Phan tich it nhit 1000 té bao hai nhan/mau dé xac
dinh tin s6 xudt hién vi nhan. Phuong phap nay dugc thyc hién dudi kinh hién vi huynh quang
v6i sy hd trg cia phan mém Metafer 4.0 va MNscore (Metasystem).

2.8. Phwong phdp xiv ly sé liéu

Gia tri duoc trinh bay bang s6 trung binh + d6 1éch chuan (n = 3), tinh toan bang phan mém
Microsoft Excel. B thi dugc v& bang phan mém Sigma Plot v12.0. One-way ANOVA véi phép
thir Duncan (p < 0,05) ctia phan mém IBM SPSS Statistics software dugc sir dung dé danh gia su
khac biét co y nghia thong ké giita cac s liéu trong Hinh 4 va Hinh 5.

3. Két qua va thio luin
3.1. Tong hop LIP-CUR va LIP-SIL

Lip-CUR va Lip-SIL duogc tong hop béng phuong phap hydrat héa mang lipid két hop vai
phuong phap giam kich thudc bang song siéu am. Két qua bang 1 nhén thy, Lip-CUR c6 kich
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thudc trung binh 13 209,2 + 4,7 nm véi chi sb phan tan (PDI) 14 0,277 + 0,017, thé zeta -22,0 +
0,3 mV. Tuong ty, Lip-SIL ciing c¢6 kich thudc dat mirc nano (87,68 % 2,00 nm) véi chi s phan
tan 13 0,226 + 0,015 va thé zeta 1a -21,7 + 0,4 mV. Theo céac nghién cttu trude day, cac hé nano
¢6 thé zeta 16n hon 20 mV s& tao duge luc déy tinh dién du 16n gilta cac hat nano lam cho ching
khé két hop v6i nhau thanh cac hat ¢ kich thudc 16n hon, do d6 s& c6 d6 bén cao [14]. Tir d6
cho thdy, ca hai hé nano Lip-CUR va Lip-SIL déu rat bén. Hiéu sudt dong goi cua Lip-CUR va
Lip-SIL 14n luot 12 86,16 + 3,0% va 38,4 + 0,8%. Bén canh do, sirc tai cua Lip-CUR va Lip-SIL
dat 1an luot 14 7,83 + 0,3% va 3,49 + 0,15%, phit hop cho cac thi nghiém ké tiép.

Bang 1. Cdc théng sé dic diém ciia Lip-CUR va Lip-SIL (n = 3)

Chi tiéu Kich thwéc  Chi sd phan Thé dién dong Hiéu suit Sike ti (%)

HE liposome hat (nm) tan (PDI) zeta (mV) dong géi (%)
Lip-CUR 209,2 = 4,7 0,277 £0,017 -22,0+0,3 86,16+ 3,0 7,83 £0,30
Lip-SIL 87,68 £2,0 0,226 £ 0,015 -21,7+0,4 38,4+0,8 349+0,15

CUR va SIL ¢ dang dong géi trong nanoliposome c6 d§ phén tén trong nude tot hon gp
nhiéu 14n so véi dang thd. Lip-CUR sau khi tong hop ¢6 mau vang va phan tan tt trong nudc
(Hinh 1B), trong khi d6 CUR dang thé c6 mau vang cam va phéan tan khong déu (Hinh 1A).
Nguyén nhan la do CUR thé c6 d6 tan trong nude kém, nhung khi duoc dong goi trong hé mang
nanoliposome di 1am ting do tan (thyc chat 1a d6 phan tan) nén dich phan tan Lip-CUR ¢6 mau
vang nhat. Sau 3 ngdy quan sat, CUR dang tho tach khoi pha nud6e va tua xuong day 6ng, dung
dich mat mau _vang cam (H1nh 1C). Trong khi, Lip-CUR van phén tan t6t, c6 mau vang nhat
(Hinh 1D). Piéu nay la do gia tri tuyét dbi thé zeta ciia Lip-CUR 16n hon 20 mV da giap cho dich
phan tan Lip-CUR c6 d6 bén cao nhu giai thich ¢ trén.

Hinh 1. So sanh dé phdn tan giita Lip-CUR va CUR ¢ dang thoé. (A)(E) CUR/SIL dang tho trong nucc cat
(B) (F) Dich phdn tan Lip-CUR/Lip-SIL sau khi duoc tong hop; (C) (G) CUR/SIL dang thé trong nudc cat
sau 3 ngay, (D) (H) Dich phdn tan Lip-CUR/Lip-SIL sau 3 ngay

Tuong tu, SIL dang thé phan tan kém trong nudc (Hinh 1E), nhung khi dugc dong géi vao
nanoliposome lai cho théy kha ning phan tan rat t6t (Hinh 1F). Sau 3 ngay ké tir khi tong hop,
Lip-SIL van phan tan ddng déu va giir nguyén mau sac (Hinh 1H). Trong khi, SIL dang th6 da
ling tua hoan toan (Hinh 1G). Tir nhimg két qua nay, c6 thé thiy ring hé mang nanoliposome da
g6p phan lam ting d6 tan (thuc chét 13 d6 phan tan) ciia CUR va SIL; dong thoi ciing cho thay hé
Lip-CUR va Lip-SIL ciing kha bén.

Hinh 2. Anh chup TEM cua (A) Curcumin-nanoliposome, (B) Silibinin-nanoliposome
Ngoai ra, hinh dang ctia Lip-CUR va Lip-SIL dugc x4c dinh bang anh chup dudi kinh hién vi
dién tir truyén qua (TEM). Két qua anh chup cho thiy, ca Lip-CUR va Lip-SIL déu c6 dang hinh
cau va dat kich thudc nano (Hinh 2). Tir d6 gop phéan cho thay sy thanh cong trong viéc tong hop
Lip-CUR va Lip-SIL.
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3.2. Chikng minh sw xdm nhdp ciia Lip-CUR va Lip-SIL vao té bao lympho nguwoi

Trong thi nghiém nghién ctru ndy, méc du CUR c6 kha nang phat huynh quang, nhung SIL lai
khong c6 kha ning nay nén chat nhuom huynh quang Methyl Red da duoc ddng dong gbi vao
trong Lip-CUR va Lip-SIL. Két qua cho thdy, & miu ddi ching (mau méu khong duoc xir 1y Lip-
CUR va Lip-SIL), khong c6 tin hiéu phat huynh quang cua té bao lympho & ca dleu kién quang
hoc binh thudng va diéu kién phat huynh quang (Hinh 3A, D). Trong khi d6, & mau co xtr ly che
pham Lip-CUR va Lip-SIL, thi tin hiéu huynh quang mau xanh luc dugc phét hién trong cac te
bao lympho (Hinh 3E, F). Piéu nay da ching to sy ¢c6 mat cua Lip-CUR va Lip-SIL trong cac te
bao lympho. Mt khéc, trong nghién ctru nay, tin hiéu huynh quang chi duoc phat hién trong té
bao lympho ma hau nhu khong dugc phat hién trong cac té bao hdng cau va diéu nay co thé giai
thich do cac hat nano (nhu nanoliposomes) ¢ thé xam nhap vao trong t& bao bing nhiéu con
duong khac nhau; tuy nhién, con duong nhap bao (endocytosis) dong vai tro chu dao [15, 16].
Trong khi d6, nghién ctru ciia Gao va cong sy (2017) cho thiy, chinh bd xwong mang hong ciu
(erythrocyte membrane skeleton) da ngéan can sy nhap bao cua cac hat mang nano [17].

Rink thuimg

Fhit
bisknh quang

Hinh 3. Chitng minh sy xam nhap cua Lip- CUR va Lip-SIL vao trong 1é bao lympho ngieoi
(A) Vi tri ciia té bao lympho khi khdng 1 véi ché pham & diéu kién quang hoc binh thuong; (B) Vi tri cua té
bao lympho khi i véi Lip-CUR hodc (C) 1 véi Lip-SIL dicge chup ¢ diéu kién quang hoc binh thiwong; (D)
Té bao lympho khéng xit Iy Lip-CUR va Lip-SIL ¢ diéu kién phat hupnh quang; (E) Su hién dién ciia Lip-
CUR trong té bao lympho khi dwoc chup dwdi diéu kién phat hupnh quang; (F) Sw hién dién ciia Lip-SIL
trong té bao lympho khi dwgc chup dudi diéu kién phat hupnh quang.

3.3. Khdo sat va so sanh kha nang BVBX trén h¢ té bao lympho ngwoi ciia Lip-CUR va Lip-
SIL bang phwong phdp phan tich vi nhdn

Kha ning bao vé di truyén cho té bao lympho ngudi chong lai tdc dong cua BXIH cua Lip-
CUR va Lip-SIL dugc danh gia dya trén gia tri tan suat xuat hién vi nhan sau khi mau méau chira
té bao lympho dugc lay tir ngudi khoe manh, khong hit thude (c6 hodc khong xir Iy ché pham)
duogc chiéu xa boi ngudn gamma Co-60 véi liéu 2 Gy. Trong phép phan tich nay, it nhat 1000 té
bao hai nhan dwoc quan sat va ghi nhan s vi nhan hinh thanh (t6n thuong té bao). Két quéa hinh 5
cho thiy, & miu khong xtr 1y v6i ché pham (Lip-CUR hodc Lip-SIL), tin suat xuat hién vi nhan
1a 22,63 + 1,29% nhung khi tang dugc xur ly bang Lip- CUR hodc Lip-SIL thi tan suét xuat hién
déu giam. Cu thé, v6i mau duoc xir Iy bang Lip-CUR ¢ ndéng d6 CUR tr 5 pg/mL den 30 ug/mL,
sy tang nong d6 cia CUR dan dén giam tan sudt xudt hién vi nhan va tan suat xuit hlen vi nhan
dat gi4 tri thap nhat (twong ung véi hiéu qua BVBX cao nhat) 1a 16,52 + 0,54% & nong d6 CUR
30 ug/mL. Trong khi, & cac mau dugc xir Iy & ndng d6 CUR vuot qua 30 pg/mL thi kha ning
BVBX khong nhitng khong ting ma lai giam (tan suat xuat hién vi nhan ¢ nong d6 50 pg/mL va
70 pg/mL 1an luot 1a 17,48 + 0,74% va 21,90 + 0,8%). Didu nay 1a do CUR & ndng do cao s&
dong vai tro 1am ting kha ning nhay cam birc xa cua té bao [18], [19]. Cac két qua trén cho thay,
Lip-CUR c¢6 tac dung lam giam anh huong tiéu cyc cua BXIH dén bo may di truyén cua té bao
lympho ngudi va sy BVBX dat hiéu qua cao nhét ¢ ndng d6 CUR 30 pg/mL.

Twong ty, mau dugc xir 1y voi Lip-SIL & tat ca cac ndng do SIL 5; 10; 30; 50; 70 pg/mL déu
cho thiy kha ning BVBX tdt hon so véi mau ddi chung (Hinh 5). Trong khi d6, khi té bao dugc
xir Iy boi Lip-SIL v6i nong @ SIL 10 pg/mL thi tan sudt xuét hién vi nhan dat gia tri thap nhat
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(13,19 £ 0,59%), nghia 1a hiéu qua BVBX cao nhét. Viéc ting ndng do xir 1y 1én 30-70 pg/mL
khong nhitng khong 1am ting hiéu qua BVBX ma con lam ting tin sudt xuat hién vi nhan (gia
tang t6n thuong bd may di truyén). Cu thé, tin suit xuat hién vi nhan & cac ndng do xir 1y 30; 50;
70 pg/mL lan luot 13 17,70 = 1,26%; 19,09 + 1,61% va 20,26 = 1,4% (so v6i 13,19% ciia nong
d6 xir Iy & nong do SIL 10 pg/mL). Diéu nay c6 thé 1a do SIL ciing c6 kha nang lam tang mac do
nhay cam buc xa cua te bao ¢ nong dg cao. Do do, trong thi nghiém nay, nong do t6i wru ctia Lip-
SIL dé bao vé di truyén cho t& bao lympho chdng lai birc xa Gamma Co-60 (lidu chiéu 2 Gy)
dugc x4c dinh 1a ¢ nong d6 SIL 10 pg/mL.

P o z=z3 Xu ly curcumin-nanoliposome
S s =1 Khéng xir Iy
< = 51 a =3 Xt Iy silibinin-nanoliposome
\g 40 4 b < ab b
= T S abe bed BT
> = 20 bed ¢ od
o1 l > cd
S 30 = d
& E s |
) = -
b -
Dl 4 R
= w0 Z 104
o0 -
)§ S
= 10 2 s
)
= a B
2o =] = oo
- T 0 5 10 30 50 70
Curcumin Silibinin X PP
Nong d¢ xir ly (ug/mL)

Hinh 4. Khd néng bt goc oxy héa ciia CUR va SIL.  Hinh 5. Tan sudt xudt hién vi nhén ciia té bao lympho nguoi
Cac chit cai khac nhau chi sw khdc biét co y nghia u voi Lip-CUR hodc Lip-SIL. Cac chir cdi khdac nhau chi sy
thong ké bang phwong phdp One-way Anova, phép khdc biét ¢6 Y nghia thong ké bang phuwong phdp One-way
thir Duncan (Murc y nghia p<0,05,; n=3) Anova, phép thir Duncan (Mutc y nghia p<0,05; n=3)

Bén canh do, sy so sanh vé kha ning BVBX cua Lip-CUR va Lip-SIL ciing duoc thé hién &
Hinh 5. Cu thé, viéc xir 1y té bao bang Lip-SIL ¢ nong d SIL t&i wu 10 pg/mL cho tan sudt xuat
hién vi nhan 12 13,19 + 0,59%, thip hon so véi tin suit xuat hién vi nhan & nghiém thirc xir 1y bang
Lip-CUR ¢ ndng d6 CUR t6i wu 30 pg/mL (16,52 + 0,54%). Tir d6 cho thiy, kha ning bao vé di
truyén cho té bao lypmpho ngudi khoi anh hudng ctia birc xa gamma ciia SIL cao hon CUR.

Két qua khao sat kha ning bét gdc oxy hoa cia CUR va SIL dugc thyc hién bang phuong
phap bit gbc ty do DPPH (Hinh 4) cho thy kha ning bt gc oxy héa tu do cia SIL rat kém (chi
2,78 + 0,64%); trong khi do, kha ning bét gbc oxy hoa cua CUR lai cao hon rét nhiéu (34,86 +
4,18%), gap 13 lan so v6i SIL. Tir d6 c6 thé suy luan rang, viéc BVBX ctia SIL cho té bao s& chi
yéu theo co ché kich thich ndi bao nhu: co ché kich thich gia ting sy tong hop cac chét chong
oxy hoa cia té bao; co ché diéu hoa ting sinh cac enzyme nhu catalase (CAT), glutathione
transferase (GST), glutathione peroxidase (GSHpx), superoxide dismutase (SOD), hé thong
thioredoxin (Trx); giam su peroxide lipid, hodc tre ché sy hoat hoa cua PKC, MAPK va NO, v.v.
[20], [21]. Dong thoi, két qua cua cac thi nghiém trén cting da cho thiy trién vong Kkét hop gila
cac hoat chat dang nano dé lam tang hiéu qua bao vé di truyén cho cac té bao lanh (t& bao
lympho, té bao da, té bao lanh xung quanh khdi u) khoi tac dong tiéu cuc cia cic birc xa ion hoa.

4. Két luan

Trong bai bao nay, Lip-CUR va Lip-SIL di duoc téng hop thanh cong véi kich thude trung
binh 1an Iugt 14 209,2 nm va 86 nm, vai thé zeta 16n hon -20 mV. Ddng thoi anh chup bang kinh
hién vi dién tir truyén qua cho thiy, Lip-CUR va Lip-SIL sau khi tong hop c¢6 dang hinh cau va
¢6 kich thudc nano. Sy xam nhdp cua Lip-CUR va Lip-SIL vao té bao lympho ngudi ciing di
dugc chimg minh bang hinh anh quan sat dudi kinh hién vi huynh quang. Két qua thi nghiém
khao sat kha ning bao vé di truyén cho té bao lympho nguoi khéi anh huéng cua BXIH (birc xa
gamma Co-60, liéu chiéu 2 Gy) cua Lip-CUR va Lip-SIL da cho thiy, Lip-SIL ¢ nong do SIL 10
pg/mL cho hiéu qua BVBX tdt nhéat. Két qua nghién ctru ciing cho thay rang, SIL c¢6 co ché
BVBX khéc vi CUR va viéc BVBX khong chi dya vao co ché bat gbc tu do c¢6 chira oxy, ma
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con dwa vao viée hoat hoa cac co ché ndi bao. Pidu nay da mé ra trién vong trong viéc két hop
cac hoat chat sinh hoc dé tao ra cac cong thirc ché pham c6 hiéu qua BVBX tot nhat.
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