® Nghién ciru - Ky thuéat
Bude dau nghién ciru dieu che va cac yeu to
anh hwéng dén dac tinh liposome resveratrol

Nguyén Thj Lip’, Nguyén Hai Nam
Triwomg Pai hpc Duge Ha Ngi
" E-mail. vknlap@yahoo.com

Summary

Regarding that resveratrol displays many health-beneficial properties and possesses a remarkably
strong antioxidant activity; but its positive effects are restnicted due to its poor water solubilily, low
bsorption by oral administration, b (easily converting to the less active cis-form, particularly
on exposure to UV light); and to overcome these limitations, encapsulation using liposome is a good
option; in this concern, liposomes are oplimal carrier for the entrapment and cellular delivery of drugs
as they can incorporate a lipophilic drug within the membrane bilayers to protect it from light and other
degradalive processes; in this study, liposomal resveratrol was prepared by reverse-phase evaporation.
After preparation, liposomes were probe sonicated and then characterized by size and encapsulation
efficacy. The effect of different formulation factors on the encapsulation efficiency and the particle sizes
were investigated. These factors included the mole ratio of the drug to soybean phosphatidyicholine
(drug/SPC), the mole ratio of cholesterol to soybean phosphatidyicholine (chol/SPC). The encapsulation

efficiency of 95.66 % was obtained when using drug/SPC (1:12 mol ratio), Chol/SPC (1:5 mol ratio).
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Pat van dé

Resveratrol (RES) la méat polyphenol khang
ddc 16 tw nhién cé trong nhiéu loal thyrc vat nhw:
nho, dau, dau tvong, cbt khi ci... Nhidu nghién
ctru cho thdy RES c6 tac dung chéng oxy héa
manh hon ca vitamin E va C, bdo vé than kinh,
chéng viém, chéng ung thu... ", Tuy nhién cing
nhw nhiéu polyphenol ty nhién khac, RES tw do
¢6 sinh kha dung bj han ché bdi d6 hoa tan kém
trong dich sinh hoc (< 0,001 moliL), khd ndng
héap thu qua dudng uéng thap, khéng on dinh va
chuyén héa thanh dang it c6 hoat tinh sinh hoc
do t4c déng cua tia UV. Do vay, liposome la dugc
coi 1a ch&t mang thich hop @& khic phyc nhirng
han ché nay do cé tinh thich tng sinh hoc, phan
hy sinh hoc hoan toan va cé thé mang ca dugc
chét than ddu va duoc chat than nudc. Hién nay,
trén thé gioi da co mét sé cong trinh nghién ciru
ciing nhw san xuét ché pham liposome RES. Tuy
nhién, & Viét Nam méi chi nghign ciru tbng hop
RES béing phuong phap héa hoc, hay phan lap
tlr cay cbt khi ¢, hién chwa c6 cdng trinh khoa
hoc dugc cong bd vé ng dung liposome dé
|am ch4t mang RES. Do dé. chiing t6i thyc hién
nghién ciu nay véi myc dich nham tao duoc va
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nanotechnology, sonication.

khéo sat anh hwdng ctaty 16 duoc chat, ta dugc
trong cong thire dén cac dic tinh cla liposome
resveratrol.

Nguyén liéu, thiét bj va phwong
phap nghién ciru

Nguyén ligu va thiét bj

Nguyén ligu

Trans-Resveratrol dwgc san  xuat  bdi
Cong ty DSM Nutritional Products Ltd (Thuy
Si).  Phosphalidylcholin  dadu  nanh  (soy
phosphalidylcholin-SPC) do Cong ty Avanti potar
Lipids (My), cholesterol (chol) do Merck (Birc)
cung cap. Triton X-100, diethyl ether va mét s
hoa chét khac dat tiéu chuan ding cho phan tich.

Thiét bj

Mang polycarbonat kich thudc 16 loc 0,4 pm
vi 0,08 pm (Whatman, My). Tui thdm tich MWCO:
12000-14000 Da (Spectrum Labs-My). Thiét bi
siéu am dau dod Labsonic tn sé 30 kHz (Nhat
Ban). May quang phd Spectro UV-VIS Double,
Labomed, Inc. (My). May cAt quay BUCH! R-210
(Thuy S§). Kinh hién vi dign tor truyén qua (TEM)
JEOL 1010 (Nhat Ban).
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Phwong phap nghién ciru

Tao tiéu phén liposome resveratrol

Tao cac tiéu phan liposome resveralrol theo
phuong phap phuong phap bde hoi pha dao 19,
t6m &t nhuw sau' Hoa tan hdn hop phospholipid,
cholesterol, RES vao diethyl ether B sung thém
dém PBS pH 7,4, sau @6 siéu am lién tyc bing
may siéu am cim tay trong 5 phit, cwdng do
100% @4 tao nhii tveng min nuée/dau Toan b
dich dwgc cét quay chan khéng & 40 C, tbc do
quay 100 vong/phdt trong 30 phit. Sau khi lop
mang mdng lipid dwgc tao thanh cét quay thém
60 phut d& lam bay hoi hét dung méi hiu co.
Hén djch liposome tao thanh dugc siéu 4m gian
doan bang sigu am cAm tay, cuong dé 100 %,
nhip phat xung 0,6s, trong diéu kidn nhigt 36 thip
(< 50° C), thevi gian 5 phut. Hén dich liposome sau
khi siéu &m duoc loai RES tu do bang phuong
phap thim tach voi mang foc kich c& 16: COMW
= 12000 - 14000 Da, trong dém PBS pH 7.4
tham tach trong 18 gi& trong didu kign nhigt 46
thép (2 — 8 °C), thay dém sau 2 gid, 4 gi&r va tiép
tyc @é thdm tach qua dém (Iuu ¥ boc gidy nhém
dé tranh anh sang trong qua trinh tham tach).

Khi khao sat ti 1§ mol RES/SPC, gil nguyén
ti 1& mol chol/SPC, thay déi ti 1&¢ RES/SPC con
cac thong sé khac thudce quy trinh bao ché khéng
thay dbi. Twong ty, khi khao sat ti 18 mol chol/
SPC, gil nguyén ti 1& mol RES/SPC, thay déi tf 1&
chal/SPC con cac théng sé khac khéng thay dai.

Danh gid liposome resveratrol tao thanh

Kich thubc tiéu phan, phén b6 kich thude tidu
phan

Kich thudc tiéu phan (KTTP), phan b kich
thuéc tidu phan dwec xac dinh bing thiét bi
Zetasizer ZS90 (Anh) sau khi pha lodng hdn dich
200 14n bang dung dich NaCl 0,8 % da loc qua
mang loc 0,2 um.

Baénh gia hiéu suét liposome héa resveratrol

Nguyén tdc: Pha v& mang liposome béng
chét hoat dong bé& mt Triton X-100, sau 66 pha
loang va tién hanh dinh Iuong RES bing phuong
phap quang phd UV-VIS.

Hidu sudt liposome héa (EE %) duoc tinh
theo céng thire:

24

_ Lugng RES dwpe liposome héa

EE% = X100%=§x100%

Téng lryng RES

Trong 6: Luong RES duwoc liposome hoa 1a
lvong RES ¢6 trong hposome sau khi da tham
tach loai RES ty do. T6ng lwgng RES la lrong
RES c6 trong hén dich liposome trudc khi thdm
tach. A, 98 hap thy quang clia mau sau khi tham
tach; A: Do hdp thy quang cla mau truoce khi
tham tach.

Binh Irgng RES béng phwong phép quang
phé UV-VIS' Hda tan 0,01 g RES trong dung dich
Triton X-100 (1%). Quét phd hép thu cla RES
trong moi truong dém PBS va Triton dé tim ra
bréc séng hap thy cyc dai clia RES trong mdi
trvong nay (A max). Khao sat méi twong quan
giva ndéng d6 RES vé1 mat do quang va danh gia
d0 13p lai cia phuong phap. Banh gia anh hudng
clia ta dwge dén phép dinh luong.

Phwong phap xt ly s6 liéu

Cac s liu duoc x ly bing phan mém
Microsoft office Excel 2007 @& tinh gia trj trung
binh va d léch chudn SD. S dung kiém djnh
ttest dé danh gia sy khac nhau giiva cac két qua.
Si khéc biét la c6 y nghia thdng ké khi p < 0,05.

Két qua

Khao st anh hwéng cia ti 1§ mol RESISPC
trong céng thivc dén KTTP, PDI va hiéu sust
liposome héa

Tién hanh tao liposome RES, trong 86 cb
dinh ti 1& mol chol/SPC = 1/5, ti 1& mol RES/SPC
1an luot 14 1/6; 1/9; 1/12 va 1/15 (bang 1). Thé
tich diethyl ether dé héa tan cac thanh phan ta
30 mi, thé tich dém PBS pH 7,4 la 10 ml. Tién
hanh danh gia KTTP, phan b KTTP va hiéu subt
liposome hoa ctia cac miu. Két qua duoc trinh
bay trong bang 2.

Bang 1: Thanh phén céng thikc béo ché céc
mau khdo sat i 16 mol RES/SPC

Ti1¢ RES/SPC  1/6 1/9 1/12 1/15
Mees (9} 0,0100 0,0100 0,0100 0,0100
Mepc (9) 0.2036 0,3054 04072 0,5090

M., 00203 00305 00406 0,0508
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Bang 2: Anh hudng cta tf ¢ RES/SPC dén kich thuoc tiéu phan (KTTP), phan bé KTTP liposome

KTTP trung binh KTTP trung binh méi| % theo | D6 rong pic | Hiéu sudt
RES/SPC| PDI 1" cia hg (dnm) | P'€ pic (d.nm) thétich | (dnm) | (EE%+SD)
1 T 199.0 16,8 93.50
16 |0.371 2332 2 3629.0 83.2 1446.00 | 81,15+ 1,29
3 0.0 0.0 0.00
1 155.9 18,4 106.40
119 | 0,457 256,7 2 3306.0 81.6 1485.0 88,11+ 0,98
3 0.0 0.0 0,00
1 774 17.4 31,23
112 0,405 237,9 2 348,8 9.9 142,60 95,66 £ 1,07
3 49220 72.8 888,60
1 1772 129 63.02
115 | 0,436 251,9 2 2602,0 87,1 889,50 94,81+ 0,91
3 0.0 0.0 0,00

Két qua thu duorc tir bang 2 cho thdy khi thay
a8 i 16 RES/SPC va gii nguyén i 1& chol/SPC
thi cac mau thu dwoc c6 kich thudc tidu phan
liposome kha I&n, phan bé KTTP rang (PDI ~
0,4), hé kém ddng nhat. Ca 4 ti 1& d&u cho hiéu
suét liposome héa trén 80 %, trong d6, 2 mau cho
hiéu sut trén 90 % (1/12 va 1/15). Tuy nhién, khi
gidm tf 18 RES/SPC, hiéu suét tai thubc tang 1én
tir 81,15 % (1/6) dén 88,11 % (1/9) va 95,66 %
(1/12) (cao hon ¢6 y nghia théng ké so véi mau ti
1& 1/9, p < 0,05), nhwng khi giam xudng con 1/15
thi higu suét lai gidm nhe con 94,81 % (khdng co
¥ nghia théng k&, p> 0,05). Do d6, chiing toi lya

chon i 1& RES/SPC = 1/12 cho hiéu suét tai thubc
cao nhét, kich thwére va PDI kha nhé d& ap dung
cho cac nghién ctu liép theo.

Khao sat anh hwéng cira ti 1é mol chol/SPC
trong céng thirc dén KTTP, PDI va hiéu suét
liposome hoéa

Tiép theo, khi tao liposome RES ¢6 dinh ti
1& mol RES/SPC = 1/12, thay @6i ti 1& mol chol/
SPC Ian lwot 14 1/2;1/3;1/4;1/5 (bang 3). Thé tich
diethyl ether dé hoa tan cac thanh phan Ia 30 ml,
thé tich dém PBS pH 7.4 Ia 10 ml. Két qua dugc
trinh bay trong bang 4.

Bang 3: Thanh phén céng thirc bdo ché cac mau khdo sat tf 16 mol chol/SPC

Ti 1€ chol/SPC 172 13 14 1/5
Meeq (0) 0,01 0,01 0,01 0,01
M, (9) 0,4072 04072 0,4072 0,4072
Mg, (9) 0,1016 0,0677 0.0508 0,0406

Bang 4: Anh huding cla t1 16 chol/SPC dén kich thubrc tiéu phan (KTTP), phén bb KTTP liposome
vé hiéu suét tao liposome

KTTP trung binh % theo D6 rong pic Hiéu suat
Ghouspc  PDI ng’ Itv’eu (’id?n‘::;’;h Pic méi pic (lgnmj t;é tich '(d..ngrjp (EéVg * SD}
1 92,5 26.7 37,16
172 0,397 2378 2 4448 17,8 19890 85852174
3 5302.0 555 705,10
1 62.8 329 24,02
13 0,383 2356 2 417,0 19.1 20450  89.58:071
3 5103.0 48,0 843,20
1 83.2 322 3542
14 0,433 234,1 2 4940 203 221,70  93.55:074
3 5269.0 474 718.30
1 774 174 31,23
15 0,405 237.9 2 3488 9.9 14260 9566+ 1.07
3 4922.0 72,8 888,60
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Két qua thu dugc bang 4 cho thay liposome
¢6 kich thudc kha 1on va khdng ¢6 sy khac biét
nhigu gita cac mau, phan bd KTTP chua that
ddng déu, PDI con kha 1on (khoang 0.4), cac
méu déu co hiéu suét liposome hda cao, t» hon
85 dén hon 95 %. Tuy nhién, khi gidm ti 1& cho!
trong méu, higu sudt liposome héa tang kha
nhiéu. M3u c6 ti 1& chol cao nhél cho higu suét
liposome hoa thap nhét (85,85 %). Mau co ti 1&
chol thap nhét (1/5) cho hiéu suét lippsome hoa
cao nhét (95,66 %), cao hon c6 y nghia so vdi
mau ¢o ti 18 1/4 (p < 0,05). Do d6. tr két qua
nghién ctru trén, chung 16i lwa chon cong thic b
ti 18 mol chol/SPC = 1/5 cho hiéu suat liposome
héa cao nhét dé dung trong cac nghién ciru tiép
theo.

Ban luan

Vé phwong phép tao liposome resveratrol

Trong sb c4c phuong phap tao tiéu phan
liposome, béc hoi pha dao la mét trong nhing
phuong phap don gidn va cho hiéu suét cao 191,
Phuong phap nghién clru nay cho higu suat
liposome héa cao, mau cao nhét cho higu suat
95,66 % (bang 2). So sanh v&1 nghién clu cla
Xin Y. L. va cong sy 1, ciing str dung phwong
phap béc hoi pha dao cing nhw phwong phap
lam nhd kich thude tidu phan, higu sudt thu duoc
1& teong déng (95 %). Trong khi d6, cac phrong
phép hydral héa mang film cho hidu suét thap
hon (khoang 50%) 129, Biéu nay co thé duoc
gidi thich do khi tién hanh chung t6i da cai tién
quy trinh, tién hanh cat quay thém 1 gi& sau khi
ether bay hoi hét, vi theo Cortesi R. ether tdn
dv trong ché pham viva déc viva c6 thé gay ro
fi dwoe chét, ngoai ra ching 161 con tién hanh
1am lanh mau bng nwdc da khi siéu am @é tranh
hién trong qua nhiét gay oxy héa RES 1. RES
rAt d& bj giang hoa bdi anh sang, do d6 toan bo
qua trinh dwgc tranh anh sang.

V& phuong phap lam nhé kich thuec tidu
phan, chung tai s dung phuong phéap siéu am
trong nghién clru, béi phuong phap nay don
gian, thoi gian tién hanh nhanh va khéng cin
thiét bj qua phire tap. Tuy nhién, liposome thu
dugc co kich thuoc tiéu phan kha lon, phan bd
kich thedc tidu phan rong va khéng co sw khac
biét nhiéu gita cac mau (bang 2). Didu nay c6
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thé gidl thich do nang lweng siéu &m phan tan
khong dbng déu gitia céc vi tri, lrong @6 cac tidu
phan néim cang gan que siéu am thi chju tc djng
Iy cang I&n dan dén bi lam nhé & mirc d9 I6n
hon nhieng tiéu phan ndm xa hon. Do vay, cin c6
thém cdc nghién cilru tiép theo so sanh phuong
phap siéu am v&i cac phuong phap lam nhé kich
thuéc tidu phan khac nhu phuong phap day qua
mang. Tuy nhién, giai doan tao nhi twong nude)
dau rét quan trong. Khi thém pha nwéc vao pha
dung mdi hivu co, do khdng trdn 1an voi nuée,
nén pha dung méi hiru co tén tai tach rigng véi
pha nwéc, do d6 can st dung nang lugng siéu
am a0 Ion dé tao nhd twong &n Ginh. Do vay,
chung t6i ding siéu am cam tay va siéu am lién
tuc dé tao Guoc nhi trong dbng nhat. Nhigt do
khi siéu am nén duoc kiém soat dudi nhiét s3]
chuyén pha cua lipid, vi khi & nhiét dé cao hon
nhiét dé chuyén pha cia SPC, SPC t4n tai dang
vé dinh hinh, lién két Idng 1&o. Do @6, dudi ning
Irgng siéu &m cao c6 thé ddy RES ra khai mang
SPC kép. Ngoai ra, ca SPC va RES déu dé bj oxy
héa, dac biét & nhiét a6 cao ma qua trinh siéu am
dé gay qua nhiét cyc bd, nén cin lam lanh trong
khi siéu am cling nhu chi siéu am ngét quang.

V& anh hwong cla céc yéu té céng thirc
bao ché téi tinh chét hé liposome tao thanh
va hiéu sut tao liposome

Phospholipid 1& thanh phadn co ban chu
tao liposome, nghién ciu nay s dung logi
phospholipid Ia SPC, chol duoc thém vao déng
vai trd 8n dinh mang. Khi giam ti 16 RES/SPC,
hiéu suét liposome hda tang 1&n, c& thé giai thich
do RES ndm trong mang phospholipid kép, néu
1i 18 RES cao vuot qua kha nang tai thube cla
liposome thi RES khéng duoc bao hét dén dén
du thiva va tn tai dudi dang hoa tan hogic két tia
trong mdi treding nuée va sé bi loai §i khi thdm
tach, do d6 i I& thuéc dwoc tai vao liposome so
V& tdng lugng RES st¥ dyng sé& thip. Khi giam li
1& RES so vé1 SPC thi lwgng RES Gugc SPC bao
g6i ciing s& tng dén khi toan bd RES duoc bao
trong liposome thi hiéu suat nay s& khong tang
nwa, viéc tang SPC khéng gitp lam tang hiéu
suét liposome héa, hon niva viéc tang SPC trong
khi khong gitp tang hiéu suét liposome héa ciing
gay tén kém nguyén liéu khi san xuét quy mé Ion.
Nghién clru nay cho thay ty 1& 1/12 Ia phu hop
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nhét, két qua nay trong 8dng véi két qua nghién
clru trwdre 1),

Khi gidm ti 1& chol/SPC, hiéu suét liposome
hoéa tang dang ké. Cong thirc co i 1§ chol cao
(chol/SPC = 1/2) cho hiéu suét liposome hoa thap
nhét. Nguyén nhan 13 do ca chol va RES cing
n&m trong mang SPC, ma SPC chi co mét gidi
han nhét dinh, khi ti 1& chol cao, né sé canh tranh
vi tri trong mang voi RES va day RES ra khéi
mang dan dén giam hiéu suét liposome hoa. Khi
1i 1& chol gidm, khdng gian trong mang dwoc bao
vé bdi SPC téng lén lam cho Ivgng RES duoc
va0 bén trong mang liposome téng, do dé tang
hiéu suét liposome hoéa. Tuy nhién, chol cé vai
trd n dinh mang, lam tang 86 cirng cha mang,
tang strc chju dwng cla liposome dudi ap lwc
tham thau va béo vé liposome khéi trong tac véi
protein trong dich sinh hoc, khi ti 1& chol qua thap
c6 thé gay tach pha va lam chol phan bb khong
dbng ddu trong mang. Do vay ching téi chi dirng
nghién ciru & ti 1& chol/SPC = 1/5.

Két luan

Nghién ciru 44 tao duoc liposome RES bang
phuong phap bdc hoi pha ddo va khdo sat,

Ganh gia anh hudng cla ti 1& cac thanh phan
trong céng thirc dén higu suét liposome hoa
RES. Két qua cho thay KTTP thu dugc khoang
200 nm, PDI khoang 0,4. Ty |&é mol RES/SPC/
chol phur hgp nhét la 1/12/2,4.
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JNghién ctru tic dung tre ché té bao ung thw
dai trang cia dich chiét téi den
va S-allyl-L-cystein phan lap tir t6i den

Hb Anh Som, Vii Binh Duong’
Hoc vién Quan y - B¢ Quéc phong
* E-mail: vbduong2978@gmail com

Summary
The anti-cancer effect of S-allyl-L-cysteine (SAC)} and black garlic extracts on the HT-29 cell line was
investigated. The HT-29 colon cancer cells were inhibited at 50 mM, 100 mM of SAC and 0.25 mM, 0.5

mM, 1.0 mM of black garlic extracts.

Keywords: Black garlic, SAC, HT-29, anticancer.
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