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Summary
Unilamellar liposomal vesicles of resveratrol were formed and homogenized by probe sonication
and extrusion. In companson, the average size of liposoms by extrusion and probe sonication were
109.9 nm and 158.6 nm, respectively; the amount of resveratrol encapsulated by the obtained liposoms
were about 95.0 % and 94.8 %, respectively. The polydispersity indice of the liposoms by extrusion
and probe sonication methods were lower than 0.05 and 0.302, respectively. TEM images also showed
that extrusion technique provided a better approach for preparation of liposomal resveratrol in terms of

physical morphology.
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D3t van dé

Méc dii resveratro! (RES) dwoc cho 1 ¢6 tiém
nang cai thién sirc khoe va phong ngira bénh man
tinh nhung trén thye té viéc s dung resveratrol
dang ty do gp nhiéu han ché do RES kém én
dinh dwén tac dong cla anh sang, nhiét d6. RES
tw do sau khi hap thu qua duwong ubng bi chuyén
héa nhanh va nhidu & gan lam cho sinh kha dung
duwong udng rét thap. D& khac phuc cac nhuoc
diém clia dang tir do, liposom khong chi bao vé
RES khi tac dong bat loi cia moi trvong, lam
tdng d &n dinh ma con gop phan cai thién sinh
kha dung dwong udng clia RES, Két qua clia mot
s nghién cwvu trvdc da cho thay liposom c¢6 kich
thudc tiéu phan khoang 70- 100 nm lam tang do
&n dinh, giam déc tinh va téng sinh kha dung cua
RES! 23, Vi vay, viéc lam nhd va déng nhét hoa
kich thudc [a cin thiét trong quy trinh tao liposom
RES. Dé gép phan tao dang ché pham liposom
RES 6n dinh, tang sinh kha dung duong ubng
cho RES ching t6i thuc hién nghién céu nay
nham muc tiéu: khao sat va Iya chon quy trinh
1am giam va déng nhat hoa kich thuéc liposom
RES tu hai phuong phap day qua mang, phrong
phap siéu am cadm tay va danh gia mét sé dac
diém cua ché phdm duoc tao thanh.
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Nguyén liéu, thiét bi va phwong
phap nghién ciru

Nguyén liéu

Trans-  Resveratrol duwoc san xuédt boi
cong ty DSM Nutritional Products Ltd (Thyy
Si).  Phosphatidylcholin  d4u  nanh  (Soy
phosphatidylcholin- SPC) do cdng ty Avanti polar
Lipids (My), cholesterol (chol) do Merck (Birc)
cung cép. Triton X- 100, diethyl ether va mjt sd
héa chat khac dat tidu chuan dung cho phan lich.

Thiét bi

Mang polycarbonat kich thwdc 16 loc 0,4 pm
va 0,08 ym (Whatman, My). Tui tham tich MWCO:
12000- 14000 Da (Spectrum Labs- My). Thiét bi
liposom extruder cam tay (My). Thiét bj siéu am
cAm tay Labsonic tin sb 30 kHz (Nhat Ban). May
do quang phd Spectro UV- VIS Double, Labomed,
Inc. (My). Kinh hién vi dién t truyén qua (TEM)
JEOL 1010 (Nhat Ban).

Phuwong phap nghién ctru

Tao tiéu phan liposom resveratrol thé

Tao liposom RES heo phuong phap béc
hoi pha dao. tom t&t nhu sau: Hoa tan RES.
phospholipid va cholesterol vao diethyl ether
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v6i i 1§ mol RES/SPC/chol da khao sat phi hop
nhét 13 1/12/2,4. B sung thém dém PBS pH 7.4
(137 mM NaCl; 2,6 mM KC1; 6.4 mM Na,HPO,;
1,4 mM KH,PO,), sau dé siéu am lién tyc trong
thori gian 5 phut, tan sé 30 kHz @& tao nhi tvong
min nudc/dau. Toan bd dich dwoc cAt quay chan
khong & 40°C, tbc @6 quay 100 vong/phut trong
30 phit. Sau khi I0p mang méng lipid dwoc tao
thanh cht quay thém 60 phat dé lam bay hoi hét
dung méi hi*u co. Hydat héa mang méng lipid
bing dém PBS pH 7.4, & 40°C, téc d8 quay 80
vong/phit trong 2 gicy.

Lam nho kich thwoc va déng nhat héa
liposom RES

Phuong phap déy qua méang: Hén dich
liposom thd dwgc U &4m & nhiét b 45°C trwdc
khi d4y. BAu tién diy qua mang polycarbonat
kich thuéc 18 mang loc 400 nm, sau a6 day tiép
qua mang 80 nm. Thay déi sb lan day & médi loai
mang va khao s&t &nh hudng cla sé 1an dy to1
cac dac tinh cua liposom RES.

Phuong phép siéu &m: Hén dich liposom
thé sau khi bao ché bing phuwong phap béc hoi
pha d4o duwgc cho vao I thiy tinh, thé tich m&u
liposom khodng 10 mi. St» dyng thiét bj siéu am
cam lay Labsonic®M, tan sé 30 kHz dé lam giam
kich thuc tiéu phan. Que siéu am duoc dat ngap
vao khoadng 2/3 mau. Khao sat anh hudng cua
nhip phat xung (lién tuc hay gian doan) va thoi
gian siéu am 16i kich thudc tiéu phan (KTTP),
phan bé KTTP, higu suat liposom hoa

Tinh ché liposom resveratrol

Hat hén dich liposom sau khi lam nho va dong
nhat héa kich thwdc bang day qua mang hoac
siéu am cho vao tui thAm tich (12000 — 14000
D) duoc kep chat hai dau. M61 truéng tham tich
1a dém PBS pH 7.4 c6 thé tich gap it nhat 100
14n thé tich dich liposom trong tui thdm tich. Téng
thei gian tham tich 1a 8 giér, ci» mdi 2 gié thay
dém mdi mot 1An, duy tri nhigt 6 2 - 8 *C, tranh
4nh sang.

Ddnh gia liposom tao thanh

Hinh thae

Béng cam quan, liposom RES sau khi thdm
tich phai 1a hdn dich mau tréng duc, khdng co cac
éu phan kich thudc 16n co thé quan sat bing
mét thudng, ¢6 thé 13ng sau mot thoi gian bao
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quan nheng phai nhanh chéng phan tan déng
nhét trd lai sau khi lac.

Kich thuore tiéu phén, phan bé kich thudre tiéu
phan

Xac dinh KTTP, phan bb KTTP bang thiét bi
Zetasizer ZS90 (Anh) sau khi pha loang hdn dich
200 Ian bang dung dich NaCl 0,9 % da loc qua
mang loc 0,2 um.

Dénh gia higu suét liposom héa resveratrol

Trwéc tién, Ginh lwgng RES trong hén dich
liposom trwr¢re va sau khi tham tich loai RES ty do
bang phwong phap quang phd UV- VIS: Hoa tan
0,01 g RES trong dung dich Triton X- 100 (1%).
Quét phé hép thu clia RES trong khoang buéc
song tir 200 nm dén 800 nm dé tim ra budrc séng
hép thy cwc dai clia RES (A max = 308,5 nm).
Khao sat méi trong quan giva ndng d6 RES va
mat 3¢ quang va danh gia do 1ap lai cia phuong
phap. Buong chudn thu dugc dang durong thdng
c6 phurong trinh hdi quy tuyén tinh 1a y = 0,1078x
+0,0198 véi hé sb twong quan R, = 0,9999. Két
qua kh&o sat @6 I3p lai cho thdy 6 léch chuan
tuong ddi cua gia tri do hap thy quang 12 RSD
= 0.88% < 2%. Phuong phap dinh lvong RES
béng ky thuét do quang khong by anh hudng bdi
ta dwgce SPC, chol, co dd Idp l3i cao va co tinh
tuyén tinh nén co thé ap dung dé dinh lugng RES
va danh gia hiéu suét liposom héa RES

Hiéu suét liposom hoa (EE) duoc tinh béng ti
1& % gira néng d6 RES trong hén dich liposom
sau khi thdm tich loai RES ty do v&i ndng dé
RES trong hén dich liposom trwéc khi thdm tich
theo cong thivc:

CE AE
EE % =— x100=— x 100
CcT AT

Trong dé:

CE I3 néng dé RES trong hén dich liposom sau
khi tham tich loai RSV ty do (ug/mi). CT la néng
do RES trong hén djch liposom trutdc khi thdm
tich (ug/mi). AE 1é d hép thu quang cua hén dich
liposom sau khi thdm tich, AT la d6 hép thy quang
cua hén dich liposom trudc khi tham tich.

Xip ly s6 ligu

Cac sb litu duoc xiv Iy bing phin mém
Microsoft office Excel 2007 @& tinh gia tn
trung binh va d¢ léch chun SD. Su dung kiém
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dinh t- test d& danh gia st khac nhau gira cac
két qua. Sy khac biét 1a c6 y nghia thdng ké khi
p <0,05.

Két qua va ban luan

Lwa chon quy trinh giam kich thwoc va
ddng nhét hoa bing phwong phap diy qua
mang

Liposom nhiéu lop duge gidm kich thudc
va déng nhét hoa bang phuong phap day qua
mang. BAu tién mau duoc ddy qua mang c6 kich
thwoc 16 400 nm va sau do ddy qua mang c6 kich
thuec 16 80 am

Véi cac mau liposom qua cac lan day & mang

400 nm, két qua dugc trinh bay & bang 1 cho
thdy kich thuéc trung binh va chi sé PDI cla
hé giam dén theo s6 14n day. Sau 7 lan day PDI
giam manh nhat, giam &1 50 % (tir 0,535 xudng
con 0,256). Cac 1an dy tiép theo PDI gidm trung
binh 20- 30 %, PDI gidm ré rét & |an day thir 9
va thdp nhat & Ian ady thr 13. S lwong pic vaty
1& phan trim theo thé tich cda cac (iéu phan kich
thuée Ion hang nghin nm gidm, ty 1& phan tram
theo thé tich ctia cac tiéu phan kich thudc nhé
tang Ién qua cac 1&n day va dén i4n ddy thir 13
thu dwgc hé phan tan voi 1 pic. Do vay, la chon
s6 lan ddy qua mang 400 nm 14 13 14n cho cac
nghién ciru tiép theo.

Bang 1: Céc thdng sé dénh gia tiéu phén liposom sau khi ddy qua méang 400 nm

> P P
sétinaiy P N Po miipicinm) oo tbuch | (anmy
1 1000 371 269
0 0.535 970,9 2 143,86 26 31.88
3 5502 60,3 620,80
1 150,72 7.8 2912
7 0,256 259.9 2 364,80 15,3 164,50
3 4456 76.9 1115,60
1 95.40 275 26,78
9 0,197 251.9 2 373,60 72,5 165.64
3 0 0 0
1 134,02 32,6 35,80
n 0.197 246,9 2 414,20 67,4 180,18
3 0 0 0
1 248 100 102,28
13 0,140 2244 2 0 0 0
3 0 0 1]

Tiép theo, mau liposom sau khi day 13 Ian
qua mang co kich thuec 18 lpc 400 nm dwoc day
uép qua mang 80 nm, khao sat sb Ian ddy khac
nhau' 5, 7,9, 11, 13, 15 an. LAy mau & sé I3n

g4y khac nhau dem tham tich loai RES ty do, sau
d6 danh gia anh hwéng cla sb 1an day i kich
thuéce, phan bd KTTP va hiéu suét liposom héa.
Két qua cac thang sé danh gia liposom duec thé
hién & bang 2.

Bang 2: Cac thdng sé danh gia éu phan liposom sau khi ddy qua mang 80 nm

Séidnddy  PDI KT?’P trung binh Pic KTTP trung binh % D6 rong pic  Higu suit
cua hé (d.nm) méi pic (d.nm)  theo thé tich d.nm) (%)
5 0,111 127,0 1 112.40 100 44,63 95.10
7 0,096 17,9 1 106.50 100 33,58 94.80
9 0.080 13.2 1 102.06 100 30,64 95,18
1 0.062 112.9 1 101,50 100 30.10 95.04
13 0,054 110.8 1 100.94 100 27.78 94.93
15 0,043 109.9 1 100,46 100 26,82 95,06
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Két qua & bang 2 cho thay PDi ciia hé thu
dugc sau cac 1an ddy qua mang 80 nm giam dan
vé 0. Tr sau 1an ddy thi 9 kich thudc trung binh
cba hé giam khong dang ké, tuy nhién PDI giam
thap nhét sau 15 tan day. Hiéu suét liposom héa
cua cac mau liposom RES thu duwoc & sb tan
ddy khac nhau khong chénh léch nhidu (khoang
95%). Kich thudc tidu phan gidm dan theo sy
tang sé lan day qua mang, sau 1an ddy thi 15
kich thuoc liposom thap nhét 14 109,9 nm. Do
vay, chon sb 1an day qua mang 80 nm 1a 15 Ian
cho cac nghién ctvu tiép theo.

Khao sat dnh huong cua diéu kién siéu &m
t&i cac dac tinh cua liposom

L4y cac mau liposom sau cac khoang thdi
gian siéu &m khac nhau vén tan sé siéu am lién
tuc hay gian doan (nhip phat xung 0.6 s) Tién
hanh danh gia kich thudc, phan b KTTP va higu
sut liposom héa RES, két qua dugc trinh bay &
bang 3. Thé&i gian siéu am cang dai kich thudc
trung binh va PDI cang gidm, hé tré nén @dng
nhét hon (it pic hon va/ hoac pic gon hon). Mat
khac, véi cung thai gian siéu am thi siéu am lién
tuc tao ra hé liposom cé kich thuéc va PDI nhd
hon so voi siéu am ngét quang. Trong phwong
phap siéu am cam tay cac tiéu phan & cang gan
que siéu am cang chju tac dong luc siéu am véi
cudng d6 1én hon, do dé cac tiéu phan dugc Iam
nhé véi mirc A6 khac nhau. Vi vay hé liposom
thu dwgc c6 khoang phan bd kich thuéc rong

(bang 3). Trong nghién ctru trrde do, Isailovic va
cong sy da tién hanh tao liposom RES thd bang
phuwong phap hydrat héa mang phim, sau dé
ciing dung ky thuat siéu am cAm tay (siéu am lién
tuc trong thai gian 6 phit), két qua cho PDI bing
0,47, phu hop voi két qua nghién ciu nay. Trong
khi @6, kich thudc trung binh cia hé liposom
trong nghién ctru cla Isailovic cao hon nghién
ciru cua chiing téi (290 nm so véi 158,6 nm sau
siéu am lién tyc). Co thé do Isailovic va cng sy
c6 st dung mot i 1& chol kha cao. Sy c6 mét cia
chol trong thanh phan mang phospholipid ¢6 xu
hwéng 1am tang kich thudc trung binh cia hé
liposomi). Bang 3 ciing cho thay théi gian siéu
am cang dai hiéu suét liposom héa cang giam.
Véi cung thot gian siéu am thi siéu am lién tuc
c6 hiéu suat liposom héa thap hon siéu am gian
doan. Siéu am cam tay dwa mdt ndng lugng lon
vao mau, lvc phan cat 1on co thé lam nut v
liposom va lam tang nhiét 46 mau siéu am, dic
biét 13 khi siéu am lién tyc. Néu khong kiém soat
t6t, nhiét 36 c6 thé tang trén nhiét do chuyén pha
cla SPC. Hau qua |a Iop mang lipid kép & trang
thai tinh thé 18ng, kha nang Ivu gitr RES kém di
va RES co thé bj lyc siéu am ddy ra khol mang
lam giam hiéu suét liposom héa. Biéu nay cé thé
gidi thich cho hién twong gidm hiéu suét liposom
héa RES khi ting théi gian siéu am va thay dbi
nhip phat xung.

Bang 3: Anh hutng cua digu kién siéu dm 16i KTTP. phén b6 KTTP, hi¢u sudt liposom héa RES

Didu kign PDI KTTP trung binh

KTTP trung binh % theo thé D réng pic

Higu suat

cua hé (d.nm) méi pic (d.nm) tich (d.nm}) liposom héa (%)
7 1000 371 269
Chua siéu 3m 0,535 9709 2 14386 26 31.88
3 5502 603 6208
822 607 2.7
Siéu am hién fyc 3 pht 0,31 183.4 524, 19.1 2644 92,20
504 202 8294
70,0 872 4038
Sidu am lién tyc 5 phot - 0,302 158.6 385, 128 144.1 90,03
0 0 0
- 1595 163 0.38
Siéu am gidn dogn nhip 4 2574 13756 306 449,4 95,10
phat xung 0.6 s 3 phut 5294 531 708
Siéu am gian doan nhip 3 =2 597
4 132,06 2. 4 4
phat xung 065 5 phat 447 2188 s e o 9480
PR 1 193,96 13, 125,16
Siéu &m gién doan nbip g 15 2128 2 482 B3, 124 9379
phat xung 0.6 s 7 phut 3 4056 22. 10.30
- 1 84,56 324 a184
Siéu am gian doan hip 5 15 193,82 2 439.4 92 18798 92.90
phét xung 0.6 s 10 phat 3 2802 58.4 904
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Nhu vay, khi siéu am lién tuc kich thwac va PDI
gidm nhiéu hon siéu am gian doan tuy nhién hiéu
suét liposom hoéa lai thap hon. Véi siéu am gian
doan méac du hé liposom sau siéu am 10 phut c6
PDI gidm nhiéu nhét (0,396 so v&i 0,535 truéic khi
SiBu 4m) tuy nhién hiéu sut liposom héa lai thap
nhét. Do do, dé dam bao hiéu suét liposom, ching
t6i ira chon diéu kién siéu am gian doan nhip phat
xung 0,6 s trong thdi gian 5 phut.

So sanh 2 phwong phap giam kich thwéc
tiéu phan: diy qua mang va siéu 4m cim tay

Trong nghién ciru nay da so sanh két qua cia
phrong phap diy qua mang va phuong phap
siéu am cam tay. Diéu kién siéu am thich hop
nhat la phat 5 phat véi nhip phat xung 0,6 gidy
Liposom duwoc tao bdng phuong phap bdc hoi
pha dao v& duoc lam nhé kich thude tidu phan
theo mét trong hai phwong phap siéu am cam
tay hoac day qua mang (3ay tan luot 13 13n qua
mang 400 nm va 15 1an qua mang 80 nm). Dénh
gia liposom tao thanh vé& KTTP, phan bé KTTP.
hiéu suat liposom hda va hinh thai liposom. Két
qua thé hién & bang 4.

Bang 4: Kich thudr tiéu phén trung binh, chi s6 da phan tén vé hiéu suét ciia hé liposom déng nhat
héa theo hai phuong phap: ddy qua mang va siéu 4m dau do

Kich thwéc tiéu phén trung binh

. 5 A1) cnrd
Phwong phip theo diromg kinh Chi s6 da phan tin (PDI)  Higu suét%

Siéu am 2196 0,447 94,80

Ddy qua mang 109,9 0,043 95,06

Béng 4 cho thay hé liposom tao thanh theo
hai phrong phap siéu am va ddy qua mang co
hiéu suét gan tuong tw nhau. Tuy nhién pheong
phap dAy qua mang cho tiéu phan liposom kich
thuée nhé hon 1/2 1an va chi sé PDI nhé hon

Wv-an auy
Dituct May: 16908k
ERLAB-NIHE

nhiéu 1an, tirc 18 hé dbng nhat hon so véi phuong
phép siéu am.

Danh gia hinh thai liposom tao thanh bing
thiét bj TEM véi ky thuat nhuom soi Am ban. Ké
qué thu dwoc thé hién & hinh 1.

Ay qua aang.006
Print Mag: 35800x 4 U1 mm
40110 805,06 14 v
TEM Modo  taaging rocl May X0000x
RMLab-NINE

Hinh 1: Hinh dnh chyup TEM cue méu liposom lam nhé kich thudc bdng phurong phap siéu dm
(trai. d6 phéng dai 10 000 lan) va ddy qua mang (phai, do phéng dai 20 000 Ian)

Két qua hinh 1 cho théy cac liposom tao tir
hai phiong phap déu cé dang gan ciu. Céc tidu
phan 1go dugc W phrong phap ddy qua mang
cho liposom ¢6 kich thudc phan bé kha déng
déu. Trong khi do, cac tidu phan tao boi phuong
phap siéu am tao liposom kich thuoc phan tan
hon, quan sat thay co hién lwong nirt vé liposom.
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Két luan

Da nghién ctu Iwa chon va ap dung hai
phwong phap siéu am cim tay va ddy qua
mang trong gidm kich thwéc tidu phan liposom
resveratrol. Két qua cho thay, voi quy trinh day
hén dich liposom thé 13 IAn qua mang 400 nm va
tiép tuc ddy 15 13n qua mang 80 nm thu dugc hé
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liposom c6 kich thuéc trung binh 109,9 nm, PDI
120,043, hidu suét liposom hoa 14 95,06 %. Trong
khi d6, phrong phap siéu am cam tay voi didu
kign thich hgp nhét trong thdi gian 5 phat, nhip
phéat xung 0.6 gidy, thu duoc hé liposom cé kich
\hude rung binh 219,6 nm, PDI 14 0,447, higu
suét liposom hoa 14 94,80%. Két qua nghién ciru
ciing chizng minh dwgc cac wu diém ciia phuong
phép day qua mang so vai phuong phap siéu am
dau do trong gidm kich thuéc va dong nhat héa
tiéu phan liposom,
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JNghién cttu tac dung kich thich mién dich
ciia Hoi xuan hoan trén chudt nhit tring
bi giy suy giam mién dich bang
cyclophosphamid

Pham Thuy Phuong', Trong Viét Binh', Pham Thi Van Anh?
Nguyén Thiy Duong', Nguyén Trong Théong?

"Hoc vign Y Duoc hoe ¢6 truyen Viét Nam
*B6 mon Duoc Iy, Truomg Dai hoc Y Ha Nt
* E- mail phamthivananhhai@yahoo com.vn

Summary

The immunostimulant activity of HXH (“Hoi xuan hoan') at two daily doses, one of 1.2 g/kg and
the other 3.6 g/kg, both given orally in 7 consecutive days to immunosuppressed Swiss mice was
sludied. The drug effect was examined by relative spleen and thymus weight, lymphoid organ histology,
total leukocyte count and the leukocyte formula of the peripheral blood, IgG levels, delayed type
hypersensitivity (OA-antigen), IL-2 and INFa levels in the peripheral blood. Such oral administration of
HXH caused a significant decrease in relative spleen weight. A significant increase (p<0.05) of peripheral
blood leukocytes was observed compared to the controls HXH provoked a significant increase (p<0.05)
in IgG, IL-2 and INFa levels of the peripheral blood. Expenmentally, the HXH proved to be a potential
immunostimulant.

Keywords: Hoi xuan hoan. cyclophosphamide, immunomodulatory activity, mice.
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