Nhirng vén dé chung

HE VAN CHUYEN THU{)C LIPOSOME TRONG DIEU TRI Y HOC:
NGHIEN CUU VA UNG DUNG

NGUYEN HONG QUANG

1. MO PAU

Cong nghé nano hién dai 13 sy tong hop clia cac phuong phap san xuat va tng
dung cac san pham & cip d6 phan tir. Cac hé nano dugc mo ta boi nhitng tinh chat
vat 1y, quang hoc, dién hoc rat riéng biét ma qua do co thé dinh hudng viéc st dung
chung trong nhiéu linh vuc khac nhau, tir cong nghé vat liéu cho dén y sinh hoc. Mt
trong nhimg hudng nghién ctru ndi bat nhéat hién nay ciia cong nghé nano 1a y hoc
nano, dic biét 1a bao ché cac hé van chuyén thudc dé gia tang hiéu qua duoc 1y cho
cac ché pham thudc truyén thong, giam thiéu tac dung phu khi sir dung va di kém
v6i n6 1a giam thiéu gia thanh cua thube. Céac cau trac nano khac nhau (hinh 1) co
thé bao boc, phan tan cac hop chét thudc hodc tao ra té hop ghep doi véi ching dé
cai thién tinh chat dugce 1y cua ché pharn Viéc két hop hop chat thude véi cau trac
nano cé thé giai quyét dugc van dé vé kha ning hoa tan, gia ting tinh két dinh dén
cac bé mit sinh hoc ciing nhu dam bao su giai phong nhanh chong va cai thién sinh
kha dung cua thude [33].
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Hinh 1. Céc céu trac nano duoc sir dung trong viée van chuyén thude [33]

Vé mit cau trac, liposome 14 cac tai hinh cdu, cdu thanh tir cac phospholipid
va steroid (vi du nhu cholesteryl). Nho cAu tric hai dau (mot va nudc, mot ky nudce),
cac hop chat nay trong mdi trudng nudc c6 kha ning cudn lai thanh cac hat cau voi
chu truc 16p mang kép, phan 13i thudng 1a pha ua nudc, gitta hai 16p mang 1a pha ky
nuée. Kich thude trung binh cua liposome dao dong tir 80200 nm. Nhd ¢o céu trac
dic biét, liposome co thé gin két, bao boc va van chuyén cac hop chat thudc dén té
bao, ngdn ngira sy pha hay cu trac thude boi mot sb enzim ciing nhu gia ting nong
d6 cua thudc bén trong co thé. Mit khac, da phan cac liposome hién tai dugc nghién
clru déu duogc bao ché tir cac phospholipid c6 ngudn gde tur nhién (chu yéu trich xuét
tor md dong vat) do vay khi boc thude va di chuyén trong co thé s& c6 tinh tuong
thich sinh hoc rét cao va it bi co thé dao thai hon so véi cac cau tric nano khéc. Sy
giai phong thude khoi liposome phu thude rat nhidu vao thanh phan, d6 pH, ap suat
thim thiu va moi truong xung quanh. Ngoai ra, viéc dua cac ché pham thudc vao
liposome ciing gia ting thoi gian tic dung cua thudc va giam ham luong thube can
thiét sir dung trong qua trinh diéu tri. Su twong tac cua liposome véi té bao co thé
duoc thuc hién thong qua mot s6 co ché khac nhau nhu: Su hép phu, su két hop
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nhap bao (endocytosis) va trao d6i lipid [34]. Hién nay, rat nhiéu hop chat thude da
duogc tai vao céc cdu tric liposome danh cho cac muc dich diéu tri khac nhau. Duéi
day s& xem xét viéc nghién ctru va sir dung cac hé van chuyén thudc liposome cho
mot s6 hudng diéu tri y hoc phd bién.

2. NGHIEN CUU VA UNG DUNG HE VAN CHUYEN THUOC
LIPOSOME TRONG DPIEU TRI CAC BENH UNG THU

Hau hét cac thubc diéu tri ung thu trén thi truong hién nay déu cé chung
nhuoc diém 13 khi dwa vao co thé s& phan tan khong chon loc. Hop chét thudc &
dang ty do c6 thé di vao co thé va tiéu diét té chic ung thu, nhung ciing tdn cong ca
té bao, mo khoe manh va giy ra nhitng biéu hién doc tinh khac nhau trén co thé.
Viéc boc cac hop chét thude vao cdu tric liposome co thé 1am gia ting thoi gian luu
thong trong mau, bao vé cau trac thudc khoi sy phan hiy trao doi chat, thay dbi sy
phan tan cta thudc tai cac moé lam gia ting kha nang hap thu trong cic co quan va
cac thyc bao don nhan (gan, 14 lach, tiiy xuwong), dong thoi giam hap thy trong than,
co tim va vo ndo. Pé ¢ thé két dinh vao khdi u, cac liposome can phai 6n dinh trong
méau va co tinh twong thich voi muc tiéu. Nghién ctru ctia Yshinobu F. cho thay
liposome c¢6 thé tich tu trong mé khéi u voi ndng do cao hon hin so véi cac mod
thuong [31]. Diéu nay c6 thé giai thich bdi mot sb nguyén nhan: (7) Qué trinh nhap
bao xay ra d& dang hon dbi voi té bao khédi u, két hop duoc véi sy mé rong kha ning
tham thiu mao mach tao diéu kién cho céc liposome kich thudc nho dé dang di qua;
(2) Su khuéch tan cac hop chit thude tir liposome hodc su tuan hoan nhat thoi cua
thudc sau khi tiép cin voi mé khdi u va su di chuyén tiép theo bén trong khéi u hiéu
qua hon so véi thude ¢ dang tu do; (3) Céc liposome s& chiu tac dong ctia qua trinh
thuc bao dugc gay ra boi cac bach ciu don nhan, nho d6 co thé dich chuyén dén cac
vi tri khéi u; (4) Su tac dung kéo dai ctia cac liposome s& gia tang hiéu qua doc tinh
1én té bao ung thu cua cac chat thudc. Co ché hudng dich bi dong ciing cho phép kéo
dai sy tudn hoan cua liposome trong mé khdi u va s& mang lai nhimg loi ich trong
viéc van chuyén hudng dich cic thanh phan héa tri liéu chdng ung thu.

Paclitaxel 1a mot trong nhitng hop chat thuc chdng ung thu quan trong hién
nay. Pay 1a mot alkaloid c6 kha nang 6n dinh cac vi dng va trc ché sy sinh s6i cta té
bao nd6i md. Hop chat thude ky nude rat manh, kho bao ché va vi vay di duoc dinh
hudng st dung trong cac nghién cuu ¢ dang liposome. Nghién ctru cua Zhang da
thiét két mot cdu tric liposome tir cac polymer 1,2-dioleoyl-sn-glycero-3-
phosphocholine/cholesteryl/cardiolipin dé van chuyén paclitaxel [32]. Cac thu
nghiém sinh hoc cia ché pham nano nay dwoc tién hanh trén chudt mang khéi u
budng trimg (OVCAR-3), u phdi (A-549), u va (MX-1) va u tuyén tién liét (PC-3)
ctia ngudi. Két qua cho thay viée sir dung paclitaxel & dang liposome lam giam kich
thudc va gia tang su bién mét cua cac khédi u so véi viée st dung thube & dang tu do.
Ngoai ra, cac thir nghiém doc hoc ciing khang dinh ché pham liposome ctia paclitaxel
c6 doc tinh véi co thé thap hon rat nhidu 1an so voi paclitaxel & dang hop chét tu do.
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Nghién ctru cua Yang da bao ché ché pham liposome gin polyethylene glycol
(PEG) tai paclitaxel nham muc dich sir dung trong diéu tri cac dong té bao ung thu
v (MDA-MB-231 va SK-BR-3) [30]. Hiéu qua dugc 1y ciia ché pham nano nay sau
72h thi nghiém dd duoc danh gid, so sanh voi ché pham dang dugc sir dung trong
diéu tri ung thu va ndi tiéng trén thi truong la Taxol. Két qua nghién ciru cho thay,
khi so sanh v&i Taxol, ché pham liposome gan thém PEG lam tang chu ky ban ra cta
paclitaxel tir 50,5+1,52 dén 17,8+2,35 h ¢ chudt. Nghién ctru sy phan bé sinh hoc
trén cac mo ghép di loai (Xenograft) tir khbi u ung thu va cia chudt da chtirng minh
su tang 1én dang ké ham lugng paclitaxel & dang ché pham liposome PEG sau tiém
khi so sanh v&i ché phdm Taxol. Ngoai ra, liposome PEG ciing tao ra hiéu qua tc
ché su 16n 1én cua cac khdi u cao hon han trong cac thir nghiém in vivo.

Cisplatin (CDDP) 1a mdt trong nhiing tac nhan hoa tri hiéu qua hién nay,
thuong stir dung qua duong tiém tinh mach dé diéu trj cac loai ung thu vi, ph01 nao
va cac khéiu ¢ ¢d [18]. Ngoai ra, CDDP ciing dugc st dung rong réi trong diéu trj
ung thu di cin phic mac bang tiém truyén 6 bung. CDDP mang dén hiéu qua diéu tri
dang ké & cac bénh nhan sir dung. Tuy nhién, hop chit nay ciing ky nudc va giéng
nhu nhiéu hop chit thude ky nudce khac gy kho hap thu nén xu huéng nghién ctru
bao ché dang nano két hop véi viée sit dung liposome ciing di duoc tién hanh.
CDDP di dugc bao boc trong cac hat liposome dugc cdu tao tir to hop 1,2-
dipalmitoyl-sn-glycero-3-phosphocholine (DPPC)/cholesteryl/ganglioside/dicetyl
phosphate/dipalmitoyl-phosphatidylethanolamine (DPPE) voi ti 1€ mol 35:40:5:15:5
tao ra ché pham nano CDDP-Lip [12]. Duya trén CDDP-Lip, céc tac gia tiép tuc dé
xudt tai 1én bé mit hat nano cac phan tir tetrasaccarit (cac phan tir ndy dugc kep vao
cac O-glycans trén bé mit té bao va dong vai trd quan trong trong qua trinh nhén
biét t& bao (Sialyl LewisX). Tir ddy, nhém nghién ctru dd nhan dugc ché pham tiép
theo voi tén goi CDDP-SLX-Lip. Céac thu nghiém sinh hoc da dugc tién hanh voi
hai ché pham trén chudt mang khdi u A549. Két qua cho thay sau khi st dung
CDDP-SLX-Lip, ty 18 séng sot ctia chudt ting dén 75% sau 14 ngay so véi CDDP
thong thuong. Khoi lugng co thé chudt trong cac thuc nghiém giam khéng dang ké,
khong ghi nhan thay su bién ddi bt thudng & mo. Khi so sanh véi ché pham CDDP-
Lip va CDDP dang ty do, nhom nghién ciru ciing nhan thdy ndng do tich tu cua
CDDP-SLX-Lip ¢ cac khdi u cao hon 6 1an. Nhu vay, ché pham CDDP-SLX-Lip c6
hoat tinh chdng ung thu tét hon so véi CDDP-Lip va CDDP tu do, lam giam doc
tinh trén cac moé thuong.

Boulikas da dé xuét gia thuyét viéc dua Lipoplatin vao co thé theo duong tiém
tinh mach c6 thé dan dén sy hép thu chon loc & cac khéiu trong cac thu nghiém lam
sang [2]. Lipoplatin 1a mot ché pham liposome c6 kha nang tun hoan lau trong mau
duogc tao thanh tir sy két hop cia hop chdt CDDP véi hat liposome tir hdn hop
phosphatidylcholine cua dau nanh/ dipalmitoylphosphatidylglycerol/cholesteryl/1,2-
dlstearoyl -sn-glycero-3-phospho ethanolamine N- [arnlno (polyethylene glycol)
2000]. Két qua xac dinh ham lugng platin trong khdi u va mé thuong cho thay,
Lipoplatin duoc uu tién tich tu & mé ac tinh (cao hon 10 dén 15 1an) ddi v6i ca khoi
u khoi nguyén va u di can khi so voi md thuong sau khi tiém thude vao co thé bénh
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nhan. Mgt nghién ctru hai giai doan dugc tién hanh v6i muc tiéu xac dinh liéu lugng
st dung thudc 16n nhat cho phép (MPD) va liéu luong giéi han dé khong giy doc
tinh (ODT) ctia Lipoplatin. Thir nghiém dau tién dugc tién hanh bang cach sir dung
két hop hai ché pham Lipoplatin va gemcitabine cho cic bénh nhan bi ung thu tuy
ma trude d6 da duge didu tri hoa tri lidu voi gemcitabine don doc nhung khong nhén
duogc két qua kha quan. Két qua thu duoc cho thay viéc su: dung két hop Lipoplatin
v6i MPD va ODT tuong tng 1a 100 mg/m* va 125 mg/m? va gemcitabine voi lidu
luong 1000 mg/m?* khong gy doc cho than. Tuy nhién khi tang lidu luong MPD cua
Lipoplatin ¢ giai doan 1 cua qua trinh nghién ctru thay xuat hién mot sd tac dung
phu nhu: budn ndn, ndén mira, mét moi, di ngoai, ngd doc than va céc bién ching
huyét khéi. O giai doan 2 ciia qua trinh nghién ciru, gia ting lidu lugng ODT dan
dén suy giam bach cau. Nhu vay, cac liéu lugng cho phép tdi da cia MPD va ODT
d6i véi Lipoplatin khi sir dung két hop véi gemcitabine trong nghién ctru ny twong
g 14 100 mg/m?* va 125 mg/m>.

3. NGHIEN CUU VA UNG DUNG CAC HE VAN CHUYEN THUOC
LIPOSOME TRONG DPIEU TRI CAC BENH NHIEM TRUNG

Diéu tri cac bénh nhidm tring do truyén nhidm duoc phan biét véi cac bénh
nhiém khuan théng thudng boi dic diém cua vi khuan gy nhiém tring. Mot trong
s6 nhitng dic diém dic trung cta cac vi khuan nay 1a 16p vo té bao cua ching so hiru
ham lugng 16n cac hop chét lipid c6 ciu triic dic biét co thé bao vé cho té bao khoi
su dap Gng mién dich cua co thé vat chu cing nhu cac liéu phap chong nhlem
khuan Ngoai ra, nhiéu loai vi khuan gdy nhiém trung cting 1a cac ca thé séng ky
sinh té bao tiy ¥, ¢6 thé gy ra cac bénh man tinh. Dé diéu tri dut diém céc cin bénh
lién quan dén nhimg vi khuan nay, cic ché pham thudc chéng vi khuén bét budc
phai chuyén vao dugc bén trong thuc bao cua té bao vat chi, co doc tinh thap va
hiéu qua diéu tri cao ké ca str dung & liéu luong thap [3].

Céc thube khang sinh hién nay c6 thé gip phai tinh khang dbi voi cac dang
nhiém trung bén trong té bao khi di chuyén vao bén trong thyc bao. Tuy nhién, mot
s6 két qua kha thi d3 dugc cong bd khi sir dung cac hé liposome dé van chuyén
thudc dén gan, 1a lach va cac thanh phéln ctia hé thong ludi ndi mé, noi tap trung rat
nhiéu vi sinh vat gay bénh. Do vay vé 1y thuyet liposome hoan toan c6 thé duoc sir
dung cho viéc van chuyén thudc khang sinh dén cac té bao muc tiéu bi nhiém tring
dé diéu tri bénh [14].

Polymixin B 14 thubc trc ché hiéu qua nhiéu loai vi khudn gy nhiém tring
khac nhau, bao gdm ca Pseudomonas aeruginosa. Tuy nhién tac dung phu va doc
tinh cua no trong qua trinh diéu tri, bao gdm ca doc tinh voi day than kinh, doc tinh
gan, doc tinh khéi than kinh co ludn giy ra tro ngai 16n trong vi€ce chi dinh sir dung
thude. Cac két qua ctia nghién ciru ciing chi ra rang tic dung phu cua Polymixin B
khi st dung ¢ dang liposome da giam thiéu dang so voi dang tu do [22]. Ngoai ra,
két qua cac thir nghiém in vitro trén vi khuan Bordetella bronchiseptica, Escherichia
coli, Klebsiellapneumoniae, Acinetobacter Iwoffii va Acinetobacter baumannii cling
cho thdy viéc boc Polymixin B trong cac liposome di cai thién hoat tinh chéng
khuén va 1am giam sy phat trién cta cac t6 chirc vi khuan ky sinh [6].
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Su loai bo nhanh chéng cac thudc khang sinh béi hé théng ludi ndi mé cua cac
té bao Kupffer trong gan, tiy xuong va dai thuc bao trong 14 lach dugc giai thich boi
tinh khang thudc cta cac dang nhiém tring viém xuong tity do sy nhiém khuan cta
md xuong. Ché pham thude liposome cé thé cai thién dugc hiéu qua khang khuén
trong viéc diéu tri nhiém trung ¢ cac mé cung. Nghién ctru cua Kadry cho thdy, viée
tiém theo dudng tinh mach vao co thé tho cac liposome cation co boc vancomycin
hodc ciprofloxacin 1am giam thiéu nhiém tring xuong do cac vi khuan
Staphylococcus aureus gy ra khi so voi viée sir dung thudc dang ty do [15]. Sur
dung liposome trong thoi gian tir 7-14 ngay c6 thé giam mirc do tram trong cua
bénh tir 1,5 dén 2 1an. Ciing trong nghién ciru nay nhém nghién ctru da st dung két
hop cé hai ché phém liposome cua ciprofloxacin va vancomycin cung luc trong thoi
gian 14 ngay. Két qua da ghi nhan dugc su uc ché nhiém trang di kém véi mire do
biéu hién doc tinh thap & gan. Hiéu qua thanh cong cia phac db diéu tri két hop gitra
vancomycin va ciprofloxacin & dang liposome dugc giai thich do kha ning tuan
hoan lau trong méau cua thube khi & dang hat nano va thudc bi hép thu rét it bai cac
dai thuc bao.

Trong nghién curu cia Omri A., cac aminoglycoside, trong do c6 amikacin,
netilmicin va tobramycin da dugc dua vao cac liposome cation tao thanh tir to hop
lecithin/stearylamine/cholesteryl va céac liposome aniontao thanh tur lecithin/dicetyl
phosphate/cholesteryl [20]. Cac ché pham liposome ndy sau d6 duoc st dung trong
thir nghiém invitro. Két qua cho thay, liposome co6 thé giai phong hop chat thudc
mot mot cach 6n dinh trong huyét thanh mau. Tuy nhién, nhiing khac biét dang ké
vé hoat tinh khang khuan gitra cac ché pham thudc dang liposome va cac ché pham
thude tu do khong duoc ghi nhan. Hiéu qua khang khuan cua cac liposome boc cac
aminoglycoside khong ting dugc giai thich 1a do qua trinh giai phong rat cham cua
thude khoi liposome dan dén giam tac dung ngin chin tic thoi cia thude ddi véi cac
vi khuén [21].

Két qua nghién ctru ciia Mugabe C. da chi ra rang, viéc boc cac hop chét
amikacin, tobramycin va gentamicin vao céac hat liposome duogc tao thanh tir hon hop
1,2-dipalmitoyl-sn-glycero-3-phosphocholine (DPPC)/cholesteryl véi ty 1€ mol 2:1
da tao ra hoat tinh chéng khuén Pseudomonas cao hon 13 rét so voi dung thube &
dang tu do ciling nhu kéo dai thoi gian tac dung cua thude trong co thé [19]. Ngoai ra,
nhoém nghién ctru cling phat hién ra véi cing mot hiéu qua diéu tri nhu nhau, lidu
luong sir dung thudc ¢ dang liposome s& giam hon nhiéu 1an so véi thude ¢ dang
thong thuong, cu thé: giam 64 1an ddi v6i amikacin (512mg/l amikacin thudng tuong
duong 8mg/l amikacin dang liposome), 128 1an ddi véi tobramycin (1024 mg/l
tobramycin thuong tuong duong 8 mg/l tobramycin dang liposome) va 16 1an dbi véi
gentamicin (256 mg/1 gentamicin thuong tuong duong 8 mg/1 gentamicin liposome).

CpG ohgodeoxynucleotldes (CpG - ODN) 12 mot module mién dich tong hop
c6 thé st dung dé gia ting kha ning san xuit oxit nito cia cac dai thuc bao [8].
Trong nghién ctru cua Puangpetch A., CpG da dugc boc vao céc liposome cation
tong hop tir 1,2-dioleoyl-3-trimethylammonium-propane va mang dén hiéu quéa tc
ché nhiém trang Burkholderia pseudomallei & chudt tot hon han so véi CpG dang tu
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do [24]. Sb lugng vi khuan quan sat thiy bén trong cac té bao va dai thuc bao & cac
d6i tugng thi nghiém khi diéu tri v6i liposome giam dén 92% (nhém ddi ching duoc
sir dung CpG tu do chi giam 45%). Su giam sé luong vi khuan 1a két qua cia viée
gia ting kha ning tong hop oxit nito clia cac dai thuc bao. Ngoai ra, cac liposome
ciing tich tu nhiéu trong gan va 14 lach (noi c6 mat do cao céc vi sinh vat giy nhiém
trung). Nhu vay, st dung cac liposome trén da cho thdy hiéu qua wu viét trong viéc
van chuyén dinh huéng hop chat khang sinh dén cac co quan trong co thé.

Sy nhiém khuan ¢ dai thuc bao c6 thé dugc phat hién thong qua cam thu
mannose [1]. Cam thu nay s€ dinh huéng mdt cach hiéu qua dén cac dai thuc bao bi
nhiém khuin néu nhu c6 cac hé van chuyén phu hop. Dya trén co ché ndy, cac
liposome gin két mannose boc hop chit amphotericin B (AmB) di dugc bao ché va
tr¢ thanh mot ché pham nano nhidu tiém ning dé diéu tri dang nhiém tring
Leishmania donovani, mang dén nhitng hiéu qua rd rét hon nhiéu 1an so véi viéc sir
dung AmB ¢ dang tu do hodc thdm chi ca véi nhimg ché pham liposome khong
duoc gén két cam thu mannose. Cac cam thu mannose-fucose c¢6 mit trén bé mit cia
cac dai thuc bao ciing gbp phan gia ting kha ning hip thu mannose trong thanh
phan cac liposome va cai thién tic dung phuc hoi. Do vay, trong cac co quan hoic
cac bo phan chira nhiéu dai thuc bao nhu gan, 14 lach thuong xuyén xay ra su gia
tang ham lugng tich tu liposome trong mdt khoang thoi gian dai [25].

SARS la mot trong sb nhitng can bénh nguy hiém duoc gay ra boi vi khuan ky
sinh Trypanosoma cruzi. Can bénh nay co thé dan dén kha niang suy tim 0 cac bénh
nhan va trong mot sd truong hop c6 thé dan dén tir vong. Tir nhu ciu cép thiét cua
viéc phat trién cac ché pham thudc diéu tri bénh, nhoém nghién ctu cua Cencig da
tién hanh bao ché va thir nghiém trén chudt nhiém Trypanosoma cruzi ché pham
liposome ¢6 boc hop chat thudc AmB. Két qua thu dugc cho thiy viéc str dung dang
liposome ciia AmB c6 thé giam thiéu sy nhidm tring trong tim, gan, 14 lach, co
xuong va cac mé md. Viéc dua ché pham liposome boc AmB vao co thé & giai doan
dau cta qua trinh nhiém tring ciing giam thiéu muc d6 ky sinh cua Trypanosoma
cruzi trong 14 lach, gan va gia ting kha nang song sot cho dong vat thi nghiém [4].

4. NGHIEN CUU VA UNG DUNG LIPOSOME TRONG VAN
CHUYEN GEN

Hién nay, rat nhiéu cin bénh di tmyén duogc hinh thanh tir viéc khuyét thiéu
cac protein do sy hong hoc hodc thiéu ving mot s gen. Str dung céac 11posome co
kha ning boc cac ciu trac gen c6 thé mang den nhitng hi€u qua trong viéc dleu tri
cac bénh di truyen ¢6 lién quan dén hu hong ciu triic gen, ma hoa cac protem song
quan trong. Dé dam bao thanh cong khi sir dung liéu phap gen nhu trén, cic céu trac
gen can phai c¢6 cac diéu kién: (1) Bao toan duoc plasmid & trang thai ngung Kkét va
khong bi thoi hoa boi nuclease; (2) Co6 thé twong tic v6i 16p mang té bao va tiép
hop dugc cac plasmid ngung tu; (3) Gidi phong dugce plasmid thong qua qué trinh
ndi bao; (4) Pam bao cac plasmid phai di vao dugc trong nhén té bao [7].
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Hién tai, cac vector duoc sir dung thuong xuyén véi muc dich van chuyén gen
1a cac virus bao gém co retrovirus, adenovirus va tham chi ca virus herpes. Tuy
nhién, nhuoc diém cta cac vector ¢6 ngudn goc virus do 1a kha niang nhung cac bo
gen cua virus vao bg gen cua cac té bao khoe manh va bién cac té bao nay trd thanh
ac tinh. Pé giai quyét van dé nay, mot giai phap thay thé thich hop da dugc dé xuét
do 1a su dung cac hé van chuyén liposome ciu tao tir cation 11p1d dé van chuyén
plasmid. T hop ciia plasmid va liposome mang nhiéu cac wu diém va thé hién 1a
mot hé van chuyén gen ddy tiém nang boi: (1) Cac hé nay hoan toan khong mién
dich vi n6 khong chira cac protein trong thanh phan; (2) Céc liposome hoic céc to
hop lipid c6 thé phi hop dé sir dung cho qua trinh chuyén nhiém (transfection) cac
vat liéu gen co kich thudc rat 16n [5]. H1en nay, cac nghlen cuu st dung liposome
cation 1am vector vén chuyén gen dang rat phat trién, dugc dinh huéng nhu mot
hu(mg di chién lugc trong viéc gla tang hoat tinh sinh hoc. Song song véi no, rat
nhiéu hé van chuyén tuong tu van dang nim & giai doan nghién ctru thuc nghiém va
hira hen s& dugc cong b rong i trong mot tuong lai khong xa.

Cac liposome cation thuong duoc cdu tao tir cac dan xuét cation lipid va
phospholipid trung tinh nhu: dioleoylphosphatidylethanolamine (DOPE). Mot s6 hé
liposome cation phd bién hién nay c6 thé ké tén nhu: lipofectamine, lipofectin,
transfectoma. Céc liposome cation dua trén nén tang N- [1 (2 3-dioleyloxy) propyl]-
N,N,N-trimetylamonium clorit (DOTMA) hodc mdt s6 cau trac lipid khac cling
mang dén hiéu qua chuyén nhiém tich cyc trong nhiéu thuc nghiém in vivo va in
vitro [28]. Vat liéu di truyén mang dién tich 4m, vi du nhu plasmid vé mat nguyén 1y
s& khong boc dugc bén trong cac liposome nhung c6 thé lién két trén bé mit theo co
ché tuong tac tinh dién. Khi d6, cac to hop plasmid-liposome c6 thé di chuyén vao
trong té bao thong qua con duong dung hop véi cac thanh phan cua plasmld hodc
theo co ché ndi bao [26]. Viée sir dung cac hposme vé nguyén tic c6 thé mang dén
hiéu qua van chuyen gen uu vi¢t hon so véi cac cau tric mixen dugc tao ra tur cung
mot thanh phan lipid boi vi mot trong nhirng yéu té dé duy tri kha niang van chuyén
chinh 1a vai tro cta 16p mang kép ma liposome s¢ hiru. Ngoai ra, hi¢u qua van
chuyén gen cua liposome phu thudc rdt nhiéu vao thanh phan lipid, ti 1& giita
lipid/ADN, kich thudc hat cta to hop liposome-ADN va cac dong té bao str dung.

Kawaura da danh gia hiu qua ciia monosialoganglioside GM1, dugc dua vao
bén trong cac liposome cation c6 chira cac dan xuét cation cholesteryl trén bé mat
trong qué trinh van chuyén gian tiép gen vao té bao nudi cay cua dong vét c6 va [17].
Nhom téc gia da sir dung hai dang dan xuét khac nhau cua cholesteryl: (1) Dan xuit co
chira gdc axit amin ky nuéc; (2) Dan xuit c6 chira gbe axit amin wa nude. Két qua
nghién ctru cho théy, liposome cation gin cac dan xuét cation cholesteryl va GM1 ¢c6
kha nang van chuyen plasmid (luciferase pGL3) dén céc té bao Hela va CHO-K 1 hiéu
qua hon rat nhidu so véi cac hposome cation dbi chu’ng khong co chua
monosialoganglioside GM1. Hinh anh hién vi huynh quang dong tiéu ciing chi ra rang
su van chuyén ADN trong thanh phan ciia liposome dén té bao dich s& hiéu qua hon
khi b6 sung monosialoganglioside GM1 so véi liposome khong chira hop chat nay.
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Mot vai nam tré lai ddy, nhiéu sy quan tim dic biét dd duogc tap trung cho cac
c4u tric liposome véan chuyén ARN giao thoa (interference ARN - ARNi). Céc cu
trac  liposome dwa trén nén tang cation lipid nhu 1,2-dioleoyl-3-
trimethylammonium-propane (DOTAP) hoac DOTMA da dugc st dung thanh cong
trong viéc van chuyén ARNi. T6 hop cation lipid va ARNi duoc thu nhan thudng c¢6
tén goi lipoplexes. Cac lipoplexes s& di chuyén vao bén trong té bao thong qua qua
trinh nodi bao hodc qua con dudng két dinh véi mang té bao va giai phong ARNi vao
dich té bao [29].

Liposome cation dugc tao thanh tur cholesteryl oxy-propan-1-amin (COPA) da
duogc sir dung thanh cong trong viéc van chuyén ARNi v6i hiéu qua van chuyén
duoc cai thién dang ké khi so sanh voi cac liposome cholesteryl thong thuong [11].
Trong nghién ciru, cac nha khoa hoc ciing bao ché va thu nhan ciu trac liposome
dua trén viéc tron cac ty 1é mol khac nhau ctia hon hop N1-cholesterol-oxycacbonyl-
3,7-diazanononan-1,9-diamine (CDAN) va lipid b6 trg DOPE dé danh gi4 kha ning
van chuyén noi té bao cia ARNi khi diéu tri su sut giam diéu hoa (downregulation)
gen mi hoa B-galactosidase [27]. Cac hé liposome CDAN/DOPE/ ARNi khong biéu
hién ddc tinh ddi véi cac té bao clia dong vat c6 vii. Su hip thu ndi bao cua cac cu
trac nay duoc khoi dau rat cham, sau d6 s& ting 1én dang ké.

Mic du cac cdu tric liposome cation dugc st dung rong réi trong cac nghién
clru vé van chuyén ARN], tuy nhién cac hé nay ciling c6 mot sb6 nhugc diém. Vi dy,
trong nhiéu trudng hop su twong tac tinh dién qua mirc cho phép gitra cac ARNi va
cac liposome cation ¢ thé ddn dén sy mét 6n dinh ctia hé va gy ra thoai hoa enzim
hoic thodi hoa vat 1y. Ngoai ra, cic liposome cation ¢ thé twong tac véi protein cta
huyét twong trong mau, cac lipoprotein va cac thé nén ngoai bao. Cac liposome
cation ciing co thé kich hoat hé b sung va bi dao thai nhanh chong boi hé thuc bao
don nhan. Sy hinh thanh céc dang oxy hoat tinh trung gian trong qua trinh sir dung
liposome cation c6 thé 13 nguyén nhan gay doc tinh cho té bao [23].

Pé khic phuc cac nhugc diém trén, mot sb cac nghién ctru hién nay da dé xuét
st dung liposome trung tinh [13]. Liposome trung tinh c6 thé giam thiéu doc tinh,
gia ting thoi gian tudn hoan trong méau va giam thiéu twong tac voi cac protein. Gan
day, céu trac liposome tao thanh tirl,2-dioleoyl-sn-glycero-3-phosphocholine
(DOPC) véi kich thude trung binh 65 nm da dugc thiét ké danh cho viéc van chuyén
ARNI [10]. Thtir nghiém in vitro véi liposome trén khong gay ra ddc tinh véi céc
nguyén bao soi, cac t& bao tao mau va té bao tiy xuwong. Cac liposome trung tinh c6
thé van chuyén ARNi hiéu qua hon tir 10+30 14n so véi cac liposome dya trén nén
tang DOTAP [9]. Ngoai ra, két qua thir nghiém in vivo trong nghién ctru [23] ciing
chi ra rang, cac liposome dua trén nén tang DOPC khi t6 hop véi ARNi (150pg/kg)
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¢ thé giam thiéu hiéu qua su didu hoa gen muc tiéu ma hoa cic protein nhu
Ephod2, neuropilins, IL-8, Bcl-2, ciing nhu giam kich thudc cua cac khdi u thing
(orthotopictumors). R4t nhiéu nd luc d duoc thuc hién dé dé xuit va bao ché thanh
cong cac ciu trac liposome anion danh cho viéc van chuyén ARNi. Muyc tiéu chinh
clia cdc nghién clru nay 1a giam thiéu hodc loai trir hoan toan su tuong tac khong dic
hiéu trong huyét twong ctia mau, diéu thudng xuyén gip phai di voi cac liposome
cation. Tuy nhién viéc st dung cac liposome anion gip phai nhitng van dé nhu: hiéu
qua boc ARNi kém; kha ning hap thu qua té bao thip din dén hiéu qua véan chuyén
chung khong nhu ky vong. Gan day, Kapoor d nghién ctru, cong bd bao ché thanh
cong céu trac liposome anion dugc tao thanh tir hdn hop (1,2-Dioleoyl-sn-glycero-3-
[phosphor-rac-(1-glycerol) (DOPG) va DOPE véi ty 1é mol 40:60 dé van chuyén
ARNi [16]. Cac phan tir ARNi da duoc gén vao liposome théng qua cau ndi canxi,
khong c6 doc tinh va on dinh rét 1au trong huyét tuong ciia mau.

5. KET LUAN

Nhu viy, liposome 12 mét trong nhitng hé van chuyén cac hop chét co hoat
tinh sinh hoc rat tiém ning. Cac hé nay c6 thé van chuyén mot lugng 16n cac hop
thudc dé sir dung trong cac muc dich diéu tri khac nhau va cho phép giam thiéu doc
tinh, loai bo téi da tac dung phu ciing nhu tang tinh 6n dinh va kha nang hoa tan cua
thude. Cac nghién ctru vé hé van chuyén thudc nano van dang tiép tuc duoc thuc
hién rong rai trén thé gioi, cling nhu da bat dau xuat hién tai Viét Nam, mang dén
nhitng twong lai hira hen cho hudng nghién ctru day trién vong nay. Riéng dbi véi
liposome, hudng nghién ctru trong twong lai gan s& 1a tiép tuc tdi uu hoa cau trac,
gia tang tinh dic hiéu va kha ning hudng dich ciing nhu khéc phuc dugc triét dé tinh
kém 6n khi Iuu thong trong mau bang viéc nghién ciru va gan két trén bé mat hat cac
t6 hop 1am bén viing.
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SUMMARY

LIPOSOMAL DELIVERY SYSTEMS IN MEDICAL TREATMENT:
RESEARCH AND APPLICATION

Liposomes are spherical vesicles composed of one or more lipid bilayers,
involving an aqueous compartment. The lipid molecules possess head groups which
are attracted to water molecules and organize themselves in such a way as to point
toward the aqueous cavity, whereas the hydrocarbon tails are repelled by the water
molecules and point in the opposite direction. The pioneering work of countless
liposome researchers over almost 6 decades led to the development of important
technical advances such as remote drug loading. Since then, the technology has grown
considerably, and pioneering recent work in liposome-based delivery systems has
brought about remarkable developments with significant clinical implications. This
includes long-circulating-, stimuli-responsive-, nebulized-, and elastic- liposomes for
topical, triggered release liposomes, liposomes containing nucleic acid polymers,
ligand-targeted liposomes and liposomes containing combinations of drugs. There are
several clinical trials in such diverse areas as the delivery of anti-cancer, anti-fungal
and antibiotic drugs, gene medicines, anesthetics, and anti-inflammatory drugs. Based
on the aggregate results from several different studies, this article provides readers a
survey view about the ability to drug delivery one of the most typical nano structures -
liposome and the use of this structure for various therapeutic purposes, including
anticancer therapy, antibacterial therapy and gene therapy.

Twr khoa: Nanoparticle, liposome, anticancer therapy, antibacterial therapy,
gene therapy.

Nhdn bai ngay 20 thang 6 nam 2017
Hoan thién ngay 18 thangl0 nam 2017

Vién Y sinh nhiét doi, Trung tdm Nhiét doi Viét - Nga

28 Tap chi Khoa hoc va Céng nghé nhiét d&i, S6 13, 11 - 2017



