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Abstract: Berberine (BBR) is a plant-origin alkaloid with a long history, commonly used for
treating infectious diarrhea. In recent years, BBR has been found with many pharmacological effects
such as lowering blood glucose, anti-hyperlipidemia, liver protection, kidney protection, anti-
atherosclerosis, antioxidants, etc. However, several studies revealed that the oral bioavailability of
BBR was very low. Therefore, drug delivery systems have been studied to improve the absorption
of BBR through an intestinal epithelial barrier such as liposomes, proliposomes, phytosomes, and
nano lipids. The finding of new drug delivery systems has great potential in developing new
medicines with a traditional active substance — BBR.

Besides, BBR is also an important lead compound with different pharmacological effects, promising
to form many new drug discovery programs with high feasibility.
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Tém tit: Berberin (BBR) 1a mot alkaloid c6 ngudn gbe tir thuc vat dwoc sir dung tir 1au, cha yéu
diéu tri mot s6 bénh tai chd trong dudng tiéu hoa. Nhirng nim gan day, BBR dugc phat hién c6
nhiéu tac dung tiém ning nhu giam glucose mau, giam rdi loan lipid mau, diéu hoa mién dich, bao
vé gan, bao vé than, chéng xo vira dong mach, chéng oxy hoa,... Tuy nhién, cac nghién ctu cho théy
BBR c6 sinh kha dung duong uong thap nén viéc tmg dung cac tac dung méi ciia BBR bi han ché.
Chinh vi vay, mdt s6 hé van chuyén thudc duoc nghién ciru dé ting khd nang hap thu qua duong
tiéu hoa cua BBR nhu liposome, proliposome, phytosome hé nano lipid ran, chat mang lipid ¢6 cau
trlc nano,... Viéc nghién ctru cdc dang bao ché mai ¢6 tiém ning 16n trong phat trién thude méi véi
duoc chét truyen thong BBR.

Bén canh d6, v6i nhiéu tac dung tiém ning dugc phat hién gan day, BBR htra hen tr¢ thanh mot hop

chat din duong quan trong cho cic chuong trinh nghién ciru phat trién thuéc méi.

Tir khéa: BBR, hé van chuyen thudc, sinh kha dung, tac dung duoc 1y, thubc mai.

1. Gi6i thiéu vé berberin
1.1. Ban chat, nguon goc

’BBR’Ié mot isoquinglin alkaloid bac 4,’(111()0
chiét xuat tir re, than ré va vo ctia mot so loai
thuoc chi Berberis, ho Hoang lién gai
(Berberidaceae) hoac mot so loai khac thudc cac
chi Coptis, Hydrastis, Thlictrum, ho Mao luong
(Ranunculaceae) [1, 2]. Ngoai ra, BBR con duoc
tong hop bang mot sO phuong phép khac nhau.

1.2. Bgc tinh hoa ly

1.2.1. Tinh chat vit 1y

BBR la tinh thé hay bot két tinh mau vang,
khong mui, vi rat dang. Trong méi truong nudc,

* Téc gia lién hé.
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BBR ¢6 d0 tan 5,27 mM 6 25 °C va 8,5 mM &
37 °C. Trong mdi truong dém phosphat pH 7,0,
BBR c6 d¢ tan ¢ 25 °C va 37 °C lan luot 1a 4,05
mM va 9,69 mM. Trong moéi truong dung dich
acid HCI pH 1,2 va dung dich dém phosphat pH
5,0, do tan ctia BBR thap hon 20 1an so voi moi
truong dém phosphat pH 7,0 [3]; BBR ¢6 nhiét
néng chay ¢ 204 - 206 °C; LogP = -1,5[3]; Log
Dow=-4,2 ¢ pH 4,0; -1,03 ¢ pH 7,3; -0,09 ¢ pH
10,2 [4]. BBR ¢6 kha nang phat quang khi kich
thich & budc song 350 nm [5].

1.2.2. Tinh chdt héa hoc

O vi tri N ciia BBR khong bén trong moéi
truong kiém manh, tham gia phan ing md vong
isoquinolin. Lién két C=N* trong cau trac phan
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tir BBR d& bi tac nhan 4i nhan tan cong dé tao
cac dan xuat ¢ vi tri C8 nhu 8-dihydroberberin
hoic 8-acetonyldihydroberberin [6]. BBR c6 cau
triac phan tir ludng cuc tao ra bdi ion N* lam
thuén lgi cho tuong tac ludng cuc véi cac phan
tr khac. Vi vdy, bat cir chét nio lién két véi BBR
déu cho phé phat xa huynh quang v6i cuong do
khéc nhau [5].

1.3. Ddc tinh dwoc dong hoc

Dugc dong hoc duong ubng cia BBR da
duoc nhiéu tac gid nghién ctru trén chudt cong

v6i cac lidu khac nhau: 25 mg/kg can ning chudt
[7], 40 mg/kg [8], 90 mg/kg [9], 100 mg/kg [10,
11], 150 mg/kg [12]. BBR c6 thé dugc hip thu ¢
duong rudt va dat nong do dinh trong mau sau
khi udng tir 15 phiit dén 19 gio (Bang 1). Sau khi
duoc hép thu vao tuan hoan, BBR dugc phan bd
tdi gan, than, co, tim, ndo, phéi, tuyén tuy va mad.
Trong d6, nong d6 BBR phan b tap trung chu
yéu tai gan [3, 13]. BBR dugc chuyén héa tai gan
boi cytocrome P450 thong qua qua trinh oxy hoa
- khtr methyl (pha 1) va glucoronic hoéa (pha 2).
BBR thai trir qua gan, than dudi dang da chuyén
héa [13, 14].

Bang 1. Mot s6 thong sé duge dong hoc dudng udng trén chudt cdng cia BBR

Liéu C& mau
(mg/kg) (dong var)

Mot s6 thong s6 dugc dong hoc TLTK

25

Taz (phat) = 770,36
Tmax (phit) =150
Cmax (ng/ml) =16,7 +4,5

AUCo- (ng.phat/ml) = 2.039,5+492,2

CL/F (L/h/kg) = 4.999,34 + 1198,8

[7]

40

Tmax (h): 2,0

Cmax (ng/ml) = 5,0
AUCo.35 (ng.h/ml) = 37,42
MRT (h) = 10,53

(8]

90

AUC0-36 (ug./L) = 88,8 + 41,2
AUCO-o0 (pg.h/L) = 99,7 + 48,8
Trax(N) = 1,0+ 1,5
Crax(ng/mL)= 29,2 + 26,1

[0l

90

AUCO0-60 (ug.h/L) = 305,8 + 156,7
Tmax () = 18,90 + 23,0
Crmax(Ng/ML)= 28,2 + 12,7

[15]

100

Tmax (h): 2,611,1
Cmax (ng/ml) = 9,48+3,4
AUC.36 (ng.h/ml) = 46,5+12,8

[11]

Toax ()= 1,07 + 1,36

Crax (ng/ml) = 37,8+18,8
AUCo.3 (ng.n/ml) = 135,4 + 45,0
AUCo... (ng.h/ml) = 164,7 + 67,4
MRTo.36 (h) = 8,30 + 3,30
MRTo... (h) = 14,42 + 8,53

[10]

150

Tmax (h)= 0,80 £ 0,11

Cmax (ng/ml) = 23,5+5,49
AUCo24 (pg.l/L)=51,11+ 11,60
AUCo., (ug.h/L) = 65,99 + 15,23
MRT (h) = 6,82 £ 2,99

[12]
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1.4. Tac dung duoc ly

Tac dung truyén théng cia BBR 14 tinh
khang khuan trén nhiéu loai vi khuan khac nhau
thudc ca vi khuan gram 4m va gram duong, nim
va prototoza. BBR tc ché nhiéu loai vi khuan
gdy ra bénh tiéu chay nhu Vibrio cholerae,

khuédn, BBR con ¢6 tac dung ngin chin sy bam
dinh cua Streptococcus pyogenes va E.coli lén
hong cau va té bao biéu mo. Vi vay, BBR co tac
dung ctia mot khang sinh. BBR ciing dong thoi
¢6 tac dung wre ché nhiéu ki sinh tring duong rudt
nhu Giardia lamblia, Trichomonas vaginalis,
and Entamoeba histolytica [1, 6].

Escherichia coli. Ngoai e ché

truc tiép vi

Bang 2. Mot s6 nghién ctru vé tac dung duoc 1y méi va co ché tic dung cua BBR

Tac dung duogc ly

Co ché

TLTK

Giam lipid mau

- Ha cholesterol thé hién chinh nhé 1am 6n dinh thu thé LDL-cholesterol &
gan, lam tang biéu hién va tudi tho cua thu thé LDL, do d6 lam tang qua trinh
thue bao LDL;

- Tang hoat dong phién mi ctia chit mdi LDL-receptor, lam trc ché tong hop
lipid, tang thyuc bao LDL;

- Giam hép thu cholesterol ¢ rudt.

[29, 39,
40]

Giam glucose
huyét

- Uc ché qua trinh oxy hoa glucose cua ty thé va kich thich dudng phan, va
sau d6 tang chuyén hoa glucose;

- Giam muc ATP giam théng qua trc ché chic ning ti thé ¢ gan do d6 lam
giam tong hop glucose mai;

- Uc ché DPP 4 (dipeptidyl peptidase-4), mot men phan cit cac peptit nhat
dinh, chang han nhu khi ting GLP1 (peptit giéng glucagon-1) va GIP (gastric
inhibitory polypeptid-polypeptide trc ché da day); vai trd cia ching la nang
cao murc insulin trong khi xay ra mirc dudng huyét ting. Su (rc ché DPP4 s&
kéo dai thoi gian tac dung cho nhitng peptid, do d6 cai thién kha nang dung
nap glucose tong thé;

- Cai thién sy khang insulin va ting st dung glucose tai cac mo.

[4, 17,
41, 42]

Tac dung bao vé
gan

Don sach goc ty do va lam giam stress oxy hoa, cling nhu e ché phan ing
viém & gan,

[28]

Bao vé thian

-BBR tc ché qua trinh peroxy héa lipid va san xuit oxyd nitric, ting ham
luong glutathion, lam phuc hoi hoat dong ciia cac enzym chdng oxy hoa,
superoxide dismutase, catalase, glutathion peroxidase va glutathion reductase.
BBR ting cuong kha niang bao vé chdng oxy hoéa chdng lai doc tinh trén gan
va tai tao than;

- Cé tac dung uc ché viém cac mo than.

[27, 43]

Béo vé€ tim trong
suy tim va thiéu
mau tim cuc bd

Tang phan suét tong méu tht trai, lam giam tan suat co bop va do phirc tap
cua nhip nhanh that.

[44]

DPiéu hoa mién
dich

- Uc ché tang sinh té bao lympho (dic biét 1a CD4), va giam cé4c cytokine gay
viém (IL-6 va TNFa);
- Tang murc glucocorticoid ndi sinh.

[31, 33]

Chéng oxy hoa

- Lam ddo nguoc qua trinh peroxyd hoa lipid;
- Loai bo goc tu do, giam sy pha hiy cua cac ion superoxid va oxyd nitric,
hodc tang tac dung chong oxy hoa cua mot s6 chit noi sinh.

[35, 45]

Ut ché té bao ung
thu

- Lam gia tang sy biéu hién cua protein tién chét theo chu trinh (Bax) va giam
su biéu hién ctia protein chng chét theo chu trinh (Bcl-2 and Bel-xL);

- Uc ché cac enzym xiic tic chuyén vi (transferase) bao gom chat hoat hoa
plasminogen loai urokinase va metalloproteinase, hai transferase nay dong
mdt vai trd quan trong trong sy di cin ctia khi u.

[38, 46]
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Ngay nay, ¢6 nhiéu nghién ctru in vitro va in
Vivo cho thdy BBR c¢6 nhiéu tac dung dugc ly
moéi tiém ning nhu lam giam duong huyét [16-
19], giam lipid mau [20, 21], chdng xo vita dong
mach [22], bao v€ ndi mé [23, 24], bao vé thin
[25, 26], bao vé gan [27, 28], bao vé tim trong
suy tim va thiéu méau cuc bo [29, 30], diéu hoa
mién dich [31-33], chéng oxy hoa [34, 35], tic
ché té bao ung thu [36-38] (Bang 2).

2. Mot s6 cong nghé bao ché ng dung phat
trien thuoc moi berberin

Mic dui ¢6 nhiéu tiém nang trong diéu tri, tuy
nhién BBR c6 sinh kha dung qua duong udng rét
thip. Dé phat huy tac dung duoc ly, BBR can
dugc lam tang hép thu vao tudn hoan. Gan day,
mot sd cong nghé bao ché duoc g dung dé phat
trién thudc méi nham ting sinh kha dung cia
BBR bao gom sir dung cac hé mang duoc chét

liposome/proliposome, ~ phytosome, nanolipid
ran/chat mang lipid ¢6 cdu triic nano.
Bang 3. M6t s6 nghién ctru vé bao ché liposome BBR
Phuong phip |1 410 it dung Phét hién mdi TLTK
bao ché
Hydrat hoa HSPC, Liposome BBR ¢6 tac dung trc ché khoi u trén chudt 46%
film va béc Cholesterol, DSPE- s0 voi nhom chirng. Ngoai ra, liposome BBR lam cham | [49]
hoi pha dao PEG2000 toc d¢ thai trir BBR ra khoi mau va cac mo.
Hydrathéa | EPC, Cho, ::'pos,or?le B?R da vuot 15 g?‘:’" “ﬁ?g;k;‘,aniﬁ? ‘ba""“gh
film DQA-PEG2006-DSPE iy ¢6 chon loc trong ty thé dé trc ché ¢ bao khoi u va du [50]
phong tai phat trén chudt xenograft.
Tiém ethanol HSPC, SPC, Liposome BBR tao ra c6 hidu suat nap duoc chat
ie i EPC, ZnS04.7H20 cao (94%) nho gan ion (+) 1én liposome dé tao ra gradien | [51]
cai tien X N
lonphore A23187 nong do.
Hydrathoa | Lecithin. Cho, Liposome BBR c6 sinh kha dung va thoi gian luu tri
. Dihexadecyl X [41]
film trung binh cao hon BBR tu do.
phosphat
Hydrat hoa PSC. Cho Liposome BBR véi cong thuc t6i uu tao ra c6 hiéu suat [52]
film ' nap cao (78%), kéo dai giai phong dugc chat dén 80 gio.
Llposome BBR tao ra ¢6 kich thue nho (110 nm), dong
DPPC. Cho nhét, c6 kha ning kéo dai thoi gian luu tri trong hé tun
Tiém ethanol DSPEiPEG, hoan. Liposome BBR bdo ton phan suit tong mau sau 28 | [53]
2000 ngay dicu tri rd rét so v6i nhém chuang, BBR tu do khong
the hién hiéu qua nay.
Hydrat héa SPC, Tocopherol Liposome BBR lam tang tic dung diét ky sinh trung ndi
. : tang, lam giam lugng mam bénh rd rét dac biét ¢ lach va [54]
film succinat, DDAB
gan gép 3 14n so v6i BBR tu do.
Liposome BBR bao ché bang phuong phap hydrat hoa
film c6 cdu trac da dang: 1 16p, nhiéu 16p va nhiéu ngan.
Hydrat hoa HSPC, DSPG, Trong khi d6 liposome BBR bao ché bang phuong phap
film va tiém vitamin E, natri tiém ethanol ¢6 cau trac 1 16p. Hi¢u sut nap dugc chatva | [55]
ethanol deoxycholat thoi gian giai phong dugc chat cua liposome BBR bao ché
bang phuong phap hydrat héa film cao hon so véi phuong
phéap tiém ethanol.
Chir  viét taitt  DQA-PEGg000-DSPE: Dequlinium  and  carboxyl  polyethylen  glycol-
distearoylphosphatidylethanolamin; EPC: egg phosphatidylcholin; SPC: soybean phosphatidylcholin; Cho:
cholesterol; DDAB: didodecyldimethylammonium bromid.
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2.1. Liposome, proliposome

2.1.1. Liposome

Liposome la mot dang dac biét cta vi nang
va siéu vi nang, c6 kich thudc thay doi tir hang
chuc dén hang ngan nanomet, dugc hinh thanh
nhd sy sap xép cuia cac phan tir phospholipid, ¢6
cAu tao gom ngin nude & giira, bao boc boi 16p
16p phospholipid kép. Co nhiéu phuong phap

bao ché liposome nhu: hydrat hoa film, tiém
ethanol, bdc hoi pha dao, vi dong chay,... [47].

Liposome di duoc nghién ciru va cong b tir
nim 1965 va phat trién khong ngimg voi cac
duoc chét khac nhau. Tuy nhién, liposome BBR
m&i bat ddu nghién ciru trong 10 nim tro lai day,
bét ddu bang nghién ctru cta Lin va cong su [48],
Ma va cong su nam 2013 [49]. Mot s6 cong bd
vé bao ché liposome BBR bang nhiéu phuong
phap khac nhau dugc tom tit & Bang 3.

Bang 4. Mot s6 nghién ctru vé proliposome BBR

Phuong phap bao Thanh phén tao
ché liposome

Chat mang

Phat hién méi TLTK

Khang dung moi
si€u ti han

BBR, HSPC, EPC,
Cholesterol

Proliposome BBR kéo dai giai
phéng duge chét dén 20 gio trong
moi truong dém phosphat pH 7,4 va
dung dich HCI pH 1,2. Sinh kha
dung cua proliposome BBR ting
gap 20 1an so v6i BBR ty do.

[12]

BBR, HSPC,
Cholesterol

Tréang film trén bé
mat chat mang

Sorbitol, ! i
manitol, lactose | nhat trong 3 loai chat mang. BBR

Liposome tao ra tir qua trinh hydrat
hoéa proliposome BBR str dung chat
mang manitol cho kich thudc nho [59]
khi nap vao proliposome bi mét
nhiét chuyén pha.

BBR, HSPC, vitamin

Phun say E, natri deoxycholat

Manitol,
sorbitol,
Aerosil, Avicel
pH 102

Proliposome BBR sir dung chat
mang manitol cho hiéu sudt phun
sdy cao nhét, liposome tao ra tir
proliposome BBR ¢6 hi¢u spét nap | [60]
cao nhat trong cac loai chat mang
(20%). Kich thudce trung binh cta
liposome tr 27-30 pum.

BBR, HSPC, DSPG,
vitamin E, natri
deoxycholat

Bao hat

Manitol

Liposome BBR tao ra tir
proliposome c6 kich thudc tiéu phan
trung binh nh6 (110 nm), phan b
kich thudce déng déu, hiéu suét nap
dugc chit cao (88%). Liposome
BBR tao ra cé sinh kha dung cao
hon BBR tu do 6,28 lan, co khaning | [10]
lam giam lipid ndi sinh 1o rét trén
chudt thi nghiém véi cac thong sb
cholesterol  toan phﬁn, LDL-
Cholesterol va triglycerid giam lan
lugt 1a 15,8%, 32,4% va 57,0% so
v6i 16 ching bénh.
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2.1.2. Proliposome

Proliposome 1a san phém dang bot hodc hat
kho, tron chay tét, dugc tao thanh tir duge chat
va phospholipid, khi phan tan vao nudc hodc
dich sinh hoc sé& tao hon dich liposome [56] va
cho tac dung tuwong tu nhu liposome. Khac vai
liposome, proliposome ¢ thé thém chat mang
dang ran. Chat mang thuong sir dung c6 thé 1a
cac hat tro hoac cac ta dugc nhu: maltodextrin,
sorbitol, manitol,... Cac phuong phép bao ché
proliposome nhu: trang film trén bé mit chat
mang, phun sy, bao hat [8], khang dung mdi
siéu toi han [12], dong kho [57], tao cbt lipid-
dugc chit [58].

Proliposome dung dudng udng nhu mot
huéng tiép c4n moi nham khic phuc cac nhuoc
diém cua liposome khi di qua dudng tiéu hoa,
tang do on dinh cua liposome tao ra va mo rong
quy md bao ché. Tuy proliposome c6 nhiéu tiém
ning, nhung cho dén nay c6 rat it nghién ciru vé
proliposome BBR. Gan ddy, mdt s6 nghién ciru
vé proliposome BBR di dugc thuc hién véi
nhing phuong phap bao ché khac nhau (Bang 4).

2.2. Phytosome

Phytosome 14 phtrc hop (lién két hoa hoc)
gitta phospholipid voi cac hoat chat c6 ngudn
gbc thuc vat duge hinh thanh bai lién két hydro
giita ddu phan cuc cua phospholipid (phosphat,
amoni) voi nhom chirc cua hoat chat [47].
Phytosome ¢6 wu diém lam ting hép thu cho
nhidu hoat chit nén ting sinh kha dung qua
dudng udng, qua da,... ting d6 6n dinh; kéo dai
thoi gian tdc dung; giam tac dung khong mong
mudn nén ting hiéu qua diéu tri va tinh an toan
cho cho nhiéu hoat chit c6 ngudn gbc tir thuc
vat [61].

Phytosome BBR gin ddy da dugc Yu va
cong su nghién ctru bao ché bang phuong phap
béc hoi dung méi, sir dung ta duoc phospholipid
dau nanh. Phytosome BBR bao ché dugc c6 kich
thude tiéu phan nhé (165 nm), hiéu sut nap
duoc chat 85%, co kha ning kéo dai giai phong
dugc chit trén 6 gio trong mdi truong mo phong
dich rugt. Phytosome BBR lam tang sinh kha
dung gip 3 1an so véi BBR ty do trén chudt cong

v6i lidu 50 mg/kg, 1am giam duong huyet mot
cach c6 y nghia thong ké trén chudt nhat véi
lidu 100 mg/kg can niang so v6i nhom chudt
ching [61].

Ngay nay, phytosome BBR di dugc bao ché
thanh san pham thuong mai dé 1am ting tac dung
giam duong huyét, can bang noi tiét. Trong mot
nghién ctru danh gia san pham phytosome BBR,
Giovanna Petrangolini di cong bd do hoa tan
BBR clorid tir vién phytosome BBR cao hon 3-
4 1an so v&i BBR tu do & ca moi truong dich da
day va dich rudt nhan tao. Panh gia dugc dong
hoc trén ngudi tinh nguyén, phytosome BBR véi
1 va 2 lidu twong tng BBR 188 mg so voi BBR
tu do lidu 452 mg cao hon 4 va 6 1an [62].

2.3. Tiéu phan nano lipid rdn (solid lipid
nanoparticles-SLN) va chat mang lipid cau tric
nano (nanostructured lipid carriers-NLC)

Heé tiéu phan nano lipid rin 1a hé duoc hinh
thanh tir nhimg giot lipid, chit hoat dong bé mat
va duoc chat. Trong qué trinh hinh thanh hé tiéu
phan nano, cac giot lipid dugc hoa rin va tao ra
cau triic tinh thé co trat tu voi duge chat [63, 64].
He tiéu phan nano lipid rin c6 nhiéu vu diém nhu
tinh twong hop sinh hoc cao, it sir dung dung moi
hitu co, ting sinh kha dung in vivo ctia dugc chat
[65]. Mic du hé tiéu phan nano lipid rin duoc
phat minh tir ddu nhimg nim 1990 nhung cho
dén nay, it co cac nghién ctru ing dung hé mang
dugc chat nay dé diéu ché nano lipid BBR.
Nghién ctru dau tién duge Xue va cong su thuc
hién nim 2013 bang sir dung phospholipid dau
nanh, chat hoat dong bé mit Pluronic F68 dé tao
thanh hé tiéu phan nanolipid rin véi BBR. SLN
BBR duoc tao ra ¢ kich thudc tiéu phan nho (tir
50-150 nm), hiéu suét nap duoc chat 58%. Sinh
kha dyung ctia SLN BBR trén chudt cong véi liéu
50 mg/kg cao gap 2 lan so v6i BBR ty do. Trén
chudt nhét véi lidu 100 mg/kg can nang, SLN
BBR c6 tac dung lam tang dung nap glucose va
tang do nhay vdi insulin cao hon mot cach co
nghia nghia théng ké so véi nhém chudt udng
BBR tu do [66]. Nhu vday, BBR khi nap vao hé
nano lipid rin da cai thién kha ning lam giam
duong huyét cia BBR do ting sinh kha dung.
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Hé chat mang lipid c6 cAu trac nano 1a thé hé
hai cua hé nano lipid ran, duoc phat trién tir
nhitng nim cudi 1990. Khac véi cau triic mang
tinh thé 6 trat tw ciia SLN, NLC c6 cau trac da
dang, ca phan tir va két tinh sip xép khong trat
tu. Vi vay NLC c6 thé mang duoc nhiéu duoc
chat hon so v6i SLN. Trong mot nghién ciru ciia
J. Deng va cong su [66], hé lipid c4u trac nano
BBR bao ché véi glyceryl behenat, dau oliu,
cremophor va d-a-tocopheryl polyethylene
glycol 1000 sucinat c6 kich thudc trung binh
khoang 64 nm, hiéu suét nap dugc chat khoang
100%. Hé NLC BBR duoc chirng minh ¢6 kha
ning giai phong duoc chat kéo dai, twong hop
sinh hoc cao, ting hép thu vao té bao va cai thién
dang ké tac dung chdng viém dai trang in vivo so
v6i BBR tu do.

3. Két luan

BBR, mic du c6 nhiéu tac dung duoc 1y tiém
nang, nhung bi han ché trong viéc phat huy tac
dung trong co thé do kho dugc hip thu qua
duong tiéu hod. Nhim khic phuc nhugce diém
trén day dé hudng t6i tmg dung hiéu qua trong
diéu tri, BBR di duoc nghién ctru bao ché voi
cac cong nghé madi nhu liposome, proliposome,
phytosome, hé nano lipid ran,... Cac k¥ thuat bao
ché hién dai d6 da lam tang sinh kha dung, ting
d6 6n dinh, kéo dai tic dung, thay ddi phan bd
trong co thé,... htra hen biéu hién nhiéu tic dung
mdi cho BBR. Viéc phat hién nhiéu tac dung moi
dang chu y, két hop véi ung dung cac ky thuat
bao ché hién dai c6 thé gitip tao thanh “phat minh
thudc méi 1an thir hai” dbi v6i dugc chat truyén
thdng BBR.

Bén canh d6, BBR con 1a mot hop chat dan
duong quan trong cho viéc phat trién cac dan
chat, dinh huéng tac dung phong pha (g 1am
glucose mau, giam rdi loan lipid méau, diéu hoa
mién dich, bao vé gan, bao vé than, chéng xo vira
dong mach chéng Xy hoa,...). Nghién ctru bién
d6i va tdi wu hoa cau tric cua cac din chit do,
cho cac tac dung sinh hoc cu thé, htra hen hinh
thanh nhiéu chwong trinh nghién ciru phat trién
thudc mai véi tinh kha thi cao.
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