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Abstract: Panax notoginseng (Burk.) F. H. Chen is a valuable medicinal herb used extensively in
East Asian countries. Panax notoginseng saponins (PNS) are main bioactive compounds that exhibit
a variety of beneficial effects, including improving blood circulation, inhibiting platelet aggregation
and thrombosis, combating arterial plaque formation, protecting the nervous system, hemostasis,
wound healing, and lowering blood glucose levels. However, PNS has low permeability and
instability in acidic environments, resulting in poor oral bioavailability of PNS, thereby limiting its
practical application in clinical treatment. Therefore, enhancing the oral bioavailability of PNS is a
crucial issue. In this overview, several factors influencing the oral bioavailability of PNS including
chemical structure, the efflux of P-glycoprotein and gut microbiota, and various approaches applied
to improve the oral bioavailability of PNS such as enhancing drug permeability and protecting
against the acidic gastric environment were introduced.

Keywords: Panax notoginseng, ginsenoside, low permeability, oral bioavailability, absorption
enhancers.
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Tong quan mot s6 bién phép cai thién sinh kha dung
duong uong clia cac saponin trong Tam that
(Panax notoginseng (Burk.) F. H. Chen)
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Tém tit: Tam that (Panax notoginseng (Burk.) F. H. Chen) 1a mét dugc liéu quy dugc sir dung rong
rii & cac nude thude khu vue Pong A. Panax notoginseng saponin (PNS) 1a nhiing chat déng vai tro
chinh trong tdc dung sinh hoc, mang lai nhiéu tac dung quy nhu tang cudng tuan hoan mau, tic che
két tap tiéu cau va huyét khdi, chdng xo vira dong mach, bao vé than kinh, cAm méu, chita lanh vét
thwong va ha duong huyét. Tuy nhién, PNS c6 tinh thim kém va khong bén trong méi truong acid
dan toi sinh kha dung duong udng ciua PNS thip, tir d6 viée Gmg dung thuc té vao diéu tri 1am sang
chwa nhiéu. Do vy, cai thién sinh kha dudng udng ctia PNS 1a van dé cip thiét. Trong bai tong quan
nay, mot sb yéu td anh hudng tdi sinh kha dung duong uéng ctia PNS nhu céu tric hoé hoc, sy bom
nguoc cia P-glycoprotein va hé vi khuin duong rudt va cac hudng nghién ctru ¢ thé Gmg dung dé
cai thién sinh kha duong udng cuia PNS nhu ting tinh thim dugc chat va bao vé thude tranh tac dong

cua moi truong acid da day s€ duoc gidi thi¢u.

Tir khéa: Panax notoginseng, ginsenosid, tinh tham kém, sinh kha dung dudng udng, chat ting thim.

1. Gi6i thi¢u

Tam théat (Panax notoginseng (Burk.) F. H.
Chen), ho nhan sam (Araliaceae) 1a mot trong
nhing thao dugc quy ciia ving Tay Béc nudc ta,
duogc trbng nhiéu 0 Lao Cai, Ha Giang va cho
nang suat t6t [1]. Tam that ciing la thao dugc
song lau nam, duoc sir dung lam thudc bd va cam
mau trong y hoc ¢ truyén Trung Qubc hon 400
nam. O Han Quéc va Nga, Tam that duoc xem
nhu mdt trong nhimg ngudn thude bo tim dé diéu
tri cac bénh tim mach, chrfmg han nhu viém mach
huyét khéi tic nghén, bénh mach vanh, xo vira
d6ng mach va nhdi mau néo [2].

" Téc gia lién hé.
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Thanh phan hod hoc chinh trong Tam thit 1a
PNS. Chlng dong vai tro chinh trong tac dung
sinh hoc ctia Tam that nhu chéng thiéu méu cuc
bd mach mau nao, céi thién luu luong va tudn
hoan mau, gidn mach mau, @rc ché két tap tiéu
cdu va huyét khéi, cAm mau, 1am lanh vét
thuong, chéng loan nhip tim, chéng viém va
chéng xo vira dong mach [3]. Nam saponin chinh
trong PNS la notoginsenosid R1 (7-10%),
ginsenosid Rbl (3-36%), ginsenosid Rgl (20-
40%), ginsenosid Rd (5-8,4%) va ginsenosid Re
(3,9-6%) [2]. PNS dugc phan loai vao nhom IIT
trong hé thong phan loai sinh dugc hoc bao ché
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[4, 5]. PNS c6 kha ning hoa tan tt trong nudc.
Tuy nhién, PNS c6 tinh tham thdp va bi thuy
phan trong méi trudng acid dich vi dan dén sinh
kha dung (SKD) duong udng kém [6-11]. SKD
duong udng ciia PNS trén dong vat thi nghiém
thuong dudi 10% [9, 12]. Bé co6 thé khai thac,
ung dung nhitng tac dung quy cua PNS vao thuc
té didu tri, viéc nghién ciru, mg dung cac bién
phap cai thién SKD duong udng cua hoat chat la
rat can thiét. Trong bai tong quan nay, cac yeu t6
anh huong t¢i SKD duong uong ciia PNS va mot
s6 hudng nghién ctru cai thién SKD dudng udng
clia saponin trong Tam that dugc hé théng hoa.

2. Cac yeu td6 anh hwong téi sinh kha dung
duwdng udng ciia cic saponin trong Tam that

2.1. Sinh kha dung ciia PNS

PNS duogc phan loai vao nhém III trong hé
théng phan loai sinh dugc hoc bao ché do c6 3o
hoa tan tét va tinh tham thap [4, 5]. D6 tan cua
PNS trong nudc va cac moi truong pH 7,4; 6,8
va 4,5 tuong Gng lan luot 1a 146,21; 158,69;
173,52 va 262,36 mg/ml [13]. Hé s6 thim biéu
kién Pap cua 5 saponin chinh trong PNS gom
notoginsenosid R1, ginsenosid Rb1, ginsenosid
Rgl, ginsenosid Rd va ginsenosid Re khoang tur
107 t&i 10® cm/s (nhé hon 10° cm/s) [11].

Bén canh d6, PNS kém 6n dinh, bi thuy phan
trong moi truong acid dich vi va dugc chuyén
hoa bdi cac enzyme va hé vi khudn 6 rudt dan t6i
SKD dudng ubng thap [14-16]. O moi truong pH
1,2; ndbng do PNS giam rat nhanh khoang 50%
sau 1 gio ddi voi notoginsenosid R1, ginsenosid
Rgl va sau 4 gio dbi v6i ginsenosid Re,
ginsenosid Rb1, ginsenosid Rd [17]. Nhu vay, ¢6
thé thiy tinh thAm thip va d6 6n dinh kém trong
mdi truong acid la nhitng 1a nhitng nguyén nhan
chinh dan dén SKD dudng udng kém ciia PNS.
SKD duong udng ciia PNS nhu notoginsenosid
R1, ginsenosid Rb1, ginsenosid Rg1, ginsenosid
Rd va ginsenosid Re trén chudt thuong dudi 10%
[9, 12, 18].

2.2. M§t s6 yéu 6 anh hueong 161 sinh kha dung
duong uong cua PNS

2.2.1. Céu triic hod hoc

Cau trtic hoa hoc co ban ctia PNS bao gdbm
mdt cdu tric bon vong steroid ky nudc [19] va
cac carbohydrat khac nhau (la glucose [glc],
rhamnose [rha], xylose [xyl], va arabinose [ara])
duogc gin vao vi tri carbon-3 (C3), carbon-6 (C6)
va carbon-20 (C20) (Hinh 1) [20]. Dwa vao su c6
hoic khong ctua nhoém thé & vi tri C6, cac
ginsenosid loai dammaran c6 thé dugc chia
thanh hai nhém: nhém protopanaxadiol (PPD)
va nhém protopanaxatriol (PPT). Su khac biét vé
céu triic hoa hoc co thé anh huong dén SKD
dudng ubng cua hai loai ginsenosid nay. Mot
nghién ctru da chi ra ring ndng do PPD trong
huyét twong chudt cao hon PPT sau khi ding
duong udng. PPD c6 toe d6 bai tiét trong huyét
tuong thap hon [21], din dén SKD tuyét dbi cua
PPD cao hon PPT. Tuy nhién, ginsenosid Rbl
thuoc nhom PPD lai c6 SKD tuyét ddi thap hon
ginsenosid Rgl thugec nhém PPT [9, 22], didu
nay cho thay rang SKD duong uodng cua
ginsenosid c6 thé bi anh huéng bai mot sb yéu
t6 khac. Nghién ciru khac cua Niu va cong su
[23] d4 so sanh su hap thu cta cac ginsenosid va
nhan thay thir tw hdp thu giam dan nhu sau:
ginsenosid CK (chira mot nhom glycosyl), Rd
(chtra ba nhom glycosyl), Rb1 (chtra bén nhém
glycosyl). Nhu vy c6 thé thay ginsenosid co it
nhom glycosyl hon thi than dau hon, d& hap thu
hon dan téi SKD dudng udng cao hon nguoc lai
ginsenosid nhiéu nhom glycosyl s& 1am tang khi
luong phén tir, 1am cho ginsenosid khé hap thu
hon. Kim va cong su [24] ciing dd két luan vé
thi ty tinh tham ctia cac ginsenosid nhu sau: Rgl
(PPT, 2 nhdm glycosyl) > Rf (loai PPT, 2 nhém
glycosyl), Re (PPT, 3 nhém glycosyl) > Rc
(PPD, 4 nhoém glycosyl) > Rb1 (PPD, 4 nhdm
glycosyl) > Rb2 (PPD, 4 nhom glycosyl). Didu
nay chi ra rang, s6 luong nhom glycosyl it thi kha
nang hép thu cang tbt, ginsenosid c6 phan duong
¢6 ciu trac furanose (Rc) c6 kha ning qua té bao
Caco 2 tbt hon khi so sanh v6i pyranose (Rb1 va
Rb2). Ngoai ra, lién két glycosidic & vi tri C20
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(Rg1) s& cai thién tinh thim khi so sanh véi vi tri
C6 (Rf).

2.2.2. Su bom nguoc cua P-glycoprotein

P-glycoprotein (P-gp) 1a mot protein van
chuyén c6 vai trdo bom thudc nguoc tro ra long
rudt, lam giam sy hap thu [25]. Cam ung P-gp c6
thé dan dén giam hdp thu cac ginsenosid.
Verapamil va cyclosporine A (chat e ché P-gp)
c6 thé lam giam ty 1& van chuyén ra cua
ginsenosid Rh2 la mot ginsenosid thuéc nhom
PPD c6 trong Tam that, diéu nay chi ra ring P-

gp tham gia vao qua trinh van chuyén ciia Rh2 tir
trong ra ngoai té bao [26, 27]. Tuy nhién, khong
phai tit ca ginsenosid déu c6 thé 1a co chét cua
P-gp. Nghién ciru ctia Wang da ching minh rang
su héap thu trong dudng tiéu hoa cua ginsenosid
Rb1, Rb2, Rc, Rd, Rg2 va Rg3 c6 thé bi tic ché
boi P-gp, trong khi sy hép thu cta ginsenosid
Rh1, F1, Re va Rgl khong bi anh hudng boi chat
{rc ché P-gp [28]. Piéu nay cho thay ginsenosid
nhoém PPD c6 nhiéu kha ning 1a co chit cua
P-gp hon la nhém PPT.

Ry o, Nhém PPD
Nhém Ginsenosid R1(C-3) R2 (C-20) R3 (C-6)
Ginscnosid Rbl Glu (122) Glu-  Glu (126) Glu- H
Ginsenosid Rd Glu(122)Glu- Glu- H
Protopanaxadiol  Ginsenosid Re Glu(192)Glu- Araf(196)Glu- H
(PPD) Ginsenosid Rb2 Glu (122) Glu-  Arap (126)Glu- H
Ginsenosid CK H Glu- H
........................................ Protopanaxadiol W H __ H
Notoginsenosid R1 H Glu- Xyl (122) Glu-
Ginsenosid Rgl H Glu- Glu-
Protopanaxatriol  Ginsenosid Re H Glu- Rha (192) Glu-
(PPT) Ginsenosid Rf H Glu- Glu (122) Glu-
Ginsenosid F1 H Glu- H
Protopanaxatriol H H H

Glu, B-D-glucopyranosyl; Xyl, B-D-xylopyranosyl; Rha, a-L-rhamnopyranosyl; Araf, a-L-arabionofuranosvl;

Arap, a-L-arabionopyranosyl

Hinh 1. Céu trac hoé hoc cta cac saponin chinh trong Tam thét [20].

Diéu thu vi 1a ginsenosid khong chi 1a co chat
ctia P-gp ma con 1a chat wrc ché P-gp. Ginsenosid
c6 thé tuong tac v6i P-gp dé tang su tich tu noi
bao cac co chét khac cua P-gp [29]. Ginsenosid
Rh2 di duoc chimg minh lam ting sy hap thu
digoxin, fexofenadin, etoposid [30] va ritonavir

[31]. Ginsenosid CK, PPD va PPT ciing da dugc
xac nhan ¢ vai trd cai thién hap thu rhodamin
123 hoac digoxin [28, 32]. Ngoai ra, ginsenosid
Rgl, Re, Rc va Rd duoc phat hién 1a trc ché qua
trinh van chuyén thudc ra ngoai té bao va ting
tich luy thudc trong té bao [29]. Nhimng két qua
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nay chi ra rﬁng ciu tric khung dammaran cua
PNS gép phan vao qua trinh trc ché P-gp, nhung
chudi bén c6 thé 'khong co tac dung gi d6i voi
hoat dong trc ché P-gp [33]. Tuy nhién, nhém
glycosyl ¢ thé lam giam tac dung wc ché P-gp
do tinh ky nudc 1a can thiét dé lién két nhur cac
chat trc ché P-gp, trong khi nhém glycosyl s& lam
tang tinh va nudc [34].

2.3. H¢ vi khuan duong rugt

Céc nghién ciru chi ra rang hé vi khuan
dudng rudt co thé phan giai PNS thanh phan
aglycon va phan duong théng qua thuy phan cac
lién két glycosidic va tir d6 lam thay ddi duoc
dong hoc cua chung sau khi udng. Cac nhom
glycosyl gan véi C & vi tri C3 va C20 duoc phan
cit boi cac vi sinh vat duong rudt nhu Prevotella
oris, Eubacterium A-44, Bifidobacterium sp.,
Bacteroides  JY6,  Fusbacterium  K-60,
Lactobacillus delbrueckii sp. va Aspergillus
SP,... Sau khi bi phan huy sinh hoc, ginsenosid
CK va protopanaxadiol 1a cac chit chuyén hoa
chinh cta nhém PPD trong khi nhém PPT dugc
chuyén hoa thanh ginsenosid FI va
protopanaxatriol [35]. Trong cac chat chuyén
hoa nay, ching han nhu ginsenosid CK va F1 1a
cac chat khéng phan cuc hon so véi céc
ginsenosid ban dau, do vdy c6 thé dé dugc hap
thu trong duong tiéu hoa va thé hién cac hoat tinh
sinh hoc [36]. Do d6, néu tinh trang sirc khoe anh
hudng dén hé vi khuan dudng rudt sé tac dong
tGi qua trinh phan huay cac ginsenosid tir d6 lam
thay ddi kha nang thim qua mang sinh hoc cua
ginsenosid ¢ trong rudt, [37, 38]. Trong mot
nghién ctru ¢ nhitng bénh nhan mac tleu duong
d3 chi ra rang yéu t6 bénh tat da lam rdi loan hé
vi khuan duong rudt dan dén thay doi sy hap thu
cua cac ginsenosid [39].

3. Cac bién phap cdi thién sinh kha dung
dwong uong cia cac saponin trong Tam that

SKD duodng udng kém cua PNS 1a do bi thay
phan rt nhanh trong méi trudng acid va tinh
tham kém. Do vay, dé khic phuc cic nhugc diém
nay can phai bao vé dugc chét tranh tac dong voi

moi truong acid dich vi da day, on dinh duoc
chat, dua duoc chat dén vung hap thu t6i wu va
cai thién tinh tham trong duong tiéu hoa.

3.1. Cdi thién tinh tham dwoc chat

3.1.1. Sir dung cdc chdt lam tang tham

Céc chit ting thim (permeability enhancers,
absorption enhancers) thuong tac dong 1én niém
mac hép thu theo ba cach nhu sau: tac dong Ién
lop nhay, tac dong lén cac thanh phan trong
mang té bao va tac dong 1én k& té bao [40]. P- -gp
dong vai trd quan trong trong viéc van chuyén
tich cuc cac chit nén khac nhau co céu trac da
dang ra khoi té bao, din dén giam kha ning tham
qua rudt va SKD duong udng ctia mot sd hoat
chat. Do vdy, cac chat tc ché P-gp da dugc ung
dung de tang hap thu va SKD duong udng cia
mdt s6 hoat chét 1a chat nén cta P-gp [41].

Nhiéu nghién ctru da sir dung cac duge chat
va ta dugc dé cai thién tinh tham cia PNS (Bang
1). Mot s6 hoat chat da dugc két hop véi
ginsenosid nhu piperin trc ché P- -gp, aspirin va
acid salicylic glup mé khe lién két giira cac té
bao, adrenalin gilp van chuyén tich cuc qua
mang nho SGLTI1. Bén canh do, cac ta dugc
cling da duoc dwa vao cong thirc dé ting cuong
tinh tham ctia ginsenosid nhu borneol dung dé trc
ché P-gp, natri deoxycholat gitip van chuyén
dugc chit xuyén bao va qua k& té bao, Nutriose
va polysaccharid 1am thay d6i thanh phan va qua
trinh trao ddi cht cta hé vi sinh vat duong rudt,
gitp ting tinh thim duoc chat.

3.1.2. Bao ché cdc hé vi tiéu phin

Céc hé vi tiéu phan dung duong ubng gitp
6n dinh cac hop chét va cai thién SKD do céc hat
c6 kich thuge tiéu phén nho gilp tang dién tich
bé mit tiép xic dan dén ting téc dd hoa tan va
hap thu thudc [42]. Bén canh d6, hé phan phdi
thudc dudi dang kich thude ¢& micro hodc nano
ciling c6 thé thay ddi dic tinh than nudc hodc than
dau ctia cac hoat chat, tir d6 nang cao kha ning
thim [43]. Cac hé mang thudc nhu hé tu vi nhil
ho4, vi nhil trong, nano nhii twong, nano polyme,
liposome, proliposome,... di dugc (mg dung dé
tang cuong tinh thAm va cai thién SKD dudng
udng cua PNS (Bang 2).
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3.1.3. Mt 56 cong nghé khdc

Céc dang thudc méi nhu mang film mong
1d/hod tan nhanh, hé thudc luu tai da day/rudt va
vién ra/hoa tan nhanh da dugc tng dung dé tang
SKD thudc dung qua dudng tiéu hod. Vién nén
va pellet két dinh sinh hoc d3 dugc phat trién dé
gitip tang thoi gian luu thude, do d6 nang cao hap
thu PNS qua dudng tiéu hoa (Bang 3). Hon nira,
cac dang bao ché nay con co thoi gian tiém tang

& mirc d6 nhat dinh dé tranh PNS bi phan huy
trong dich da day [44, 45].

Nhu véy, c6 thé thiy ba k¥ thuat/cong nghé
da dugc st dung chinh dé cai thién tinh thAm cua
PNS 1a str dung cac chat 1am tang tham, bao ché
cac hé vi tiéu phan va ung dung cong nghé bao
ché hién dai. Trong sé cac phuong phap ké trén
thi k¥ thuat sir dung chat 1am tang thdm c6 wu
diém 1a ky thuat don gian, d& dang phéi hop cac
thanh phan nay vao trong cong thirc ciia cac dang
bao ché khéc nhau.

Bang 1. Mot s6 chat tang tham duoc sir dung dé cai thién tinh thAm ctia PNS

Chit tang Co ché

duong rudt.

thim ang thim Ginsenosid Mo hinh danh gia Két qua TLTK
Thir tinh thdm mang | Tinh thim va hép thu qua
PNS nhan tao song song in | duong udng cla cac [46]
vitro va in vivo trén ché. | ginsenosid ting.
, B SKD vién nang tham thau
Borneol. Uc ché P-gp. chira PNS c6 va khong co
PNS In vivo trén ché. borneol cao gap 4,5 lan va [47]
3,5 lan so véi vién nén
trén thi truong.
PNS In vivo trén chudt céng. | Tinh tham ciia PN'S tang. [48]
Piperin. Uc ché P-gp. Rh2 In vivo trén chudt céng. | AUC ting 2 lan. [49]
Aspirin va acid Mg khe lién : :
pinir két gilra cac PNS In vivo trén chudt cong. | Tinh tham ctia PNS ting. [11]
salicylic £ 1x
te bao.
Natri Xuyénbao | Tinh thim va SKD cia
va qua k& Re In vivo trén chudt cong. | . . o [50]
deoxycholat. Ls ginsenosid Re ting.
te bao.
Vén Chuyén - . , X o A
Adrenalin tich cyc nhér Rgl Cacp-Z ceill in VIAtrO; Tinh th.am tan% 6,2 lan [51]
In vivo trén chudt cong. | AUC tiang 28 lan.
SGLT1.
) . | Thay déi he CK In vivo trén chudt céng. | AUC ting 2,8 lan. [52]
Nutriose (chat vi sinh vat
x0 hoa tan tir due e Rd In vivo trén chudt céng. | AUC ting 1,3 1an. [53]
IGa mi va ngo). | UOn8 ruot. 00 G w12 G
Rb1l In vivo trén chudt cdng. A tang 2,2 1ol [54]
3,1 lan.
Thay d6i hé
Polysaccharid. | vi sinh vt Rb1 In vivo trén chudt cong. | AUC tang 2,2 lan. [55]
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Bang 2. Mot sb hé vi tiéu phan ding dudng udng duoc nghién ctru dé tang tinh thAm ciia PNS

Hevititu | o oonosid N!O hmﬁ Két qua TLTK
phén danh gia
AUC cua ginsenosid Rgl and Rb1 & dang phuc hop véi
Phurc hop voi PNS In vivo trén | cac glycerid mach trung binh tuwong ung la 27,38 [4]
phospholipid. chuot cong. | ug/ml.h va 600,08 pg/mlh, cao hon dang ké so vdi
nguyén liéu tuong ing 1a 2,52 pg/ml.h va 92,29 pg/ml.h.
Hé tw vi nhii In vivo trén SKD cua hé tu vi nhii héa cia Rhl va Rh2 cao
R Rh1, Rh2 N X gap khoang 3 lan khi so sanh véi Rhl va Rh2 ¢ dang [56]
hoa. chudt cong. R
nguyén liéu.
Vi nhii In vivo trén | SKD cua vi nhii tuong tang gap 4,74 so v4i dang dung
Rgl A A L A 1 [57]
tuong. chudt cong | dich ctia nguyén li¢u.
Nano  nhil In vivo trén | SKD duong udng ctia nano nhil twong tang gap 2,58 lan
PNS A A » S A [58]
tuong chudt cong. | so vdi dang dung dich cua nguyén liéu.
. ~ | Hé so tham ctia PNS qua ta tring, hong trang, hoi trang
Invitrotrén | 7" % A A
PNS A X va dai trang ¢ dang tiéu phan nano véi chitosan cao hon [59]
chudt cong. i A AT =
so voi nguyén li€u va trong vién nang.
Ticu phan nano cuia PNS véi chitosan trimethyl thiol hoa
va agglutinin cia mam lda mi cho thay kha nang khang
PNS In vivo ’trén manh acid va cac enzyme trong mdi trudng dudng tiéu [60]
chudt cong. | hod. Hé so tham cua notoginsenosid R1, ginsenosid Rgl
va Rb1 qua rudt non déu Siuqc cai thién lan luot turong
Nano ung 1a 1,68, 1,64 va 1,63 lan so voi nguyén li¢u ban dau.
polyme Hat nano ctia PNS véi din xuat cua chitosan véi vitamin
Bi2 va cystein da cai thién tinh tham cua notoginsenosid
PNS In vivo ’trén R1, ginsenosid Rgl va Rbl. Keét qua dugc dong hoc [61]
chudt cong. | cing cho thdy nong d¢ trong mau va AUC cua
ginsenosid Rgl va Rbl khi st dung ti€u phan nano
polyme cao hon so véi vién nang trén thi trudng.
Hé s6 thim qua hoi trang va hdng trang cua tiéu phan
PNS In vivo trén | nano PNS-Lecithin-Zein cao hon dang k€ so vdi PNS. 62]
chudt cong. | SKD duong udng cua ti€u phan nano ciing cao hon gap
1,71 lan so v&i PNS.
Vesicle {20 Tai c6 KTTP 264,68 + 4,17 nm, thé zeta -1158 + 0,87
dien  hoat Rb1 In vivo trén | mV, hi¢u suat nap tii 69,03 + 0,05 %. Crmax cua hé tai [63]
kh.f)ng ion chudt cong. | (9,55+ 0,50 pg/ml) cao gap khoang 1,82 1an so véi duge
0 4 + .
hod). chat (6,22 + 0,53 pg/ml)
SKD va tinh tham tang, thoi gian thai trir giam.
Proliposome cua cac ginsenosid ¢6 Tmax 0,5 h, Cmax
Proliposome Ginsenosid In vivo trén | 680,62 + 138,05 ng/ml va AUCo., 2082,49 + 408,33 [64]
chudt cong. | ng/mlLh, con ciia cac ginsenosid 1a Tmax 0,25 h, Cpax
474,96 + 66,06 ng/ml va AUCy. 733,32 + 113,82
ng/ml.h.
Liposome Rg3 cai thién dang ké cac thong s6 dugc dong
. In vivo trén | hoc nhu Cnax va AUC so véi dung dich Rg3. Nguyén
Liposome, A Rg3 chut cong. | nhan 1a do liposome ting d9 hoa tan va tinh tham [65]
ethosome va ciia Ro3
transfersome. - < e ST
Rh1 In vitro trén | Cac h¢ vi ti€u phan transfersome, ethosome va liposome [66]

da nguoi.

cai thién tinh thAm cua ginsenosid Rh1.
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Bang 3. Mot s cong nghé khac dugc ing dung dé tang tinh tham ctia PNS

Dang;bao Ginsenosid N!O hmﬁ Két qua TLTK
ché danh gia
Vjén nén Vién nén két dinh sinh hoc sir dung chitosan cdi thién
két dinh PNS In vivo trén ch6. | SKD, tdng Tmax, Cmax va thoi gian luu thude khoang 2 [44]
sinh hoc. lan so véi vién nén thuong.
Pellet két Pellet chira polyme két dinh sinh hoc (chitosan,
et x¢ In vivo trén | HPMC, carbomer) c6 SKD cao hon tir 1,45 t6i 3,20
dinh sinh PNS N A A ot a . xs e s £ o [3]
h chudt cong. lan, cai thi¢n Cmax, kéo dai thoi gian luu thude so véi
oc. N ,
pellet khong chira polyme.
Pellet két Pellet khong st dung polyme ket dinh sinh hoc giai
dinh sinh PNS In  vivo trén | phong va chuyén hoa nhanh, trong khi pellet sir dung [48]
chudt cong. polyme két dinh sinh hoc (chitosan, HPMC, carbopol)
hoc. I ;
kéo dai thoi gian luu thude.

Bang 4. Cac ky thuat duoc sir dung dé bao vé saponin trong Tam that tranh tiép xtic v6i moi truong acid dich vi

Dang bao ché | Ginsenosid Mo hinh Két qua TLTK
danh gia
C , SKD cua notoginsenosid R1, ginsenosid Rbl
Vién nang chuta . . A ,
Vi nang bao & PNS In vivo trén che. | V3 ginsenosid Rgl trong vién nang bao tan ¢ [67]
ot " | rudt cao gap 3,13 lan; 3,14 lan va 2,02 lan so
i véi vién nang.
. . .| SKD vién nang tham thau chira PNS cao gap
Vién nang thdm PNS In vivo trén cho. 4,87 lan so v&i vién nang trén thi truong. [14]
thau. SKD vién nang tham thiu chira PNS cao gip
PNS In vivo trén cho. | 3,31 1an va thdi gian luu thuoe kéo dai so v6i [15]
vién nén thi trudng.
Vién nang mém .
baf) tap terng PNS In Vivo trén cho. SKD vién nang mém bag tan‘ trong rudt cao hon [68]
rudt chira hé tuy so vOi vién nang trén thi trueong.
vi nhil hod.
SKD cua notoginsenosid R1, ginsenosid Rbl
Pellet bao tan & . R .| va ginsenosid Rgl trong pellet bao tan & rudt
rudt. PNS In vivo trén cho. cao gép 5,21 1an; 3,68 1an va 2,52 1an so véi [69]
vién nang.
Pellet bao ché sir dung Eudragit NE30D la ta
Pellet bao tan & . .| dugc kiém soat giai phong, Opadry dang
N ai o In  vivo trén A s <
rudt - giai phong PNS chuét cén polyme bao tan & rudt lam giam Crmax, tang [16]
kéo dai. ¥ & AUC, thoi gian luu thudc trong co thé va Tmax
khi so sanh voi pellet khong bao.
Vién eidi phén SKD duong udng cua PNS dugc céi thién, gidi
gt phong PNS In vivo trén ché. | phéng duéi 10% sau 4 gio, khoang 50% sau 5 [70]
theo nhip. S . o -\
gi0 va khoang 90% sau 6,5 gio.
Hat st dung Ethyl cellulose lam giam qua trinh gidi phong
polyme két dinh | Rgl va | Thir hoa tan in | cua Rgl va Rbl cua hat trong méi truong pH [71]
sinh hoc bao tan | Rb1 vitro 1,2. Chito:oligosaccharid va chitosan cai thién
& rudt dac tinh két sinh hoc cho hat
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3.2. Bdo vé duwoc chat tranh tdc dong cua moi
truong acid da day

Nhim bao vé PNS tranh tac dong cua moi
truong acid dich vi, cac nha khoa hoc da nghién
clru phat trién cac dang bao ché khac nhau (Bang
4) ¢ kiém soat giai phong duoc chat nhu dang
vién bao tan ¢ rudt, hé tham thiu, vién nén giai
phong theo nhip, vién két dinh sinh hoc va hat
giai phong cham dé cai thién SKD dudng uong
cua PNS. Cac dang bao ché nay c6 dac diém
chung 13 thay ddi thoi gian giai phéng thudc,
gitip dugc chat giai phong rat chim & trong
nhimg thoi gian dau sau khi dung thudc qua
duong uong, vi viy dugc chat s& khong bi tiép
xuc nhiéu v6i moi trudng acid [72].

Qua tong hop cac cong bd cho thay trong cac
nghién ctru trude, cac nha nghién ctru thuong su
dung cac bién phap riéng 1& dé cai thién SKD
duong udng cia PNS. Vi vdy, mot sd cong trinh
gan day ciing dang c6 xu huong két hop nhiéu ky
thuat/cong nghé khac nhau nhim tang SKD duong
ubng cta cac saponin trong Tam tht hidu qua nhat.

4. Két luan

Sinh kha dung duong udng ctua PNS thap c6
nguyén nhén chi yéu do tinh thim kém va khong
bén trong méi trudong acid dich vi. C6 nhiéu
hudng nghién ciru ¢6 thé ap dung dé cai thién
hép thu cac saponin trong Tam that qua duong
tiéu hod nhu st dung céac ta dugc lam tang tinh
thdm cua duoc chét, bao ché céc cac hé vi tiéu
phén va phat trién cong nghé bao ché hién dai.
Ngoai ra, huéng nghién ctru phat trién cac dang
bao ché bién ddi giai phong duoc chét nhu vién
bao tan & rudt, hé thAm thau, vién nén giai phong
theo nhip, vién két dinh sinh hoc va hat bién déi
giai phong cling mang lai hi€u qua trong viéc
tranh duoc sy tdc dong ctia moi truong acid da
day d6i v6i duoc chat va cai thién hap thu thude
qua duong ti€u hoa.
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