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TOM TAT

Hoan ngoc do (Strobilanthes schomburgkii), mot logi thdao dwoc moi,
6 nhiéu cong dung chita bénh trong y hoc dan gian Viét Nam. Nghién
ciru tGp trung bdo ché hé vi hat poly(D,L-lactic-co-glycolic)acid
(PLGA) chita cao chiét la Hodn ngoc dé (SS/PLGA-NPs) sir dung
phwong phap nhii hoa - bay hoi dung maéi va danh gia hoat tinh sinh
hoc ciia ché pham. H¢ vi hat SS/PLGA-NPs c0 kich thudc hat nho hon
I pmva dac trung cdu triic dwoe xdc dinh bang quangpho héng ngoai
bién doi Fourier (FT-IR). Kha nang tai cao chiét (EE) cia cdc
SS/PLGA-NPs duwoc tinh dua trén téng ham heong polyphenol (TP)
dao dong trong khodng 20% - 40%. Qua trinh gidai phong TP cia
SS/PLGA-NPs thé hién s gidi phéng 6 at & giai doan dau va duy tri
kéo dai suot giai doan khdo sat. Hoat tinh khang oxy héa va khang
viém ciia SS/PLGA-NP dd ching minh hé chdt mang vi hat van giiv
duwoc hoat tinh ban ddu ciia cao chiét. Vi vay, hé vi hat PLGA la mgt
ung dung tim nang dé béo vé va kiém sodt nhiéu hoat chat véi muc
dich khac nhau.

Tir khod: Hé vi hat, Hoan ngoc do, PLGA Strobilanthes schomburgkii

ABSTRACT

Strobilanthes schomburgkii (SS) is well-known as a new herb in
traditional Vietnamese medicine. In the present study, poly (D,L-lactic-co-
glycolic)acid (PLGA) microparticles loaded with Strobilanthes
schomburgkii (SS/PLGA-NPs) were synthesized using emulsion-solvent
evaporation method and evaluated their biological activities. The average
size of SS/PLGA-NPs was less than 1 um, and characteristic structure was
determined using Fourier transform infrared spectroscopy (FT-IR). The
entrapment efficiency (EE) of SS/PLGA-NPs based on total polyphenol
(TP) was found to be from 20% to 40%. The TP release process indicated
an initial burst release in the early stage and sustained release during the
investigated period. Besides, the antioxidant and anti-inflammatory
activities of SS/PLGA-NPs demonstrated that the nanocarrier system still
retains the original activity of SS extract. Therefore, PLGA microparticles
exert their potential to protect and control the release of active ingredients
with different purposes.

Keywords: Controlled releases, microparticles, nanoparticles, PLGA,
Strobilanthes schomburgkii
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1. GIOI THIEU

Cong nghé¢ nano, mét linh vuc khoa hoc mai
dang phat trién nhanh chéng, dugc xem 1a budc tién
vuot trdi cua nén y hoc hién dai. Vat liéu nano
polymer hay hat nano mang thuc dang duoc quan
tam, boi cac dac tinh cua chiing nhu gitp bao vé hoat
chét khoi su phan hiy trude hang rao sinh hoc, kiém
soat sy phong thich thube va dua thudc dén dung
muc tiéu diéu tri (Xuan et al., 2019). Hon thé nira,
hé thong phén phdi thude dua trén cong nghé nano
dd dwoc nghién ctru rong rii dé didu tri nhidu bénh
ly nguy hiém nhu: ung thu, viém, ... Polymer
poly(D,L-lactic-co-glycolic) acid (PLGA) da dugc
Cuc quan Iy Thyc pham va Dugc pham Hoa Ky (U.S
Food and Drug Administration, FDA) cong nhéan la
an toan va st dung trong cac thir nghiém lam sang
(Lim et al., 2022; Wan et al., 2023). PLGA s¢ hitu
kha ning phan hity sinh hoc tét, cic san phidm phan
hiy chinh la lactic acid va glycolic acid dugc
chuyén hoa dé dang qua chu trinh Krebs nén céc san
pham nay it giy doc cho co thé (Pradhan et al., 2015;
Shanmuganathan et al., 2019). Do do6, huéng nghién
ctru bao ché hé vi hat tir polymer PLGA Ung dung
trong dan truyén thude 1a mot liéu phap tiém ning.
Dang chu ¥, cac hoat chit ¢6 ngudn gbc tir thuc vat
dang duoc quan tdm nghién cuu. Trong do, Hoan
ngoc doé (Strobilanthes schomburgkzz) mot loai
dugc li¢u theo y hoc dan gian, gitp diéu tri mot s6
bénh 1y khac nhau va hd tro diéu trj ung thu (Trang
va ctv., 2020). Tuy nhién, viéc stt dung theo phuong
thirc truyén théng hién nay dem lai hiéu qua chua
cao, van con nhiéu han ché nhit dinh vé tac dung
ctia duge lidu. Dic biét, cac hoat chét co tac dung
sinh hoc t6t nhung do sinh kha dung thép nén gip
bét lgi trong qua trinh phat trién thude, ddc biét 1a
sinh kha dung qua duong uong. Diém bat loi nay co
thé duoc giai quyét bang cach chon loc, tang d¢ sinh
kha dung hodc dua dugc chit vé dang tiéu phan
nano. Chinh vi v@y, muc dich cua nghién ctru nay 1a
ché tao va mo ta dic tinh cua hé vi hat PLGA chua
cao chiét ethanol 14 Hoan ngoc d6. Pong thoi, danh
gia hoat tinh sinh hoc & mirc d6 in vitro 1am co so
cho qué trinh phét trién hé dan truyén thudc mdi,
nang cao hiéu qua diéu tri nhiéu bénh 1y nguy hiém.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu va héa chit

L4 Hoan ngoc d6 thu hai trén dia ban tinh Tién
Giang (11/2022), dugc dinh danh bdi PGS.TS. Dang
Minh Quén, B mén Su pham Sinh hoc, Pai hoc
Can Tho va luu giit tai phong thi nghiém Hoa sinh
1, Khoa Khoa hoc Ty nhién, Trudng Pai hoc Can

106

Tép 60, S6 34 (2024): 105-110

Tho. MAu thu hai duoc rira sach, loai bo tap ban, cit
nhé va sdy & nhiét d6 50°C dén khdi luong khong
dbi, rdi nghién min thu dugc bot kho. Bot nguyén
liéu khé dugce tién hanh ngdm chiét v6i ethanol, co
quay 4p sut thap thu duoc cao chiét ethanol.

Hoa chat duoc st dung la methanol va ethanol,
dichloromethane (Chemsol, Viét Nam). PLGA ti 1§
lactic va glycolic acid 1a 50:50 (MW 7.000 — 17.000
g/mol), Polyvinyl alcohol (PVA, MW 31.000 —
50.000), thudc thir Griess (FUJIFILM, Wako, Nhat
Ban), DPPH (2,2-diphenyl-1-picrylhydrazyl, Sigma
Aldrich).

2.2. Bao ché hé vi hat PLGA chira cao chiét

ethanol 14 Hoan ngoc dé

Heé vi hat PLGA duoc bao ché theo phwong phép
nhil hoéa va bay hoi dung moi (Pereira et al., 2018).
Cu thé, pha diu gdbm 20 mg PLGA hoa tan trong 10
mL dichloromethane (1% tween-80), 5 mL dung
dich cao chiét nong do thich hop. Trong d6, nong do
cao chiét dugc tinh dya trén ham luong polyphenol
tuong dwong mg galic acid/g cao chiét (GAE/g) theo
phuong trinh dwdng chudn: y = 0,0646x+0,056; R>
=0,9974. H¢ vi hat dugc khao sat tai hai ty 1¢ 1:5 va
1:10 (twong tmg khoi lugng TP:PLGA, w/w). Pha
nude 1a dung dich PVA 0,5% (w/v). Nhil tuong
dau/nuéc dugec dong héa & 15,000 vong/phut
(Hercuvan TT - 30K, Anh) trong 10 phut tai 4°C.
Tiép theo, nhil trong trén duge thém vao 20 mL pha
nude, danh siéu am (tan sé 40 kHz, Elmasonic
S100H, Elma, Buc) trong 10 phut thu dugc hé nhii
dau/nuéc/nude. Sau d6, khudy tir hé nay trong 18
gior & toe do 250 vong/ phut. Cudi cung, ly tim voi
tbc do 12,000 vong/phut (Mikro 220, Heltich, Pirc)
thu dwoc hé vi hat PLGA chta cao chiét 14 Hoan
ngoc do, dich ndi duoc thu hdi dé thuc hién thi
nghiém tiép theo.

2.3. Panh gia dac tinh ly héa

Kich thudc hé vi hat dugc xac dinh dua trén
phuong phap tan xa anh sang dong (Dynamic light
scattering — DLS, MicroTrac S3500). Cac déc trung
vé lién két cua hé vi hat duoc xac dinh bé‘mg cach
phan tich ph6 hong ngoai FT-IR véi d6 phan giai 1
cm’!, dai phd 4000 — 400 cm™, sir dung k§ thuat xir
ly tin higu Cosine, dau do TGS (FT/IR 4600, Jasco,
Nhat Ban).

2.4. Hiéu suit nap va tai cao chiét

Hiéu suat tai (Encapsulation Efficiency — EE) va
hiéu suat nap (Drug Loading — DL) dugc x4c dinh
dua trén ham lugng polyphenol c6 trong hé vi hat
sau khi dugc bao ché. Cu thé, 200 pL dich ndi thu
hoi sau ly tim dugc thém vao 200 pL nudc cit va
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200 pL dung dich thude thir Folin-Ciocalteu, dé yén
5 phut cho 6n dinh. Sau d6, thém tiép 200 pL dung
dich Na,COs3 10%. Hon hop dugc 1 trong 30 phut &
40°C, sau d6 do mat do quang ¢ budc song 765 nm
dé tinh toan ham luong TP ty do dwa vao phuong
trinh duong chuén ham luong twong dwong gallic
acid: y = 0,0658x + 0,0382 (R? = 0,9964). Hi¢u suat
tai (EE) va nap (DL) dugc tinh theo cong thirc sau
(Pereira et al., 2018):

EE (%) = TP truwéc — TP sau % 100
o0 TP téng
Khoi lwong TP
DL (%) = — g x 100

Tong khéi lwgng Hat
2.5. Kha ning giai phong TP tir hé vi hat

H¢ vi hat PLGA dugc phan tan trong 10 mL
dung dich dém phosphate (pH = 5,5 va 7.,4) bang
phuong phap khudy tir vi toc d9 100 vong/pht. Tai
mdi thoi diém khao sat, 1 mL miu dwoc lay ra va bd
sung vao luong dung dich dém twong ung. Mau
duoc ly tam ¢ 18.000 vong/ phut trong 4 phut. Ham
luong TP giai phong duoc xac dinh bang phuong
phap do mat d¢ quang tai budc soéng 765 nm (muc
2.4).

2.6. Danh gia hoat tinh sinh hoc in vitro

2.6.1. Hoat tinh khang oxy hoa

Hoat tinh khang oxy hda cua hé vi hat dya trén
lugng polyphenol gidi phong theo thoi gian; 10 mg
mau dugc tai phan bd lai trong moi trudng dém pH
=7,4; dung dich 14y ra tai mdi thoi diém khao sat s&
tién hanh thtr nghiém hoat dong trung hoa gbe tu do
DPPH. Cu thé, 100 pL dich phan tng véi 100 pL
dung dich 6 x 10* M DPPH. Hon hop trén dugc u
tbi trong 30 phat. Do hip thu quang duoc do ¢ bude
song 517 nm (Sharaf et al., 2022).

2.6.2. Hoat tinh trung hoa goc tw do NO

Sy mat can bang noi sinh din dén hoat dong tang
sinh qua murc goc tu do nitric oxide (NO-) c6 thé dan
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dén tinh trang viém (Guzik et al., 2003). Hoat dong
trung hoa cac NO- ¢ dang ndi sinh hay ngoai sinh
cho thdy tiém ning cua cac hop chat dbi véi qua
trinh kich thich h¢ mién dich dap ung va trc ché cac
yeu t6 trung gian trong qua trinh viém. Vi vay, viéc
khao sat hoat dong trung hoa NO- dugc xem nhu mot
hinh thitrc danh gia cho qua trinh khang viém.

Qua trinh khao sat twong ty nhu myc 2.4. Cu thé,
200 pL dich phan trng v6i 200 pL dung dich sodium
nitroprusside (5 mM) va U sang trong 30 phut &
37°C. 100 puL hdn hgp trén phan tng véi 100 L
thudc thir Griess va 0 toi 10 phut. Sau d6, do d¢ hap
thu quang & buéce song 546 nm (Thanh et al., 2020).

3. KET QUA VA THAO LUAN
3.1. Hé vi hat PLGA

Két qua cho thiy kich thuéc hat trung binh
SS/PLGA-NPs 16n hon so vé6i hat rong PLGA-NPs.
Sy thay ddi kich thudc hat mot phan chimg minh
viéc tai thanh cong cao chiét vao hé vi hat (Hinh 1).
Ngoai ra, khi tang ti 16 ham lugong polyphenol
TP:PLGA thi kich thuéc hat khong khéc biét co y
nghia thong ké nhung hiéu sut tai (EE) va hiéu suat
nap (DL) ting 1én (Bang 1). Piéu nay dugc giai thich
dua trén lugng PLGA nhét dinh chi tai dugc mot
khéi lugng cao chiét nhét dinh; do do, ngoai lugng
TP dugc nap vao hé vi hat thi con mét phén cao chiét
bam trén bé mat cda hat lam tang hi¢u sut tai va nap
(Hcini et al., 2021). Mt khéc, khi tang khdi luong
cao chiét thi khdi lwong cac hop chit khong phai
polyphenol ciing ting dan dén viéc cac hop chit
cling dwoc nap vao hat. Piéu nay anh hudng truc
tiép dén hiéu sut tai va nap. Hiéu sudt tai cua céc
hé vi hat PLGA ¢ 2 ti 1€ dao dong trong khoang 20%
— 40%, két qua nay twong ddng véi cac bao cao
trudc day (Albisa et al., 2017; Pereira et al., 2018).
Vi valy, ti ¢ 1:5 duoc chon dé khao st hoat tinh sinh
hoc cua SS/PLGA-NPs.

Bang 1. Kich thwéc trung binh, hi¢u suit nap (EE) va hi¢u suét tai (DL) ciia cac hé vi hat khong chira
(PLGA-NPs) va c6 chira (SS/PLGA-NPs) cao chiét 1a Hoan ngoc do

Mau Tile TP:PLGA __ Kich thutc (nm) EE (%) DL (%)
PLGA-NPs - 644 - -
15 016 3542320010°  6.616%0.010°

SS/PLGA-NPs 1:10 084  24370+0004> 2379+ 0,004

Ghi chit: cdc chit cdi khdce nhau trong ciing mét cgt thi khdc biét c6 y nghia théng ké (p <0,05)
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Hinh 1. Biéu db phan b kich thwéc hat cia cac
hé vi hat
3.2. Phan tich diic trung ciu tric (FT-IR)

Két qua phan tich, so sanh cho thiy hé vi hat
SS/PLGA-NPs & cac ti 1€ khac nhau chira cac milii
tinh hiéu ddc trung & vang 1749 cm! (>C=0); 1167
cm! va 1081 cm™! (Csp3-O) cia PLGA (Chen et al.,
2009). Ngoai ra, cac mili tin hiéu thé hién dao dong
nhom cua nhém (—OH) cuia cac hop chét phenolic
xuét hién & Vl‘mg trén 3300 cm™! hay c4c tin hiéu tai
viing 2800 cm! twong ddng vai su xuét hién cua cac
dao dong tuong Umg ¢ cao chiét. Vi vay, c6 thé két
ludn rang cao chiét 14 Hoan ngoc do da dugc nap
thanh cong ma khong lam anh huong dang ké dén
cAu trac dic trung ciia cac polymer.
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PLGA-NPs
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Hinh 2. Pho FT-IR ciia h¢ tiéu vi hat rong
(PLGA-NPs), cao chiet Hoan ngoc do (SS) va
cac hé vi hat chira cao chiet (SS/PLGA-NPs) &

cac ti 1€ khao sat

3.3. Giai phéng TP

Qua trinh khao sat sy phong thich TP tir hé vi hat
chtra cao chiét Hoan ngoc do dugc thuc hién trong
360 phut (6 gio) tai hai moi truong dém pH = 5,5
(md phong méi truong sinh 1y co thé) va 7.4 (md
phong méi truong mau) cho thiy lwong TP giai
phong ting dan theo thoi gian va duoc chia thanh
cac giai doan khac nhau (Hinh 3). Tai méi truong
pH =74

15ma_ 1 1l 1y
- *—"—.‘—P,“.
s : : : -« pHS55
= : : _r,.dr—!
5 N »—4 —o % : -+ pH7A
= 104 7 "l{"/ : Do
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¥

Thoi gian (phit)

Hinh 3. Qua trinh gidi phong TP cia
SS/PLGA-NPs

Giai doan I: khong ghi nhdn sy gidi phong

polyphenol dang ké Giai doan II: ham lugng TP c6
xu hudng tang dan. Giai doan III: ham lugng TP
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tang dat murc cao nhét. Giai doan IV: duy tri on dinh
suot qua trinh khao sat khoang 9 %.

Tuy nhién, di voi méi truong pH = 5,5, qua
trinh phong thich TP tir giai doan I — IV 6n dinh va
duy tri va dat mirc 11%. Pang chu y, trong 20 phut
déu khao sat, lvong TP phong thich ra khoang 10 %.
Diéu nay co thé giai thich do méi truong pH = 5,5
mang tinh acid nén phan cao chiét bam trén bé mit
ctia hat dé dang phéng thich TP trong méi trudng
nay. Mat khac, dbi v6i moi truong dém pH = 7.4,
lugng TP trén bé mit phong thich ban dau twong dbi
cham va lugng TP trong cau tric 15i ciia hat phong
thich 6n dinh sau 360 phut khao sat. Cu trac nay
truong nd trong moi trudng dém va xdy ra qua trinh
tu 6n dinh mat do cac lién két trong hé nano, do do
duy tri d6 bén va kéo dai thoi gian giai phong hoat

Tép 60, S6 34 (2024): 105-110

chét cua hé vi hat (Budhian et al., 2008; Albisa et
al.,2017; Pereira et al., 2018). Vivay, h¢ théng chira
cao chiét cho thiy tiém ning trong viéc bao vé va
kiém soat sy phong thich cia polyphenol ¢ cac moi
truong khac nhau, thuén loi dé phat trién cac ché
pham theo duong ubng.

3.4. Danh gia hoat tinh sinh hoc

Céc hop chét polyphenol ¢ nhiéu loai thyc vat da
dugc chung minh c6 kha nang khang oxy hoda
(Nenadis et al., 2004). Do d6, c6 su twong quan giira
qua trinh giai phong TP va kha nang trung hoa goc
tw do DPPH cua hé vi hat. Hiéu sut trung hoa goc
tu do DPPH cta hé vi hat ting dan theo thai gian va
dat 8,2% sau 6 gio (Hinh 4A). Pang chi y, hoat
dong trung hoa gdc tw do NO- dat trén 50% sau 6 gio
khao sat (Hinh 4B).
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=
=
=
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=
S
= 40—
=
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=
— 20—
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=
o
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DI AR AR P DI PSE

Théd gian (phiat)
Hinh 4. Hoat tinh trung hoa goc tw do DPPH va NO- ciia SS/PLGA-NPs. A. DPPH; B. NO

Diéu nay cho thiy ngoai cic hop chat phenolic
duoc tai vao hé vi hat con ¢6 cac hop chét khac thé
hién hoat tinh t6t d6i voi thir nghiém khang viém.
Vi vdy, hé thdng vi hat chtra cao chiét SS/PLGA-
NPs duge bao ché thanh cong va van giit dugc thanh
ph?m, hoat tinh vdn c6 cua cao chiét 1a Hoan ngoc
do.

4. KET LUAN

Nghién ctru di bao ché thanh cong hé vi hat
PLGA chita cao chiét 14 Hoan ngoc d6 véi kich
thude hat trung binh nhdé hon 1 pm. H¢ vi hat dugc
bao ché thé hién kha ning bao vé va phong thich co
kiém soat hoat chét phenolic t5t & hai méi trudng
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dém phosphate pH = 5,5 va 7,4. Bén canh do, h¢ vi
hat chira cao chiét 14 Hoan ngoc d6 van thé hién hoat
tinh khang oxy hoa va khang viém dac trung. Tuy
nhién, hé vi hat chua déng déu vé kich thudc hat 1a
mdt diém han ché ciia nghién ctru. Vi vy, cong nghé
kénh dan vi luu (microfluidic) 1 mot trong nhimng
giai phap dinh hudng kiém soat kich thudc hat trong
cac nghién ciru tiép theo.

Tém lai, h¢ vi hat PLGA dugc bao ché thé hién
mdt img dung tiém ning cho viéc phat trién cac ché
pham dang micro/nanoparticles phong thich c6 kiém
soat theo duong udng, an toan va mang lai hidu qua
cao.
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