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TOM TAT

Nghién ctu nay dwoc thuc hién nhdm diéu ché ché pham vi nang nano chitosan duoc tai nap véi trans-
cinnamaldehyde (rng dung trong trc ché lién lac & vi khuén. Ching t6i d& s& dung phuong phap nhii hda dé didu ché
phtrc hé nanocapsule (vi nang nano) va nanoemulsion (nhi twong nano). Phic hé vi nang va nhi twong nano duoc
tdi nap vé&i trans-cinnamaldehyde s dung mét nhan dau va chitosan lam vé boc. Phirc hé nano cé céu tric hat déng
nhét, d6 phan tan thap, kich thwéc dao déng tlr 120 dén 150nm. Ca vi nang nano va nhii twong nano déu bén virng
trong moi trwdng nudi cay vi khuédn sau 24h . Hiéu qua tai nap trans-cinnamaldehyde 14n lwot cho hai phirc hé vi
nang va nhii twong nano |a 86 va 73%. Ca hai phirc hé da nha thubc qua hai giai doan, cham réi trong 6h dau va
theo sau la sy nha thudc lién tuc sau 12h, dat 1an lwot 35 va 45% cho phirc hé vi nang va nhil twong nano. Khao
nghiém sinh hoc v&i cam bién sinh hoc E. coli Top 10 cho thAy vi nang nano wu viét hon nhii twong nano trong viéc
trc ché qua trinh lién lac cta vi khuén, con dwoc biét dén véi tén goi 1 quorum sensing. O cong thire tot nhét, vi
nang nano &c ché qué trinh giao tiép & vi khuan nay 1&n dén 65%.

Tu khéa: Chitosan, vi nang nano, nhii twong nano, vi khuén, E. coli.

Study on Preparation of Chitosan Nanocapsules Transduced
with Trans- cinnamaldehyde for Communication Inhibition in E. coli Top10

ABSTRACT

This study was conducted with the aim of preparing chitosan nanocapsules transduced with trans-
cinnamaldehyde for communication inhibition in bacteria. We used emulsification method to synthesize nanocapsule
and nanoemulsion complexes. The nanocapsule and nanoemulsion complexes were transduced with trans-
cinnamaldehyde using an oil nucleus and chitosan as cover. The nanocomplex had a uniform particle structure, low
dispersion, and the size ranges from 120 to 150nm. Both nanocapsule and nanoemulsion were stable in bacterial
culture after 24h of incubation. The trans-cinnamaldehyde transduction efficiency for the nanocapsule and
nanoemulsion complexes was 86 and 73%, respectively. Both complexes released the drug through two stages,
slowly in the first 6 hours and followed by continuous drug release after 12 hours, reaching 35 and 45%, respectively,
for the nanocapsule and nanoemulsion. Bioassays with the E. coli Top 10 biosensor showed that nanocapsule was
superior to nanoemulsions in inhibiting bacterial communication, also known as quorum sensing. In the best
formulation, nanocapsule inhibited the communication process in this bacterium up to 65%.

Keywords: Chitosan, nanocapsules, nanoemulsion, bacteria, E. coli.

tiép, diéu tiét biéu hién ctia gen va ddng bd héa
hanh vi ing xt dua theo mat d6 t& bao, dudc

Quorum sensing (con dudgc biét dén la sy phéat hién 14n d4u nam 1970 ¢ vi khuédn bién
giao tiép & vi khudn) la phuong thtc lién lac Vibrio fischeri (Eberhard’, 1972). Cac phan héi
gifia cac t& bao cho phép vi khuin c6 thé giao  dong bo vé mat kiéu hinh dién ra & mtc do quan

1. DAT VAN DE
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thé bao gom: su hinh thanh mang sinh hoc, kha
ning phat quang, kha ning tiét doc td, kha
néing di dong (Antunes & cs., 2010). Cac loai doc
tinh nay nhanh chéng tré thanh muc tiéu nham
dén cta cac liéu phap tc ché& doc tinh, bdi vi
ching khong thiét yéu cho sy sinh trudng cua vi
khudn va duge kiém soat chit ché béi su giao
tiép ctia vi khuédn (Tang & Zhang, 2014). Do d6,
tc ché sy giao tiép nay sé dan dén suy giam doc
tinh hon 14 giét chét t& bao vi khudn. Két qua la
khoéng gay ap luc chon loc cao 1én té& bao vi
khuén va han ché su xuét hién caa tinh khang.

Chitosan 1a mét polymer sinh hoc duge Gng
dung rong rai trong y dudc va thuc phdm chic
ning do cac déc tinh nhu: kha nang phan huy
sinh hoc, kh4 ning tuong thich sinh hoc va dic
tinh khéng ddc cua né. Chitosan dugec nghién
ctiu rat k vé kha ning khang khuén dua vao su
tudng tac tinh dién gitta nhém amine tich dién
duong cua chitosan va cac nhém chiic tich dién
am trén bé mat t& bao vi khudn (Devlieghere &
cs., 2004; Helander & cs., 2001). Cac nghién ctiu
gan day ciing chi ra cac hoat tinh sinh hoc
chéng lai vi sinh vat gy bénh nhu vi khuédn va
nidm moéc cua cac vat liéu nano dua trén nén
tang chitosan (Perinelli & cs., 2018). Cac hoat
tinh khang khuédn hoac chéng lai su giao tiép
cta vi khuéin cta ca cac hat nano (nanoparticle)
va vi nang nano (nanocapusle) déu dudgc cai
thién rd rét do su ting vé dién tich bé mit so véi
ty 1é thé tich, vi kich thudc ctua cac hat nano
thuong rat nhé (O’Callaghan & Kerry, 2016).

Trans-cinnamaldehyde (Trans-CA) la mét
aldehyde vong thom va 1la thanh phan chinh
trong vo cdy qué ciing nhu tinh dau qué.
Trans-CA c6 rat nhiéu céng dung, néi bat 1a tinh
chong vi khuén, chéng ndm, diét con trung va
thuéc chéng mudi,... Cac nghién ctiu truée day da
chi ra kha nang tic ché su giao tiép cta trans-CA
va cac dan xudt ctia n6é d6i véi vi khuan Vibrio
2008)  va
P. aeruginosa (Chang & cs., 2014). Tuy la nhiing

spp (Brackman & cs.,

chét tic ché su giao ti€p 6 vi khuédn tiém ning
nhung trans-CA ciing c6 nhiing nhugde diém nhu:
tinh tham th4p, d6 hoa tan thap va do d6 han ché&
dang ké cac hoat tinh sinh hoc ctia né. Viéc st
dung nhan diu trong cac phiic hé nano 1a hoan
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toan phu hop véi cac thudc c6 dd tan thap nhu
trans-CA (thé hién 6 gia tri logP = 1,9). Nhan
diu sé thuan lgi cho cac tuong tac ky nuéc véi
trans-CA va qua d6 lam ting kha ning tai nap
thudc vao phiic hé nano. Trong nghién citu nay,
ching t6i tap trung nghién cttu kha ning bao géi
trans-CA trong cac hé nanocapsule (vi nang
nano) va nanoemulsion (nhi tuong nano) khac
nhau st dung moét nhan dau va chitosan lam vo
boc. Sau dé ching t6i tién hanh nghién ctu kha
ning tai nap trans-CA cta cac phiic hé ké trén
dong thoi nghién ctiu kha nang diéu tiét cac phan
héi ctia su giao tiép & vi khuén & cam bién sinh
hoc E. coli Top10 sti dung trong nghién ctiu nay.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Chitosan dugc cung cap bdi cong ty Mahtani
Chitosan Pvt. Ltd., An D6 (tén nhan hiéu:
Chitosan 132). Khéi lugng phan ti cia Chitosan
la 115kDa, mtic d6 acetyl hoa 1a 42%. Lecithin
duge cung cap bdi cong ty Cargill (Epikuron 145
V, Cargill GmbH, Hamburg, CHLB Diic),
Miglyol 812N dudgc cung cap bdi cong ty Sasol
GmbH (Witten, CHLB D1ic). Cac héa chit con
lai déu dat mic d6 phan tich dudec mua ti cong
ty Sigma-Aldrich (Hamburg, CHLB Dic).

Chuén bi dich vi khuén: Trong nghién ctiu
nay, chung t6i st dung chung vi khudn E. coli
Topl0 tai t6 hgp. Theo d6, mot ciu tric di
truyén 1a Bba-T9002 tit vi khuédn cho 1a Vibrio
fischeri da dudc tai nap vao vi khudn nhan la
E. coli Topl0, sti dung plasmid BBa pSB1AS3.
Cau trdc di truyén nay ban chat 13 mot luxR
promoter diéu khién su phat quang tit vi khudn
Vibrio fischeri. Do &6 chtng vi khuén tai t6 hop
¢6 kha nang biéu hién luxR protein, 1a mot chat
nhan cta phan tt tin hiéu AHL. Do vi khuén
E. coli Top10 khong thé tu téng hop AHL, do d6
AHL can dude b6 sung tit méi trudng bén ngoai.
Mbt khi AHL dudc b6 sung dat t6i ngudng nhat
dinh, n6 s& bam vao phan ti luxR protein, qua
d6 kich hoat lux promoter ctia V. fischeri va kich
hoat su biéu hién ciia sy phat quang (green
flourescence protein). Do d6, vé mat ban chat thi
vi khudn E. coli Topl0 tai t6 hdp san sinh



flourescence theo mét co ché duge diéu khién béi
quorum sensing (hay con dude hiéu 1a su lién lac
ctia vi khuén).

2.2. Phuong phap nghién citu

2.2.1. Phuong phap diéu ché vi nang nano
va xac dinh cac dac tinh ly héa

- Phuong phap diéu ché& vi nang nano

Vi nang nano dugc diéu ché theo phuong
phap duge phat trién bsi Calvo & Remunan-
Lopez (1997) va Kaiser & cs. (2015) v6i mot vai
thay d6i nhé. Theo d6, 500pl, dung dich lecithin
(nébng dd 40 mg/ml) dugc tron véi 132ul dung
dich trans-CA (néng dd 20 mg/ml). Hén hop
duge b6 sung véi 62,5u1 Miglyol 812 N (Sasol
GmbH, Witten, Germany) va 4,305ml ethanol
dé tao thanh pha hiiu co. Pha hiiu co duge d6
truc tiép vao pha nudc chtia 10mk chitosan
(0,5 mg/ml hoa tan trong axit HCl 5M) duéi
khudy tit 6 200 vong/phiit tao nén dung dich c6
mau tring stia. Dung dich nay dugc c¢6 dac trong
thiét bi c¢6 quay- rotavapor (Biichi R-100, Biichi
Labortechnik GmbH, Essen, CHLB Dtic) 6 40°C
t6i khi thé tich cudi cung tuong tng véi mot
phan ba thé tich phan tng ban dau dudc thu
nhan (~ 5ml). Néng d6 trans-CA cudi cung thu
duge 1a 4mm.

- Phuong phap xac dinh cac dic tinh 1y héa
clia vi nang nano

Dudng kinh ctia hat nano va sy phan bd ctua
kich thudc hat dudgc xac dinh bdi phuong phap
tan xa 4nh sang v6i tan xa ngudge khong xAm 14n
4 25°C phat hién 6 goc do 173° dudgc trang bi véi
mot dén laser anh sang d6 (A = 632,8nm) su
dung may Malvern Zetasizer nano ZS
instrument (ZEN3600, Malvern Instruments,
Vuong quéc Anh). Dién tich bé mat ctia hat
nano dugc do trén cung thiét bi st dung ky
thuat phan tich pha tan xa anh sang. T4t ca cac
mau duge pha lodng trong dung dich ImM KCl
trude khi do.

- Phuong phap xac dinh hiéu qua két hgp
cta thudce trong hé thong nano

Ché pham nano duge phan tach nhd ly tAm
4 16.000rpm trong 1 gié 30 phit. Lugng
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trans-CA thu dugc duéi day 6ng Eppendorf duge
hoa tan trong 1ml coén tuyét doi va dudc xac
dinh nho phép do quang phé. Hiéu qua két hgp
cua thudc trong hé théng nano dugc tinh toan
dua trén su khac biét giiia tong luong trans-CA
dudc két hop trong céng thiic (theo 1y thuyét) va
lugng thu duge sau ly tdm. Mot dudng chuén
trans-CA hoa tan trong Ethanol 96% dugc xay
dung dé xac dinh nong d¢ trans-CA trong ché
pham nano thu duge.

Lugng thudc

Hiéu qua _ dugc tdinap 100%
két hop Téng lugng thudc
ban dau
Khéi lugng thude
Kha niang trong nano x 100%
tai nap Téng khéi lugng
nano

- Phuong phap kiém tra d¢ bén caa ché
pham nano trong mai trudng M9

Do bén cta cac cong thic ché phdm nano
chon loc duge danh gia dua vao su thay déi kich
thuéc va chi s6 d6 phan tan kich thudc khi duge
U trong méi trudng nudi cdy vi khudn M9, xac
dinh bang phucng phap tan xa anh sang néu
trén va bang viéc quan sat bing mit thudng
néu thay hién tugng két tta. Theo d6 50ul cua
céc cong thiic nano khac nhau dugde b sung vao
cuvette chita 950ul méi trudng M9, da dugdec u
am trudc 6 37°C. Kich thudc va d6 phan tan cua
hat nano duge do tai cac thoi diém khéc
nhau 1an lugt 1a: sau 0, 30, 60, 120, 240, 720 va
1.440 phut sau khi .

2.2.2., Phuong phap xac dinh cac déac tinh
sinh hoc cua vi nang nano

- Phuong phap xac dinh do nha cta thudc:

800ul nano chiia dung thudc nhit dinh duge
chuyén vao éng thdm tich v6i kich thuée mang
la 6kDa va dudc dit trong moét binh thuy tinh
dudc khii trung chtia 79,2ml méi truong M9. Tai
cac thoi diém thich hgp, 300ul dung dich dudge
18y ra va thay vao bang 300ul méi trusng M.
Lugng trans-cinnamaldehyde nha ra dudc xac
dinh bang phuong phap do quang phd & budc
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séng 262nm, dua vao duong chuan da duge dung
sén trude do.

- Khao nghiém sinh hoc dé xéac dinh kha
nang khéang lién lac vi khuéin ctia ché ph4m nano:

+ Chung vi khuén E.coli Top10 dugc nubi
cdy trong moi trudng Luria-Bertani (LB) bé
sung 200 pg/ml ampicillin trong 18 gié 6 37°C,
lic 6 100 vong/phit va sau d6 dude bao quan &
-80°C trong 30% glycerol v6 trung dé phuc vu cac
nghién ctu sau nay. Truéc khi tién hanh khao
nghiém, dung dich lam viéc cia vi khudn dugc
chuén bi bing cach 14y 40ul vi khudn dude bao
quan & -80°C cho vao 20ml moéi truong M9 da bo
sung 20ul ampicillin (200 pg/ml), sau d6 nudi cay
6 nhiét d6 37°C, 1ac 100 vong/phit cho dén khi
0Dy, dat 0,06 (sau khoang 4 gic nudi cay).

+ Chudn bi chat cdm ting: 30C6HSL dugc
hoa tan trong acetonitril 6 nong d6 100mm va
duge bao quan & -20°C. Lay 5ul dung dich
30C6HSL 100mm pha lodng nhiéu 1an véi nuée
cét vo trung dén nong do lam viéc 1a 10nm.

+ Tién hanh khio nghiém sinh hoc: hoat
dong tic ché lién lac & vi khuén duge thit nghiém
trong dia 96 giéng, bd sung vao d6 10pl dung
dich 30C6HSL néng d6 10nm, 10yl ctia cac cong
thic nano khac nhau va 180pl ctia mau vi
khuén & miic ODg,, = 0,06. Hai loai ddi chiing da
dugce thiét lap. Déi chiing 1 (461 chiing OD) chiia
180pul méi trusng M9 va 20ul nude cat vo trung.
Déi chiing 2 (D6i chiing huynh quang) chta
180p1 dich nudi cdy vi khuén va 20ul nude cit vo
trung dé do su phat huynh quang tu dong cua
chinh vi khudn. Mot d6i chiing duong chta
180pl dich nuoéi cay vi khuén, 10pl nude cit vo
trung va 10pl AHL ciing dude thiét lap dé so
sanh tac dung chéng lién lac vi khuén cuaa cac
coéng thic khic nhau. Cac dia duge 1 trong May
doc Microplate Spectra Max-M2 (Thiét bi Phan
tl, US/Canada) & 37°C. Cac phép do huynh
quang dugc ghi lai tu déng bing cach st dung
quy trinh lap lai (A kich thich = 480nm va
A phat xa = 510nm, 40us, 10 lan nhap nhay, do
Igi 100, d6 phat huynh quang trén cung), phép do
tang trudng (ODgy,) (bd loc hap thu A = 600nm,
10 lan nh&p nhay) va lic (s ¢ toc dd cao).
Khoang cach gifia cac 1an do 14 60 phit. Déi véi
mbi thi nghiém, cac gia tri cudng d6 huynh
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quang (FL) va ODg,, thu dudc bang cach lan lugt
trit cac gia tri nhan duge véi d6i chiing huynh
quang va doi chiing OD § trén. T4t ca cac phép
do dugc thuc hién trong ba lan.

2.3. Xt 1y s6 liéu

Két qua nghién cétu duge téng hop bang
phan mém Excel; phan tich phuong sai mot
nhan t6 (one-way ANOVA) va so sanh cap dé6i
cac gia tri trung binh theo chufin Tukey
(v61i cac mic y nghia: P <0,05; P < 0,01,
P <0,001; P <0,0001) bang phin mém
GraphPad Prism 6.0.

3. KET QUA NGHIEN CUU
3.1. Pic tinh 1y héa ctia ch& phiAm nano

Dic tinh 1y héa, hiéu qua két hop thuéc va
kha ning tai nap thudc cia hé thong nano dudge
thé hién trong bang 1. C6 thé nhan thdy, dudng
kinh trung binh ctia vi nang nano réng la
147nm, 16n hon mot chat so véi nhii tuong nano
réng (d ~130nm). Khi hé théng nano dudc tai
nap véi trans-CA 6 néng d6 4mm, da khong dan
dén su thay d6i dang ké lién quan dén cac dic
tinh 1y héa cua hé théng nano. Cac kich thudc
tuong tu dd dudc ghi nhan véi vi nang nano
chtia thudc va nhii tuong nano chia thuéc lan
lugt 1a 153 va 135nm (Hinh 1). Nhin chung, hé
s6 phan tan cua phtic hénano thu dudc rat thap,
dao déng trong khoang 0,1 dén 0,2, chiing to
riang cac phic hé thu duge gbm cac hat cé kich
thuéc dong déu. Ping nhu ky vong, ca vi nang
nano rébng va vi nang nano chia thuéc déu cé
dién tich bé m#t duong, xap xi +42mV. Ngudc
lai, nhii tuong nano ca réng va chia thuéc do
thiéu 16p vo chitosan bao bén ngoai nén sé hiiu
dién tich bé mat am, xap xi -52mV.

Hiéu qua két hop va kha ning tai nap thudc
cla vi nang nano (~ 86%) déu cao hon dang ké
so v6i nhii tuong nano (~ 73%). Diéu nay chiing
t6 vai tro cta 16p vo chitosan trong viéc thic ddy
viéc bao géi cac thuéc ua lipid trong cac vat liéu
nano chit mang. K&t qua nay ciing phu hop véi
cac nghién cu truéc ddy vé vi nang nano
chitosan (Kaiser & cs., 2015; Omwenga & cs.,
2018; Thanh Nguyen & Goycoolea, 2017).
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Bang 1. Pic tinh 1y héa, hiéu qua két hgp va kha ning tai nap trans-CA cta hé théng nano

Céng thirc nano Du()(r:‘l%)kinh D6 phan tan Dién té’ﬂvt))é mat Hiéu qtzf}ol)(ét hop Kha nég/go)téi nap
Vi nang nano r6ng 147 £ 11 0,105 +41,3+1,86
Vi nang nano tai nap trans-CA 153 +7 0,138 +42,4 £ 2,57 86,05+ 5,74 5,88 £0,16
Nhi twong nano réng 130+ 7 0,166 -55,5+3,35
Nhi twong nano tai nap trans-CA 135+8 0,142 -525+4,12 72,98 + 3,61 4,38 + 0,36

Hinh 1. Hinh anh vi nang nano (trai)

va nhii twong nano (phai) tai nap véi 4 mM trans-CA do bang kinh hién vi truyén qua (TEM)

Trong nghién ctu nay, ching t6i da tong
hgp céc phtic hé nano st dung ky thuat nhii
héa, trong d6 trans-CA dugc tai nap trong nhan
dau va dugc 6n dinh bé méit bsi nhiéu 16p bao
gdbm lecithin (nhii tuong nano), lecithin va
chitosan (vi nang nano) dé can thiép vao qua
trinh lién lac ctia vi khuén. Két qua ctia ching
toi phu hop v6i cac nghién ciiu trude day chi ra
riang vi nang nano dudc tao bdi chitosan khéi
lugng phan ti thap sé& c6 kich thuéc nhd
(Goycoolea & cs., 2012). Phtic hé nay hoan toan
phu hop cho viéc tai nap cac hé thudc ua lipid
nhu trans-CA. Thuc t& cho thay, chitosan déng
vai tro quan trong trong viéc git lai trans-CA
trong nhan diu trong qua trinh nhi héa. Do do,
16p vo chitosan khéng nhiing anh hudng dén cac
dac tinh 1y héa ctia hé chat mang nano, ma con
anh hudng t6i kha ning bao géi cac thudc ua
lipid trong cac phtic hé nay.

3.2. Tinh 6n dinh ctia hé théng nano trong
méi trudng nudi cdy vi khuan M9

Hinh 2 thé hién sy thay ddi theo thoi vé
kich thuéc va @6 phan tan cua ca phtic hé nano

rong va phiic hé nano dugc tai nap véi trans-CA
4mm, dugc U trong méi trudng nudi cdy vi
khuén M9 tai 37°C.

Kich thuéc va d6 phin tan cua ca hai hé
théng gan nhu duge duy tri 6n dinh trong sudt
thoi gian U 24h. Kich thudc cua ca vi nang nano
va nhii tuong nano dao dong nhe trong khoang
100 dén 200nm. Trong khi d6, d6 phan tan kich
thudc hat ludén 6 miic rat thap (dao dong trong
khoang tir 0,05 dén 0,15). K&t qua nay ciing phu
hop véi cac nghién ctu truée day. Viée 6n dinh
ciu tric bé mit cia nano ciing nhu dd phéan tan
6n dinh trong méi trudng nudi cdy vi khuén la
nhan t8 quan trong dé tng dung trong thuc té.
Néu mét phiic hé nano khong 6n dinh, hién
tuong két tta dibn ra sé lam giam dang ké hoat
tinh sinh hoc vén c6 cta phtic hé nay. Do do,
kich thuée va do phan tan 6n dinh thu dude sau
thoi gian 24h 0 trong nghién c@iu nay la hoan
toan phu hop. Su 6n dinh vé mit kich thuée va
d0 phan tan cho phép tng dung phiic hé nano
trong viéc phong trit cac doc tinh ctia vi khuén
gdy bénh. Cic nghién ctu truéc day da chi ra
ring, tinh uu nuéc tang ty 1é thuan véi mic d6
acetyl héa ctia chitosan, nhung lai gidm ty 1& véi
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mutc tang khéi lugng phan ti chitosan
(Santander-Ortega & cs., 2011). Do d6, trong
nghién ct@iu nay viéc st dung chitosan v6i mtc
do6 acetyl héa 1a 42% va khéi lugng phan ti thap
la 115kDa duge ky vong sé duy tri tinh 6n dinh
ctia phiic hé nano trong méi trudng M9. Dé giai
thich cho hién tugng nay, sy tdng miic do acetyl
héa sé lam tiang cac phan ky nudc trong chudi
xuong song chitosan, do d6 s& thu hit cac tuong
tac ky nuéc gifia cac phan manh nay va cac
viing ky nuéc ciia nhan dau va lecithin, trong
khi d6 cac phan ky nuéc nay lai dugc gidu di.
Thém vao d6, khoi lugng phan ti thap cua chudi
chitosan sé cung c&p cac viing wa nudc va tai to
hdp t6t hon & bé mit, do d6 tranh viéce tiép xtc
ctua ching véi nudc tét hon cac phan véi khéi
lugng phén ti 16n. C6 thé nhan thiy ring, phic
hé nano ctia ching t6i ¢6 tinh 6n dinh cao trong

250 (@)

200+

150

Kich thwéc hat {nm)
“L* |
HL\
\

méi trudng nuédi cdy vi khudn lén dén 24h 1a
hoan toan phu hgp véi cac nghién ctiu trude day.

3.3. Su nha trans-CA trong méi truong M9

Két qua nha thudc trans-CA trong méi
trudng M9 dugce trinh bay 6 hinh 3. Téc d6 nha
thude kha cham va 6n dinh trong vong 6 tiéng
dau, theo sau bdéi moét su nha thudéc nhanh
chéng theo cdp s6 nhan sau 12 tiéng. Téng lugng
trans-CA dudc nha ra dat xdp xi 45% cho nhii
tuong nano va 35% cho vi nang nano. C6 thé
thdy phtic hé vi nang nano c6é dic tinh nha
thudc cham hon so véi phtic hé nhii tuong nano.
Lugng thudc nha ra dudng nhu dat bao hoa sau
24 gi¢ cho ca hai hé théng. Sau 24h, mot lugng
16n trans-CA dudc nha ra tit phiic hé nhii tuong
nano (50% ~ 1,46mm), so vé6i lugng dudc nha ra
tu phtc hé vi nang nano (40% ~ 1,38mm).

-~ Vinang Nano réng
—— Nhi twong Nano réng

Vi nang Nano tdi nap
Trans-CA

_._ Nhi trong Nano tai nap
Trans-CA

100 T T T i |
0 2 4 612

Théi gian (h)

0.20- (b)
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0.10-

0.05+

P phdn tan kich thweéc hat

0.001— r

24

1 i} 1 1
4 612 18 24

Théi gian (h)

Ghi chii: S6'liéu hién thj gia tri trung binh + do léch chuédn (n = 3)

Hinh 2. Puong kinh hat trung binh theo thoi gian (a)
va bié€n thién ctia d6 phan tan kich thude hat (b)
cua phtic hé nano khi tt § méi truong M9 tai 37°C trong 24h
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Hinh 3. Sy nha thuéc ctia trans-CA trong méi trudng M9 (37°C, 1ic 100rpm)
cua phitc hé vi nang nano (dusng mau xanh) va phitc hé nha tuong nano (dudéng mau den)

Nhan th4y, su nha theo hai pha c¢6 kiém
soat ctia trans-CA duge quan sat tit ca phtic hé
nhii tudng nano va phtc hé vi nang nano trong
moi truong M9. Su nha thuéc dudge kéo dai hon &
phtic hé vi nang nano véi khoang 5% dudc nha
ra trong 6h dau, so sanh v6i khoang trén 10% ti
phtic hé nhii tuong nano. Su nha tu tu thudc
nay dudc cho 1& su khuéch tan ctia mot lugng
nhod trans-CA lién két chit véi khoang giia caa
lecithin va chitosan. Trong khi dé6, sy nha mot
lugng 16n claa trans-CA & giai doan tang trudng
1a do lugng 16n trans-CA dugc nha ra tir trong
nhan diu cta phtic hé. Giudng nhu su lién két
chit ctua chitosan véi 16p lecithin da han ché
tinh tham cua trans-CA dudc tai nap ti nhan
dau trong sudt giai doan khdi dong ctia viéc nha
thudc. Su nha 6 at ctia thudc 6 giai doan sau
duge cho 1a bAt ngudn tit viéc su tan ra cua lép
mang chitosan phospholipid trong méi trucng
M9, do dé6 cling cho thay vai trd ctia thiét yéu
cta chitosan trong viéc diéu khién qua trinh
nha thudc ctua trans-CA. Viéc nha thudc ti ti sé
han ché& dugc cac tic dung phuy, cling nhu giam
liéu lugng va nang cao tinh sinh kha dung cua
thudc va kéo dai hiéu qua cta thudc tai dich dén
(Santander-Ortega & cs., 2011).

3.4. Kha nang khang lién lac & vi khuin
E. coli ctia hé théng nano

Ching t6i da danh gia anh hudng cua
trans-CA va chitosan ¢ cac nong d6 khac nhau,
cling nhu 4nh hudng cta phtic hé vi nang nano

va nhii tuong nano téi biéu hién ctia ching vi
khudn cam bién sinh hoc E. coli Top10. Nhiing
biéu hién nay bao gdm su bién thién vé mic do
phat quang (FL), su hap thu OD & budc séng
600nm (ty thé thuan véi sy sinh trudng cta vi
khuén) va ty 1é gitia mtc do phat quang va mat
d6 vi khuan (FL/OD), ty 1& nay dic trung cho
mtc d6 lién lac gitta cac vi khuén gay bénh. C6
thé nhan thay chitosan & néng d6 0,05 mg/ml va
trans-CA 6 0,2mm (ndéng do tuong duong khi
thuc hién khao nghiém nay déi véi phtc hé vi
nang nano) gdy mot sy giam nhe lén sy sinh
trudng cua vi khudn E. coli 1an lugt 1a 15 va
28%. Diéu nay chting minh tinh khang khuén
cua chitosan va trans-CA khi ton tai doc lap &
trang thai ty do.

Anh hudng ctia cac céng thtic nano khac
nhau ciing dugc danh gia theo khao nghiém
tuong tu. C6 thé thay ring ca vi nang nano rong
va khi dugc tai nap véi trans-CA déu khéng tc
ché sinh truéng ctia vi khudn E. coli, do dé né
ciing phu hgp v6i quan diém ring cac cong thiic
vi nang nano nay khéng ddc véi vi khudn gay
bénh. Chitosan va trans-CA 6 trang thai ton tai
tu do thé hién tinh khang khudn vén c6 cta hai
chit nay theo mdt s6 cong bo trude day. Tuy
nhién, khi hai chat nay két hop trong mét phtc
hé nano thi tinh khang khuén nay khong dudc
ghi nhan. Piéu nay c¢6 thé dugc giai thich 1a do
trong phtic hé nano, trans-CA dugc nhid mot
cach c6 kiém soat chi khéng nha 6 at, do dé vi
khuén cé thoi gian thich nghi hodc phan giai
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ching. Bén canh d6, chitosan tap trung 6 bé mit
cia vi khuédn (do tuong tac tinh dién trai déu
gitta chitosan va 16p mang vi khuén) la nguyén
nhan dé giam mtc d6 lién lac ctia vi khuén.
Diéu nay 1a do viéc tap trung vi nang nano & bé
mat khién cho phan ti dic hiéu AHL khéng
dudc di chuyén vao bén trong té& bao vi khuén dé
kich hoat chudi promoter hoat héa GFP (green
flourescene protein). Ngugc lai, nhii tuong nano
khi tai nap véi thuéc trans-CA thi tc ché sinh
truéng vi khudn kha manh & mtc gan 35%.
Trong khi nhii tuong nano réng khong doc, nhii
tuong nano tai nap thuéc lai déc véi vi khuén
diéu nay da goi ¥ rding doc tinh c6 thé bit ngudn
ti thudc da dudgc tai nap. Tuy nhién, vi nang
nano chtia cing mot lugng thuéc nhu vay lai
khong doc véi t&€ bao vi khudn ching té vai trd
quan trong cua chitosan trong phiic hé vi nang
nano trong viéc giam doc tinh ctia phtic hé nay
d6i véi t€ bao vi khuén.

Mac du cac cong thic nhii tuong nano chiia
dung thudc lam tc ché dang ké su sinh trudng

1.5_ a)

=y
[=]
|
*

Mat dé quang
ODgqo
et
4]
1

0.0-
1.5 b)

1.0

0.5+ anrr

Hoat tinh
lign lac & vi khudn

0.0-

cta vi khuén, tuy nhién kha ning dap tit su
phat quang cta phtic hé nay lai rat khiém tén.
Dung nhu ky vong cua ching téi, ca phiic hé vi
nang nano roéng va khi duge tai nap véi trans-
CA déu thé hién kha nang dap tit phat quang
t6t hon phtic hé nhii tuong nano. Diéu nay cling
pht hgp véi nghién ctu trude didy (Qin & cs.,
2017). Dién tich bé mit duong ctia phiic hé vi
nang nano c6 thé 1a nguyén nhan cta hién
tugng nay, khi ma tudng tac tinh dién gitia dién
tich trai ddu ctia vi nang nano va mang vi
khuén dudc ting cuong. Hon thé nia, vi nang
nano tai nap véi trans-CA da thé hién kha niang
tc ché& lién lac & vi khuéin t6t hon vi nang nano
rong (50% so v6i 65%, Hinh 4), da chiing t6 ring
trans-CA da c6 thé phdi hop hoat déng véi
chitosan dé tang cuong hoat tinh tc ché lién lac
cla ching vi khudn cam bién sinh hoc E. coli
Top10 da st dung. Do d6 c6 thé két luan, viée
két hop gitia dién tich duong ctia nhém amin
ctia chitosan, véi viéc nha tit tit clia trans-CA tu
phtic hé nano da lam ting dang ké kha ning tc
ché&lién lac cta vi khuén gy bénh.

béi chirng durong

Chitosan 0.05 mg/mL

Trans-CA 0.2 mM

Vi nang Nano rang

Vi nang Nano tai nap Trans-CA
Nhii twong Nano réng

Nhii twong Nanotdi nap Trans-CA

mm Pdi chirng dueong

mm Vinang Nano réng

Bl Vinang Nano tai nap Trans-CA
B Nhii twong Nano rong

Nhii trong Nano tai nap Trans-CA

Ghi chu: * P <0,05; ** P <0,01; *** P <0,001; **** P <0,0001; ns: not significant (khéng cé y nghia).

Hinh 4. Anh hudng cta cac cong thitcc khac nhau dén su sinh truéng ctia vi khuén (a),
va t6i hoat tinh tuwong d6i hoat dong lién lac & vi khuén (b)
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4. KET LUAN

Trong nghién cttu nay ching t6i da tong
hgp thanh céng vat liéu vi nang nano c6 kha
ning bao géi modt hop chat ua lipid bén trong
16p vo boc chitosan. Vi nang nano nay da ching
minh dude kha ning ngin can quéa trinh lién
lac ctia vi khuén E. coli Topl0 rdt hiéu qua
trong diéu kién in vitro. Vién nang nano véi 16p
vo chitosan nay la mot ng cl vién tiém ning
cho viéc dan thudc trans-CA da dude tai nap
t61 gan 16p thanh t& bao vi khudn va nha thudc
mét cach cham rai va c6 kiém soat do dé giup
kéo dai hiéu qua chéng lai su lién lac caa vi
khuén t6t hon. O cong thic t6t nhit da ghi
nhan kha ning chéng lai su lién lac cta vi
khuén lén dén 65%. Tuy nhién, hiéu luc cua
ch& phidm can dugc kiém chiing trong diéu kién
thuc t&. Cac nghién ctu tiép theo c6 thé khai
thac viéc dong tai nap cac loai flavonoids trong
cing mot phtc hé vi nang nano dé thu duge
hiéu qué cao hon. K&t qua nghién ctiu ciing gép
phan dé tao ra ché pham c6 kha ning thay thé
dan viéc st dung thuéc khang sinh trong diéu
tri nhiém khuédn.
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