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Ché tao nano berberin va danh gia kha ning
khang nam Candida albicans
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Tom tiit:

Berberin 1a mgt akaloid thuc vat cé tac dung khang Khuén, khang viém, khang ung thw, ha dwong huyét Tuy
nhién, viéc irng dung berberin trong dugc pham van con han ché do it tan trong nuwéc va sinh kha dung thap Trong
nghién ctru nay, nham cai thién sinh kha dung va tang tiém nang ung dung cuia berberin trong dwoc phim; nano
berberin dugc tao ra bang phwong phap nghién quay véi sw hd tro ciia bi Zirconium. Tinh chit hat nano berberin
tao ra dwgc khio sit bing phwong phap chup FE-SEEM, TEM, DLS va XRD. Hoat tinh khang nim Candida
albicans dwge danh gia trong diéu kién invitro. Két qua cho thiy, nano berberin dwgc tao ra véi kich thuwéc hat
trung binh khoéng 60 nm sau 120 gio' nghién quay va ndng dé e ché tdi thiéu (MIC) ghi nhan d6i véi nim Candida
albicans 12 1024 pg/ml.
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Abstract:

Berberine is a plant alkaloid with antibacterial, anti-inflammatory, anti-cancer, and hypolipidemic activities, etc.
However, the application of berberine in pharmaceuticals has still limited due to its less solubility in water and poor
bioavailability. In this study, to improve the bioavailability and increase the potential application of berberine in
medicine, berberine nanoparticles were fabricated by roll milling method with the support of zirconium balls. The
characterisation of berberine nanoparticles was evaluated by Field-Emission Scanning Electron Microscopy (FE-
SEM), Transmission Electron Microscopy (TEM), Dynamic Light Scattering (DLS) and X-ray Diffraction (XRD).
The anti-Candida albicans activity was tested in-vitro. The results showed that the average particle size of berberine
nanoparticles was about 60 nm after 120 hours roll milling and the minimal inhibitory concentration on Candida
albicans was 1024 pg/ml.
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Dat van de cac nha khoa hoc quan tim. Berberin 1a mot alkaloid thudc
Ngay nay, bén canh viéc nghién ctu st dung cac duoc nhom isoquinoline ¢é thé dugc chiét xuat d& dang tir thuc vat
chét c6 ngudn gbe hoa tdng hop thi viée nghién ciru sir dung  hay tong hop hoa hoc. Trong ty nhién, berberin dugc chiét

céc hop chit co ngudn gdc tir thién nhién ngiy cang duge  xuét tir cc loai cdy thudc chi Berberis, Hydrastis candensis,
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Coptis vo1 ham lugng khoang 1,5-3% [1]. Berberin da duoc
sur dung rong réi trong y hoc ¢o truyén, thuong duoc ding
nhiéu dé tri cac bénh duong rudt, bénh gan mat, bénh ngoai
da... Berberin da thu hit dugc sy cha y trong nhitng nam
gan day do c6 tac dung dugc 1y nhu chéng ung thu, khang
virus, khang khuan va chdng viém [2, 3]. Mic du c6 nhiéu
vu diém nhung berberin bi han ché trong st dung lam sang
do it tan trong nudc, kho hap thu qua rudt va dic biét tinh
sinh kha dung rat thip (chi khoang 5%) [4]. Hudng nghlen
ctru bao ché berberin thanh dang kich thudc nano ¢6 thé cai
thién do tan, tbc do hoa tan, tir d6 nang cao sinh kha dung la
hudng di dugc quan tam nghién ctru hién nay.

Trong duoc liéu, c6 2 phuong phéap chinh dé tao hat nano
thubc: phuong phap tir dudi 1én (bottum-up) va phuong
phap tir trén xudng (top-down). Phuong phép bottum-up
it duoc str dung vi can phai hoa tan dugc liéu trong dung
mdi hiru co va khé phéan b duge ¢ kich thude hep. Phuong
phap top-down dugc sir phd bién hon véi cac ky thuat
nhu nghién bi, ddng nhét héa, dong nhit hoa ap suat cao.
Trong d6, k¥ thuat nghién bi c6 nhiéu wu diém nhu nghién
dugc hat ¢o kich thude tiéu phan bé, duy tri trang thai vo
khuan cta nguyén liéu [5]. Pa c6 nhidu nghién ciru ché tao
nano berberin voi nhiéu phuong phap khac nhau nhu: gin
berberin trén nano polymer, trén silica tir tinh, trén lipid, gin
vao cac dendrimer, graphene hay trén cac nano vang, nano

c...[3] nham gitip tang kha nang phén tan ciia chung, tao
diéu kién cho co thé hap thy t6t hoat cht berberin dé phat
huy hét tac dung dugc 1y cia ching.

Candida albicans 13 mam bénh ndm co hoi, didc biét quan
sat thdy & bénh nhan suy giam mién dich. Candida albicans
chiém 50-70% cac trudong hgp nhiém ndm candida xam lan
trong phdn 16n cac co s 1am sang [6]. Dbi voi Candida
albicans, berberin tac dong va lam suy giam churc nang cla
ty thé, tao cic phan tng oxy hoa dic biét, anh huong dén
con dudng toan ven véch té bao va cac yéu té phién ma sdc
nhiét HSF1 [7, 8], tir d6 &rc ché va tiéu diét nAm (hinh 1).
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Hinh 1. Cac con dwdng tac dong cla berberin dén Candida
albicans [8].
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Dia ¢ nhiéu nghién ctru duge cong bd voi tiém ning
16n cua berberin trong viéc kiém soat va didu tri bénh viém
nhiém do Candida albicans gay ra [6, 7, 9]. Trén co s& do,
nghién ctru dugce thyc hién nhdm tao san phém berberin &
kich thuc nano va danh gia hiéu qua trc ché ndm Candida
albicans, két qua cua nghién ciru 12 tién d& cho qua trinh tao
céc san pham thuwong mai g dung trong phong va diéu tri
bénh do ndm Candida albicans gay ra.

Doi twong va phuong phap

Vit liéu

Nam Candida albicans - thu nhan tr mau bénh phém
dugc cung cap boi Vién Pasteur TP HO Chi Minh. Méi
truong st dung nudi cdy chung nim - Sabouraud: D-glucose
40 g, peptone 10 g, agar 20 g, nude cat vira du 1 lit. Chinh
vé pH 6,2.

Berberin 95% chuan dugc pham dugc cung cip boi
Cong ty C6 phan dugc phdm Vinh Kim - s6 186 Dinh Cong
Ha (Pinh Cong, Hoang Mai, Ha Noi).

Bi Zirconium: kich thuéc hat 0,4-0,6 mm, 95% ZrO,,
5%Y,0,. P cling 1000 Hv. Ty 1¢ hat cau 95%.

Phuong phdp ché tao nano berberin

Nano berberin dugc ché tao bang phurong phap nghién
quay vdi bi Zirconium. Chuén bi hon dich véi 2,4 g beberine;
0,6 g tween 80; 3 g etanol tuyét di va nude cat vo tring vira
du 60 g tong khdi luong. Cho tiép 120 g bi Zirconium vao
lo va dat trén may quay truc lin & toc do 2000 vong/phit
trong 120 gio. Mau duoc loc loai bi va thu duoc hon dich
chtra berberin ¢ kich thudc nano. Thu nhan nano berberin
dang bot bang cach dong kho trong 48 gio & -55°C trong
diéu kién chan khong.

Phuong phdp phén tich méu nano berberin

Cac mAu nano berberin dugc phén tich bang phuong
phap chup anh FE-SEM (Hitachi S-4800, Nhat Ban) va
TEM (JEM-1400, Nhat Ban): thuc hién béng cach nho giot
mau ludi ddng duong kinh 3 mm, dé kho & nhiét do phong
v tién hanh phan tich ¢ dién thé 10 kV v6i FE-SEM va 100
kV voi TEM.

Phuong phap DLS (Horiba SZ-100, Nhat Ban): trong
phuong phap ndy, mau dugc pha loang trong dung méi la
nu6e va tién hanh phan tich & goc 90°.
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Mau bot nano berberin sau khi dong khé dugc phan tich
XRD (Bruker D8-Advance, Btic) & goc quét tir 4-40°.

Phuong phdp xdc dinh ham lwgng berberin trong méu
nano berberin

Duyng dudng chuén berberin: can 10 mg bot nguyén liéu
berberin (chuan HPLC - Sigma) hoa tan hoan toan trong
10 ml metanol. Tir dung dich trén tién hanh pha loing ra
céc ndng do ¢ 0,5 mg/ml, 0,25 mg/ml, 0,1 mg/ml, 0,05 mg/
ml va 0,025 mg/ml. Po d6 hip thy ciia dung dich chuén tai
budc song cuc dai 430 nm véi mau tre“ing la metanol, sir
dung cuvet thach anh véi do day 1 cm.

Do ndng do berberin trong mau nano berberin: hoa tan
hoan toan luong bt nano berberin sau dong kho trong 10
ml metanol. L4y 1 ml dung dich trén pha lodng trong 19 ml
metanol (pha lodng 20 lan). Tién hanh do d6 hép thu cua
dung dich nano berberin twong ty nhu dung dich chuan.

Tinh to4n ndng do berberin trong mau nano berberin sau
khi dong kho:

=C. xa

nano mau do

Trong do: C__
berberin sau dong kho (mg/ml); C . la ndng do berberin
trong mau do tinh duoc tir phuong trinh dudng chuin

, 1a nong do berberin trong mau nano

berberin HPLC; a 1a hé sb pha lodng trong quéa trinh do
(a=20).

Tinh toan hiéu suit thu nhin berberin tr miu nano
berberin:
C
H=—"% x100%

Cnguyén liéu

Trong do: C
nghién quay.

_landng d6 berberin ban dau trudc khi

nguyén li¢u

Phuwong phdp dinh gid khd néing khdng ndm Candida
albicans

Kha ning khang nim Candida albicans cia dung dich
nano berberin dugc kiém tra bang phuong phap khuéch
tan trén dia thach. Ching nidm bénh duoc trai déu trén dia
Sabouraud véi ndng do 10 cfu/ml. Dung dng duc vo tring
(duong kinh 5 mm) duc tao céc giéng trén dia (5 giéng/
dia). Hut 100 pul dich nano berberin & cac ndng do 512 pg/
ml, 1024 pg/ml, 2048 pg/ml, 4096 pg/ml va 8192 ug/ml
cho vao giéng voi dbi chimg 4m 1a nude cit vo tring va dbi
chung duong la nystatin 200 pg/ml.
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Két qua va thao luan
Ché tao nano berberin
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Hinh 2. Két qua DLS clia mau nano berberin.

Két qua DLS cho thay & nong d6 4% berberin, qua trinh
va cham v&i bi Zirconium tao ra cac hat chu yéu phan b
trong khoang 180-300 nm (hinh 2). Tiép tuc phéan tich mau
bang phuong phap chup FE-SEEM cho thdy kich thudc
hat nano chii yéu trong khoang 50-70 nm (hinh 3). Kich
thudc hat nano berberin dugc ghi nhan trong phan tich DLS
va FE-SEEM c6 su khac biét. Ly giai cho viéc nay la do
phuong phap DLS thuc hién do trong dung dich va céac hat
¢6 kich thude khoang 60 nm két tu lai v6i nhau tao thanh
khéi voi kich thude khoang 300 nm. Trong khi d6 & phuong
phap FE-SEM, mau dugc sdy kho nén ¢ thé quan sat duoc
cac hat nano nho trong khdi két tu va co thé quan sat dugc
cac hat nano roi.

Két qua cho thdy, da ché tao thanh cong mau nano
berberin v6i ham luong berberin ban dau 1a 4%. So véi mot
s6 nghién ctru khac, phuong phap nghién quay trong nghién
ctru cia ching t6i dd cho thdy hiéu qua t6t hon trong qua
trinh tao hat berberin kich thudc nano. Nam 2018, Sahibzada
va cong su di bao ché nano berberin bang 2 phwong phap
két tia bay hoi dung méi (EPN) va két tiia bang thay doi
dung méi (APSP). Két qua cho thy hat nano berberin c6
kich thudc tiéu phan 1a 71,53 va 102,62 nm (lan luot d6i
voi phuong phap EPN va APSP) [10]. Nam 2015, Wang va
cong su st dung phuong phép dong nhat héa 4p sudt cao
da tao dugc hat nano berberin voi kich thude trung binh
khoang 72,4 nm [11].
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Hinh 3. Két qua FE-SEEM va d6 thj sy phan b6 kich thwéc hat clia
mau nano berberin.
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Tiép tuc phén tich anh TEM (hinh 4A), mét lan nita
khang dinh kich thudc hat nano berberin ghi nhan trong
phan tich DLS 16n 1a do chung két ty lai v6i nhau. Két qua
do XRD cua mau (hinh 4B) cho thay xuét hién peak co
cuong d6 manh trong khoang 9,5° va cac peak cé cuong do
yéu hon trong khoang 25,5° va 26,5°. Két qua nay cho thiy
mau nano berberin c6 cdu trac tinh thé, diéu nay ciing dugc
ghi nhan trong nghién ctru cua Sahibzada va cong su [10];
Zou va cong su [12].
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Hinh 4. Két qua chup TEM (A) va gian d6 XRD (B) ctia mau nano
berberin.

Ham luwong berberin trong mau nano berberin

Ph6 UV-Vis clia mau nano berberin sau khi dong kho
hoa tan lai trong metanol cho th?iy su hién dién cta dinh
(peak) ddc trung cia berberin tai budc song 430 nm voi do
hép thy 14 0,49437 (hinh 5B). Dya vao phuong trinh nong
d6 duong chuan ciia berberin chuan HPLC (hinh 5A) suy
ra ham lugng berberin trong mau nano berberin dat 1,1874
mg/ml trong mau do (twong duong 23,748 mg/ml trong mau
sau dong kho). So v6i ban dau ché tao tir nguyén liéu tho
4%, hiéu suét berberin c6 trong mau nano sau dong kho dat
59,37%.

Mat khac, anh FE-SEM ¢ hinh 5C, duoc thuc hién béng
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cach do truc tiép bot trén ludi dong cho thiy trong mau bot
sau khi dong kho van ton tai cac hat c6 kich thugc khoang
60 nm vé&i hinh dang rd rang.
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Hinh 5. Mi twong quan gitka d hap thy va néng dé cua dung
dich berberin chuan (A); phd UV-Vis ctia mau nano berberin trong
metanol (B) va anh FE-SEM b6t nano berberin sau khi dong kho
(C).

Hoat tinh khding Candida albicans ciia méu nano
berberin

Co ché tac dong va giét chét té bao nAm Candida albicans
cuia berberin 1a 1am suy giam chirc ning cua ty thé, tao cac
phan tmg oxy hoa tai hoat héa, anh huong dén con duong
toan ven véch té bao va cac yéu t6 phién mi soc nhiét HSF1
[7, 8]. Hat nano berberin dugc bao ché trong nghién ctru cua
Sahibzada va cong su da ghi nhéan hoat tinh khang khuan va
khang nam [10]. Ngoai ra, qua trinh tao hat nano berberin
con duge nhidu nha nghién ctru Gmg dung trong viéc tao cac
hé thudc e ché phat trién cua khdi u [13], trong qua trinh
diéu tri tiéu duong [14]... Hoat tinh va co ché khang nam
Candida albicans cua berberin va nano berberin da duoc
nhiéu nha khoa hoc nghién ctru va cong b [6, 9, 15]. Trong
nghién ctiru ndy, nano berberin ciling da ghi nhan dugc hoat
tinh khang ndm Candida albicans. Két qua cho thdy hoat
tinh khang ndm cua nano berberin giam dan theo ndng do.
Diéu d6 duogc thé hién qua ban kinh vong vo nim giam tir
7+0,29 mm ¢ nong d6 8192 pg/ml xudng 1,5+0,00 mm &
nong do 1024 pg/ml. O ndng d6 thap (512 ug/ml) khong ghi
nhan vong vé nim. Nong do tc ché tdi thiéu (MIC) dugc
ghi nhan ¢ 1024 pg/ml (hinh 6 va 7).
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Hinh 6. Hoat tinh khang ndm ctia nano berberin & cac noéng do.

Hinh 7. Vong vé ndm trén dia mai trdng thach sabouraud.

Két luan

Trong nghién ctru ndy, ching t6i dd ché tao thanh
cong nano berberin bing phuong phap nghién quay véi
bi Zirconium. Két qua kiém tra bang cac phan tich DLS,
FE-SEM, TEM va XRD cho thay hat nano tao ra c6 kich
thudc trung binh khoang 60 nm. Kiém tra hoat tinh sinh hoc
cho thay nano berberin trc ché manh su phat trién ciia nAm
Candida albicans v&i gia tri MIC ghi nhén tai n6ng do 1024
pg/ml. Dich nano berberin tao ra trong nghién ctru nay c6
tiém ning trmg dung tao cc san pham sir dung trong phong
va tri bénh do ndm Candida albicans gay ra.
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