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To6m tat. Berberin 1a mot dan xuét alkaloid c6 trong nhiéu loai cay thudc. Dé ting cuong kha nang hap thu
cuia co thé d6i voi berberin nham nang cao kha nang diét vi khuan gay bénh, céc dang khac cua berberin
duoc quan tdm nghién cau ché tao. Nano berberin duoc tao ra biang phuong phap nghién quay Vvéi bi
Zirconium va khao sat kha nang diét vi khuan E. coli va S. aureus trong nghién ctu nay. Khi tiép xdc truc
tiép, nano berberin diét ca hai loai vi khuan véi hiéu suat trén 90% sau 24 gio. Két qua khao sat khuéch tan
dia thach cho thay vong khang khuan xuét hién di vai S. aureus véi ndng do e ché tdi thiéu (MIC) 12 66
Hg/ml. Trong khi do, khong quan sat thay vong khang khuan cua nano berberin ddi véi E. coli. Nano
berberin 1a mot lya chon tiém ning trong diéu tri mot s6 bénh do vi khuan gay ra.

Tur khoa. Alkaloid, berberin, hiéu suat diét khuan, hap thu, nano

ANTIBACTERIAL ACTIVITY OF NANO BERBERINE PRODUCED BY GRINDING
METHOD AGAINST E. COLI AND S. AUREUS

Abstracts. Berberine is an alkalid derivative found in many medicinal plants. In order to enhance the
absorption of berberine, consequently to impove the ability of elimination pathogenic bacteria, the other
form of berberine are interested in many research. In this study, nano berberine was produced by using
rotary grinding method with Zirconium beads and its antibacterial activity agaisnt E. coli and S. aureus was
investigated. Over 90% of both strains of bacteria were eliminated 24 hours after adding into nano berberine
solution. The antibacteirial susceptibilioty test showed minimum inhibition concentration (MIC) of nano
berberine against S. aureus was 66 pg/ml. No inhibition zone was observed with E. coli. Nano berberine is
a potential option in the treatment of some diseases caused by bacteria.

Keywords. Alkaloid, berberin, bactericidal performance, absorption, nano.

1. GIOI THIEU

Trong sb cac thuc vat dugc st dung lam thudc, alkaloid 12 nhom hop chét tu nhién duoc nhiéu nha khoa
hoc quan tim nghién ctru. Berberin 1a mot dan xudt alkaloid isoquinoline, chu yéu thu dwoc tir ré, than, vo
va than ré cua chi Berberis, Phellodendron amurense, Coptis chinesis, Hydrastis canadensis, Thalictrum
rochebrunianum, Chelidonium majus [1-3]

Berberin c6 cic hoat tinh dugc 1y manh, c6 kha nang khang khuan, chong oxy hoa, chong viém, h trg dicu
tri tiéu duong, ha duong huyét, bao vé gan [4, 5]. Tai Viét Nam, berberin thuong duoc str dung phé bién
trong diéu tri bénh bénh tiéu chay, kiét ly do vi khuin hodc do ky sinh tring gy bénh ¢ dudng rudt.
Berberin bi han ché trong st dung 1am sang do it tan trong nuéc, kho hap thu qua rudt va dic tinh sinh kha
dung thap (chi c6 0,5% berberin an vao dugc hap thu & rudt non trong khi ty 1¢ nay con giam hon nita, khi
di vao hé tudn hoan). Nhirng dic diém nay c6 thé lam giam hiéu qua cua thude berberin [6]. Cac dang khac
ctia berberin dugc nghién ciru vé kha nang tang sw hap thu d6i voi thue nhu giam kich thude hat, phan tan
chat rin, va bao ché thudc & dang hat c¢6 kich thudc nano [7]. Trong duoc liu, c6 2 phuong phap chinh dé
ché tao hat nano thudc: phuong phap tir du6i 1én (bottom-up) va phuong phap tir trén xudng (top-down).
Phuong phap bottom-up it dugc su dung vi can phai hoa tan dugc lidu trong dung mo6i hiru co va kho phén
bd duoc & kich thudce hep. Phuong phap top-down dugc st dung phd bién hon véi ky thuat nhu nghlen
ddng nhit hoa, dong nhit hoa ap suét cao. Trong do, ky thuat nghién bi c6 nhiéu vu diém nhw nghién duoc
hat c6 kich thude tiéu phan bé, duy tri trang thai v khuin cua nguyén liéu. DA c6 nhiéu nghién ctru ché tao
nano berberin véi nhiéu phuong phap khac nhau nhu: gan berberin trén nano polymer, trén silica tir tinh,
trén lipid, gén vao cac dendrimer, graphene hay trén cac nano vang, nano bac... [8] nhim gitip ting kha
ning phén tan, tao diéu kién cho co thé hap thu tét hoat chit berberin dé phat huy hét tac dung duoc Iy cua
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thudc [7]. Mot sé phuong phap nhu bay hoi két tia huyén phu nano va chong két tiia dung méi voi phuong
phap tiép can bom tiém (APSP) di duoc nghién ciru dé ché tao nano berberin. Trong phuong phéap bay hoi
két tiia huyén phu nano, dung dich bdo hoa berberin tinh khiét dugc pha trong ethanol, sau d6 bd sung
nhanh chéng hexan lam chit chong dung méi, dé tao thanh huyén phii nano. Cac hat thudc kich thudc nano
thu dugc bang phu:orng phap cho bay hoi nhanh trong chén khong, sir dung thiét bi co quay. Sau do, lam
kho chan khong cac hat nano dé 1am bay hoi tit ca cac dung méi. Trong phuong phép, chong két tia dung
moi v6i phuong phap tiép can bom tiém, ethanol duoc sir dung lam dung moi dé chuén bi dung dich bio
hoa berberin, tiép dén nude khir ion duge thém vao lam chat chdng dung moi bang cach tiém nhanh véi
dng tiém dudi may khudy co hoc lién tuc. Dung dich dugc dwa vao thiét bi bay hoi quay dé thu duogc cac
hat thudc c6 kich thudc nano [8].

Nano berberin la nhitng hat c6 c4u trac tinh thé kich thudc rat nho trung binh khoang 60 nm - 120 nm. Cac
hat nano c6 dién tich bé mit tiép xuc 16n gitip ting kha ning tiép xuc cta chung voi vi khuan lam cho nano
berberin c6 kha nang khang lai vi khuan do nd ngdn chan sy sao chép DNA [8, 9]. Ngoai ra nhiéu nghién
ctru chi ra rang nano berberin c6 kha ning trc ché phat trién khéi u [10], diéu trj tiéu duong [11]. Mot sb
nghién ciru sir dung cac hat nano 1am chat dan truyén berberin trong diéu tri ung thu [6]. Cac hat nano tir
tinh, hat nano ban tinh thé, nano bac, nano chitosan c6 chira berberin cho théiy hi€u qua trong viéc diéu tri
ung thu [8, 12-15]. Nano berberin da dugc chimg minh c6 khd nang khang nam Candida albicans [16].

Trong nghién ctru nay, kha nang diét mot so vi khuan giy bénh cua nano berberin s&€ dugc khao sat. Kha
ning khang mot s6 vi khuan gy bénh 13 budc diu dé phat trién cac san pham thudc chira nano berberin
htra hen ting kha ning hip thu thude va ting hiéu qua tiéu diét mam bénh.

2. VAT LIEU - PHUONG PHAP
2.1. Vi khuan
Céac ching vi khuan dugc sitr dung trong nghién ctru ndy gém Escherichia coli ATCC 25922 va
Staphylococcus aureus ATCC 25923.
2.2. Téng hgp nano berberin
Nano berberin dugc ché tao bang phuong phap nghién quay v6i bi Zirconium. Chuan bi hon dich v6i 2,4 g
beberine; 0,6 g tween 80; 3 g ethanol tuyét d6i va nudc cit vo trung vira du 60 g tong khdi luong. Tiép tuc
cho 120 g bi Zirconium (Sigma Aldrich) vao lo va dat trén may quay truc lin & toc d6 2000 vong/phut trong
120 giod. Mau dugce loc loai bi va thu duoc hdn dich chira berberin ¢ kich thudc nano. Thu nhan nano
berberin dang bt bang cach dong kho trong 48 gid, & -55°C trong diéu kién chan khong [16].
Ham lugng berberin dugc xac dinh théng qua viéc dung duong chuan berberin: can 10 mg bot berberin
(chuén HPLC, Sigma) hoa tan trong 10 ml methanol. Sau dé pha lodng ra cac nong d6 & 0,5 mg/ml, 0,25
mg/ml, 0,1 mg/ml, 0,05 mg/ml va 0,0025 mg/ml. o do hap thy chuan tai bude song cuc dai 430 nm véi
mau trang 1a methanol, sir dung cuvet thach anh véi do day 1 cm. Sau do, do ndng do berberin trong mau
nano: hoan tan bot nano berberin trong 10 ml methanol. Liy 1 ml dung dich trén pha lodng trong 19 ml
methanol. Tién hanh do d6 hap thu cua dung dich nano berberin twrong tu nhu dung dich chuan. Cudi cing
sir dung cong thirc dé tinh toan nong do [16]:
Nong do berberin trong mau nano berberin sau dong kho:
Crano = Cmiudo X @ (2 1)
Hiéu suét thu nhan berberin tir mau nano berberin
H=—"Sname  » 1009  (2.2)
Cnguyén liéu
Trong do:
Crano: 12 ndng do berberin trong mau nano berberin sau déng khd (mg/ml); Criuao: 12 ndng do berberin trong
mau do tinh duogc tir phwong trinh dudng chuin berberin HPLC; a: 14 hé s6 pha lodng trong qua trinh do (a
= 20); Coguyen ticu: 12 nong d6 berberin ban dau trudc khi nghién quay.
2.3. Kiém tra kich thwéc hat nano bing phwong phép chup anh kinh hién vi dién tir quét
Céc mau nano berberin dwoc phén tich bang phuong phép chup anh SEM (Scanning Electron Microscope)
(Hitachi S-4800, Nhat Ban). Dung dich nano berberin dugc nho 1én ludi dong c6 duong kinh 3mm, dé kho
0 nhi¢t do phong trudce khi phan tich hinh anh.
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2.4 Phan tich nhiéu xa tia X (X-Ray Difraction - XRD)
MAu bot nano berberin sau khi dong khé dugce phan tich XRD (X-ray powder diffraction) (Bruker D8-
Advance, Dirc) & goc quét tir 4 - 40° .
2.5. Kiém tra kha niing khang khuan ciia nano berberin
2.5.1 Kiém tra kha ning trc ché vi khuan ciia nano berberin bang phwong phap khuéch tin thach
Pua 100 pl dich khuan c6 mat d6 10° CFU/ml vao va cdy trai déu trén bé mit dia thach agar. Str dung dung
cu chuyén dung tao cac giéng c6 dudng kinh 6 mm trén dia thach. Cac dung dich nano berberin ¢ nong do
10000 ppm, 9000 ppm, 8000 ppm, 7000 ppm, 6000 ppm, 5000 ppm, 4000 ppm, 1000 ppm, 500 ppm, 250
ppm duoc dua vao cac giéng. Sir dung ddi chung duong la dung dich nano bac 100 ppm da biét trude 14 co
kha nang khang khuén [17]. Dbi ching am 1a nude cat. Céc dia petri duge U ¢ 37°C tir 24-48 gio. Chat
khang khuan khuéch tan vao thach va trc ché su phét trién cua vi sinh vat thir nghiém. Sau d6 do duong
kinh cta cac vong trc ché bang thuée do.
Bén kinh vong trc ché vi khuan ciia dung dich nano berberin dugc tinh tir mép giéng dén vi tri khuén lac
moc, don vi tinh 1a millimet (mm).
2.5.2 Kiém tra kha nang diét khuén ciia nano berberin bang phuong phap dém Kkhuin lac
Phuong phép dém khuan lac du0’c sir dung dé xac dinh kha nang di¢t khuan cua dung dich nano berberin ¢
hai néng d6 1000 ppm, 2000 ppm sau khi cho tiép xtic truc tiép voi dich vi khuan & mat do 105 CFU/ml.
Céc thoi gian khao sat tiép xuc truc tiép gitra dich vi khuan E. coli v6i nano berberin la 15 phat, 30 phut,
60 phut, 90 pht va 120 phat. Déi véi S. aureus, thoi gian tiép xtic voi dich khuén 1a 15 phut, 30 phut, 60
phut, 90 phut, 120 phat va 150 phut. Sau cac mdc thoi gian trén, hat 100 pl hon hop dung dich sau tlep XUc
d6 cy trai 1én dia thach dinh dudng BPA ddi véi vi khuan S. aureus, dia thach dinh dudng MHA di voi
E. coli. Tién hanh 0 cac dia trong ti & vi sinh vat & 37 © C. Sau thoi gian 24 gio ddi voi E. coli va 48 gio i
ddi vé6i S. aureus, tién hanh dém khuén lac va tinh hiéu suét diét khuan theo cong thuc tinh nhu sau:
Cong thirc tinh s6 té bao vi khuan c6 trong 1 ml mau [18]:

A

N (CFU/ml) = = (2.3)

Trong d6: N: s6 té bao vi sinh vat trong 1g (CFU/ml); A: s6 khuén lac dém duoc trong mdi dia petri & do
pha lodng nhat dinh; Df 12 d6 pha loang mau; V: thé tich dich mau ciy vao mdi dia (V = 0,1 ml).
2.2.8.3 Kiém tra kha ning diét khuan cua diy nong do dung dich berberin
Khao sat dugc thuc hién béng cach cho tiép xuc truc tiép gitra dich vi khuén c6 mat d6 1a 105 CFU/ml, bé“lng
cach do quang phd hap thu ¢ budc song 625 nm véi d6 hap thu khoang 0,08 - 0,1 twong dwong 1x108
CFU/ml. Str dung mdi truong LB dé pha lodng theo diy bac 2 dung dich nano berberin v&i nong do tir 2000
ppm dén 15.625 ppm. Tién hanh hat 100 pl dich vi khuan c6 mat do 10° CFU/ml vao 900 pl dung dich
nano berberin da dugc pha loang trude do, i & 37 °Ctrong 24 gio. Sau thoi gian 1, & mbi ndng do hit 100
ul dich cdy trai vao moi truong thach. Hiéu suat diét khuan (H %) ciia dung dich nano berberin ¢ cac nong
d6 khac nhau sau 24 gio tiép xtic v6i dich vi khuan.
Cong thirc tinh hidu suat diét khuan (H %) [18]:

H=%"2x100 (24
Trong d6: H (%): Hiéu suat diét khuan & mdc thoi gian xac dinh; A (CFU/ml): sb té bao vi khuan trong 1
ml & nghiém thuc ddi chu’ng, B (CFU/ml): 6 té bao vi khuan trong 1 ml & nghiém thirc thir nghiém.
2.6. Phuong phap xir ly so liéu
Trong nghién clru nay, phan mém nhu statgraphic Centurion XV 1, excel 2013 dugc sir dung dé xir 1i s6
11¢uv TAt ca cac thi nghiém déu duoc lap lai 3 lan. Dit liéu duogc thé hién 1a gia tri trung binh + d6 1éch
chuan.

3. KET QUA VA THAO LUAN

3.1. Ché tao nano berberin

Két qua kiém tra hinh thai cua nano berberin bing phuong phap chup anh bang kinh hién vi dién tir quét
(FE-SEM) cho thay trong mau c6 ton tai cac hat voi kich thudc trung binh x4p xi 60 nm, dao dong trong
khoang 40-70 nm (hinh 1a, ). Nano berberin dugc ché tao bang phuwong phép két tiia bang thay d6i dung
moi va phuong phap két tia bay hoi dung méi cho kich thudc hat nano berberin tuong duong trong khoang
90-110 nm va 65-75 nm [7].
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Hinh 1 (a) Kich thuéc mau nano berberin dudi kinh hién vi dién tir quét (SEM), (b) Pho hdp thu UV — vis ciia méu
nano berberin trong methanol, (c) Ty I€ phén bo kich thudc hat nano berberin.

Quang phd UV-Vis cia mau nano berberin cho thdy dinh dic trung cua berberin tai budc song 430 nm voi
do hap thu l1a 0,49437 (hinh 1b). Két qua nay phu hop véi nghién ciru cia N.H. Tuyén va cong su (2020)
[16].
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Hinh 2. Twong quan giita d¢ hap thu va nong do dung dich berberin chuan

Ham lugng berberin dugc xéc dinh dya vao phuong trinh dwong chuan cho két qua dung dich 1000 ppm ¢6
ham lugng 66 pg/ml, dung dich 2000 ppm ¢6 nong do 128 pg/ml.
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3.2. Kiém tra cau tric tinh thé ciaa nano berberin

Phén tich XRD dung dé kiém tra cu trdc tinh thé cua vat liéu. Két qua do XRD ciia mau nano berberin
(hinh 2) cho thay cac peak c6 cuong do manh trong khoang 8,6° , 9,5 , 25,5° va c6 cac dinh nhidu xa véi
cuong do nho hon. Két qua nay cho thay berberin c6 ban chat la tinh thé. Nghién ciu cia Sahibzada va
cong su [7]; Zou va cong su [19] cho két quéa twong tu nhu nghién ciru ndy. Vat lidu ban két tinh va vo dinh
hinh ¢6 ning luong tu do I6n dang tinh thé. Do d6, cac dang thudc it két tinh hon hodc v dinh hinh c6 thé
dé dang hoa tan hon va téc d6 hoa tan cao hon so véi cac dang tinh thé twong (g cuia chiing [7]. Viéc tao
ra dugc berberin ¢ dang hat véi kich thudc nano c6 y nghia trong viéc cai thién do hoa tan cua berberin tir
d6 c6 thé phét huy tdt cac tac dung caa berberin trong viéc tiéu diét céc vi khuan gy bénh trong co thé.

(Coupled TwoTheta/Theta)

Too 1 BerD aw

2Theta (Coupled TwoTheta/Theta) WL=1.54060

Hinh 3. Phd XRD cua nano berberin

3.3 Kiém tra kha ning khang khuan cia dung dich nano berberin

3.3.1 Kiém tra kha ning wc ché vi khuan cia dung dich nano berberin bing phwong phap khuéch
tén trén dia thach

Két qua khuéch tan trén dia thach cho thiy nanoberberin khdng tao ra vong vo khuan ddi véi E. coli (Hinh
4a). Mot s6 nghién ciu trude day vé kha nang khang khuan cia berberin da cho thay kha nang khang khuan
cua loai thubc nay hiéu qua hon ddi vai vi khuan Gram duong va kha yéu trong viéc khang lai vi khuan
Gram am [20, 21]. Tuy nhién, nghién ciru khéc lai cho thay berberin ¢6 kha nang irc ché E. coli ¢ ndng do
thap khodng 20pg/ml, trong khi & nong d6 cao hon 100 pg/ml méi ¢ khé néng uc ché B. subtilis [22].

Déi véi vi khuan S. aureus, nano berberin tao ra vong vo khuan c6 ban kinh 1 mm khi su dung dung dich
nano berberin & nong d6 1000 ppm va dat t6i kich thudc 2mm tir ndng d6 4000 ppm — 10000 ppm (Hinh
4b).

Bé% kinh vong khang khuan dugc tinh tir mép giéng thach dén noi c6 khuan lac moc, don vi la millimet (mm)

Nong d6 tc ché tdi thiéu (MIC) ddi voi S. aureus duoc quan sét thay ¢ nghién cau nay 1a 66 pg/ml. Theo
M.U.K Sahibzada va cs. (2018) [7], nano berberin ché tao bang phuong phéap két taa bay hoi dung méi co
kich thudc 65-75 nm c6 gia tri MIC véi S. aureus 1a 64 pg/ml, trong khi gia tri MIC dbi véi cing loai vi
khuan 13 128 pg/ml d6i véi nano berberin ché tao bang phuong phap két taa thay doi dung méi cho kich
thudc hat nano 90-110 nm. Kich thuéc hat nano nhé hon c6 thé khuéch tan d& dang hon trong méi trudng
thach va ting kha nang wc ché vi khuan Gram duong.
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(a)

(b) oW .
Hinh 4. Ban kinh vong tc ché vi khuan cua dung dich nano berberin ¢ cic nong do khac nhau doi vai cac vi khuan
(@) E. coli, (b) S. aureus. C (-): doi chung am la nudc cat, C (+): doi chimg duong 1a dung dich nano bac 100 ppm).

3.3.2. Khao st kha niing digt khuan ctia nanoberberin béng phwong phap tiép xtc tryc tiép 7
bé xac dinh kha nang diét khuan cua dung dich nano berberin véi cac vi khuan, tién hanh cho dich khuan
tiép xtc véi dung dich nano berberin ¢ day nng do tir 15,625 ppm dén 2000 ppm, u 24 gio, 37 ° C.

Mic du ¢ thi nghiém khuéch tan trén dia thach khong thay xuat hién vong khang E. coli, nhung khi cho Vi
khuan nay tiép xtc truc tiép voi nano berberin thi két qua cho thy hiéu qua diét vi khuén rd rét. Hiéu suat
diét khuan cua dung dich nano berberin ddi véi vi khuan E. coli tir ndng do 15,625 ppm dén 2000 ppm lan
luot 1a 24,68%, 44,99%, 47,12%, 53,37%, 91,52%, 87,88%, 86,85%, 92,87%. T n("ing d6 15,625 ppm dén
62,5 ppm hiéu suét diét khuan E. coli cua nano berberin twong duong nhau va tir nong do 250 ppm dén
2000 ppm hiéu suit diét khuan nano berberin ciing khong c6 su khac biét (P < 0,05).
Déi vai vi khuan S. aureus, nano berberin cé hiéu suat diét khuan tir néng do 15,625 ppm dén 2000 ppm
lan luot 12 56,32%, 54,64%, 58,53%, 72,27%; 71,86%, 68,68%, 79,60%, 93,65%. T néng d6 15,625 ppm
dén 62,5 ppm hiéu suat diét khuan caa nano berberin cé it su thay d6i va tir néng do nano berberin 125 ppm
dén 1000 ppm ciing cho két qua twong tu (P < 0,05).
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Hinh 5. Hiéu suét diét khuan cua ddy ndng do nano berberin ddi véi E. coli va S. aureus.
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Tir ndng d6 nano berberin 250 ppm di cho thay hiéu suat diét E. coli trung binh 90%, trong khi chi ¢ néng
d6 2000 ppm hiéu suat diét S. aureus cua nano berberin méi dat 90%. E. coli 1a mét vi khuan Gram &m nén
c6 mang ngoai cau tao tir lipopolysaccharide, phan tir nay cua E. coli gdm 3 ving riéng biét vé ciu tric:
lipid A (hydrophobic), mét oligosacarit I3i, khang nguyén O (O polysaccharide). Khi E. coli tiép xuc véi
nano berberin thi khang nguyén O 1a noi dau tién s& bi tiép xdc va vi hang rao bao vé mong nén E. coli sém
bi tiéu diét [23].

4. KET LUAN

Mic du nano berberin khuéch tan trong dia thach chi trc ché vi khuan S. aureus ma khong cho thay kha
nang tc ché E. coli, nhung khi cho tiép xuc truc tiép thi nano berberin bao ché bang phuong phap nghién
quay vai bi Zirconium cho kich thudce hat nano trung binh 60 nm c6 kha nang diét duoc ca vi khuan E. coli
va S. aureus véi hiéu suat khoang 90% sau thoi gian 24 gio. Kich thudc nano c6 thé ting kha nang hap thu
clia co thé, ddng thoi hd tro cho tac dung diét vi khuan caa berberin.
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