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Danh gia kha nang khang Staphylococcus aureus khang methicillin cua
pinostrobin tir cao chiét Tram tron (Syzygium glomeratum)
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Tém tit:

Tu ciu vang khang methicillin (MRSA), mdm bénh phd bién nhét trong méi trwong bénh vién va cong dong, c6 thé
giy nhiém trung nghiém trong va tham chi gy tir vong. Pinostrobin dwgc tach chiét tir cao ethanol Tram tron cé
hoat tinh khang MRSA. Nghién ciru nay thwc hién nham khio sat kha ning khang Staphylococcus aureus khang
MRSA tir tinh chét pinostrobin. Sir dung phwong phap ban ¢ dé xac dinh kha niing hop luc ciia pinostrobin va
vancomycin trong hoat tinh khang MRSA. Két qua xac dinh dwgc pinostrobin ¢é kha ning hgp lue véi vancomycin
khang MRSA véi chi s6 nong d¢ e ché phan doan (FIC) = 0,5. Sir dung phuong phap nhudm véi crystal violet dé
thir nghiém kha ning trc ché hinh thanh biofilm ciia pinostrobin trén MRSA. Két qua cho thiy, pinostrobin khong
¢6 kha ning e ché hinh thanh biofilm trén MRSA. Sir dung phwong phap lai mién dich véi khang thé don dong bt
protein PBP2a cho thiy, pinostrobin trc ché sur biéu hién ciia protein PBP2a trén MRSA. Pinostrobin dwoc thu nhian
tir chi Tram, ¢6 kha ning khang MRSA va kha ning hop luc véi vancomycin, buwée diu xac dinh dich tac dong cia
pinostrobin trén MRSA 1a protein PBP2a.

Tir khéa: hoat tinh khang khuén, pinostrobin, tu ciu vang khang methicillin.
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Abstract:

Methicillin-resistant Staphylococcus aureus (MRSA), the most common pathogen in hospital and community
environments, can cause serious and even fatal infections. Pinostrobin is isolated from the ethanol extract of
Syzygium glomeratum, which has anti-MRSA activity. This research was conducted with the purpose of evaluating
the anti-MRSA activity of pinostrobin. The checkerboard method was used for the determination of synergism
between pinostrobin and vancomycin in anti-MRSA activity. The results show that pinostrobin has the ability to
synergise with vancomycin anti-MRSA through the fractional inhibitory concentration index FIC index equals 0.5.
The crystal violet-based assay is used to evaluate the MRSA biofilm formation of pinostrobin. The results show that
the pinostrobin did not cause inhibition of MRSA biofilm formation. Using the PBP2a latex agglutination test to
determine the absence of PBP2a protein when MRSA was grown in culture medium-supplied pinostrobin shows
that pinostrobin inhibited the expression of PBP2a protein in the cell wall of MRSA. Pinostrobin was purified from
the Syzygium genus, which has the potency of anti-MRSA activity and the synergism with vancomycin, initially
processing the inhibition of expression PBP2a protein in the cell wall of MRSA.
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1. Dat van de

Céc bénh nhiém khuén Staphylococcus aureus khéng
MRSA rét kho diéu tri, cac bénh nhiém khuan lién quan 1a
nhiém tring mau, nhidm tring phdi... do cac yéu té doc luc
1a vin dé trong y té toan cau hién nay [1]. Ngoai ra, MRSA
¢6 hai co ché khang khang sinh phd bién hién nay ddi véi
nhém B-lactam 1a biéu hién enzym B-lactamase va protein
PBP2a [2]. Nghién ctru ty 1¢ to vong trong vong 30 ngay
d6i v6i bénh viém phoi bénh vién tir 18,7 dén 40,8% tai
10 nude chiu A, trong d6 MRSA chiém 82,1% trong tong
s6 cac chung S. aureus phéan 1ap [3]. Nam 2017, T chirc Y
té thé gioi (WHO) xac dinh cac bénh nhiém MRSA 1a d6i
tuong wu tién nghién ciru va phat trién cac phuong phap
diéu tri mai [4].

Vancomycin 1a tiéu chudn vang trong diéu trj cac bénh c6
lién quan dén MRSA [5]. Chiing MRSA khéng vancomycin
(VRSA) dugc bao cio chiém ty 18 6,1% [6]. Trong khoang
30 nam tro lai day, cac nghién ctiru méi trong viéce tim ra loai
khang sinh mdi chua thyc sy thanh cong, cac nghién clru
dang sira doi dya vao khung nguyén ban cta thudc khang
sinh thé hé cii chiém chu yéu.

Dua vao nhitng 1y do trén, nghién ctru cac ngudn khéng
sinh mé&i hodc cac phuong phap méi dé kiém soat vi khuén
khang khang sinh, dic biét dang siéu khang thudc 1a can
thiét [7]. Trong cac khuynh huéng nghién ctru thudc méi
hién nay thi kha nang Kkét hop cac hop chét thuc vat véi cac
khang sinh [8] hodc két hop cac hop chat thyc vat voi nhau
[9] dang dugc quan tam nghién curu.

Cao chiét ethanol Tram tron cho hoat tinh khiang MRSA
v6i gia tri ndng d6 we ché tbi thiéu (MIC) bang 1 mg/ml
[10-12], tinh chit pinostrobin dwgc xem 14 tinh chat chinh
dugc tach chiét tir cao ethanol toan phan véi hiéu suat bang
12,79+£0,21 mg pinostrobin/1 g bt 14 khd. Do d6, cau hoi
nghién ctru dugc dat ra la c6 hay khong pinostrobin ¢ lién
quan dén kha nang khang, kha nang hop luc véi khang sinh
vancomycin trén hoat tinh khang MRSA cua cao ethanol
toan phan Tram tron. Vi vdy, muc tiéu ciia nghién ciru xac
dinh hoat tinh sinh hoc ctia pinostrobin trong phdi hop véi
vancomycin dbi véi Staphylococcus aureus khang MRSA.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

Chung vi khuan Staphylococcus aureus khang MRSA
ATCC® 33591, ching vi khudn Staphylococcus aureus
nhay methicillin (MSSA) ATCC® 6538 duogc cung cap boi
Microbiologics ctia Hoa Ky. Pinostrobin dugc tach chiét tir
cao ethanol toan phan Tram tron (Syzygium glomeratum)
bd phan lam cao gém 14 va canh non, duoc luu trit tai Khoa
Y - Duoc, Trudong Pai hoc Thi Dau Mot.
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. 2.2. Phuong phap xdc dinh hogt tinh khing MRSA
bang phuwong phdp vi pha lodng

MIC 1a ndng do thip nhét &rc ché sy ting truong cua vi
khuén & murc co thé quan sat dugc [13]. Phuong phap pha
loding ddy ndng do trén dia 96 giéng duoc thyc hién nham
muc dich xac dinh MIC. Sir dung dia nuoi ciy 96 giéng, mdi
giéng duogc bo sung gom cac thanh phan: 90 ul moi truong
long Muller-Hinton (MHB), 10 pl dich vi khuan c6 nong
d6 10°CFU/ml, 100 pl dung dich pinostrobin duoc hoa tan
trong DMSO 20%, thé tich cudi trong moi giéng la 200 pl.

Trén dia 96 giéng, cac giéng dugc bd tri theo so do thi
nghiém, dung dich pinostrobin dugc pha loang véi do pha
lodng 2X thanh mot day tir 51,2 pug/ml dén 1,6 pg/ml. Cac
giéng dbi chung gdm: Gleng chi ¢6 mdi truong Muller-
Hinton long (MHB) gleng chira moi truong MHB va chung
vi khuan giéng chira méi truong MHB, vi khuan, DMSO;
giéng chira moi truong MHB, vi khuan, khang sinh. Cac
giéng s& duoc 0 hiéu khi ¢ 37°C trong vong 24 gid trong ti
nudi vi sinh. Sau thoi gian 0, quan sat bing mit thuong so
v6i d6i chimg, xac dinh giéng khong c6 su ting truong cia
vi khuan, sau d6 giéng c6 nong do thap nhét trong diy nong
d6 duoc nhan dinh 13 giéng c6 gia tri MIC cua dung dich
pinostrobin. Trong mdi giéng 1iy 150 pl dich trai trén 3 dia
Muller Hinton agar (MHA), mdi dia 50 pl dich, sau do tiép
tuc dugc U trong ti 4m & 37°C trong 24 gid. Sau thoi gian 1,
vi khuén khong hién dién hodc mat do té bao vi khuan trén
dia nho hon 300 CFU/ml thi x4c dinh ndng d6 thap nhat
trong ddy pha loang cua cao phéan doan trong giéng khao sat
la MIC [14]. Thi nghiém duoc 1ap lai 3 lan, trén cung mot
so d6 thi nghiém trén 3 dia 96 giéng.

2.3. Phwong phdp xdc dinh khda ndang hop luc ciia
pinostrobin voi vancomycin

FICI 1a chi s x4c dinh kha nang hop lyc dua trén phuong
phap ban co. Hoat dong trc ché sy tiang truong ciia vi khuan
do sy két hop cua pinostrobin véi khang sinh vancomycin
dugc quan sat tai cac giéng ma khong c6 su tang trudng ciia
MRSA [15]. Thi nghiém duoc b tri 1ap lai nhu thi nghiém
xac dinh gia tri MIC ciia cao phan doan. Cac giéng dugc
bb tri phdi hop pinostrobin va vancomycin theo so do thi
nghiém. Mdi giéng gom: 90 pl méi truong long Muller-
Hinton, 10 pl dich vi khuan c6 nong d 10 CFU/ml, 50
ul dung dich pinostrobin (A), 50 ul dung dich vancomycin
(B), thé tich cudi trong mdi giéng 1a 200 pl. Sau do6, dia 96
giéng duoc 1 trong ti nudi vi sinh & 37°C, trong 24 gio. Sau
thoi gian 4, vi khuan khong hién dién hodc mat do té bao vi
khuan trén dia nhé hon 300 CFU/ml dugc kiém tra lai bang
phuong phép trai trén moi truong MHA. Trong mdi giéng
lay 150 pl dich trai trén 3 dia Muller Hinton agar (MHA),
mdi dia 50 pl dich, sau dé tiép tuc duoc u trong ti 4m &
37°C trong 24 gid (mdi dia 50 pl dich), cac dia nay s& tiép
tuc dugc u trong 24 gid, ¢ 37°C trong ti nudi vi sinh. Sau
thoi gian 0, dia trai khong c6 su hién dién cua vi khuédn thi



gi4 tri nong do cua cao phan doan/tinh chét va gia tri ndng
d6 cua khang sinh trong giéng khao sat dugc st dung dé tinh
toan chi so FIC theo cong thire (1):

FICI=FIC A+FIC B=

MIC A trong sy két hgp | MIC B trong sw két hop (1)
MICA MICB

Néu FICI<0,5 chi ra su hop luc; Néu 0,5<FICI<0,75 chi
ra kha nang cong hop (addition); Néu 0,75<FICI< 1 chi ra
hop Iuc mot phan (partial synergy); Néu 2<FICI chi ra kha
nang khong c6 tuong tac (antagonism) [15-17]. Thi nghiém
duoc lap lai 3 1an, trén cing mot so dd thi nghiém trén 3 dia
96 giéng.

Bang 1. So dé thi nghiém giira pinostrobin va vancomycin.

1 2 3 4 5 6 78 9 10 11 1

VAN VAN Pino 1...pino 6
4! 0/ 10/
E TSB TSB+VK DMS020% DMSO 10% 16(ughl) S(ugm) (512 g, DISO 20%
VAN VAN SCTTEAL..SCTTEA6
0/ 10,
F TSB TSB+VK DMS020% DMSO 10% 16(ughl) S(ugm) (g, DMSO20%

G pinostrobin (1,2,3) x VAN (8,4,2, 1)
H SCTTEa(1.23)x VAN(8,4,2,1)

TSB: Méi trwong 16ng Tryptone soy; VK: Vi khuén; VAN: Vancomycin;
Pino 1: Pinostrobin (51,2 pg/ml); pino 6: Pinostrobin pha lodng theo day
tr pino 1 (pha loang 32 1&n so v&i pino 1).

Theo bang 1, cach ky hiéu trong so do thi nghiém nhur
sau: Pinol 13 pinostrobin c6 ndng d6 bang 51,2 pg/ml. Sau
mdi giéng, ndng d6 pha lodng theo diy véi do pha loang 2X
dén pino 6 bang 1,6 pg/ml duge mo ta trong phuong phap.
SCTT EA1 la cao phan doan ethyl acetate Tram tron co
nong do bang 2 mg/ml. Sau mdi giéng, nong do pha lodng
theo day v&i d6 pha lodng 2X dén SCTT Ea 6 bang 0,0625
mg/ml dugc md ta trong phuong phap. Mdi giéng trong so
d6 thi nghiém c6 thé tich cudi bang 200 pl.

Giéng d6i chimg chi c6 mot bién gom: 90 ul moi trudng
TSB, 10 pl dich vi khuén ¢6 mat d6 10° CFU/ml, 100 ul
dung dich khao sat (dugc ky hiéu trén so db). Két hop gitra
pinostrobin va khang sinh vancomycin dugc thuc hién &
diy G trén dia 96 giéng. Két hop giita cao phan doan ethyl
acetate Tram tron voi vancomycin dugc thuc hién ¢ day H
trén dia 96 giéng. Cac thir nghiém duoc khao sat trén ching
MRSA. Giéng két hop c6 hai bién 1a pinostrobin/cao phan
doan ethyl acetate Tram tron véi vancomycin gém: 90 ul
mdi truong TSB, 10 pl dich vi khuan ¢6 mat d¢ 10° CFU/
ml, 50 pl pinostrobin/cao phan doan ethyl acetate Tram tron
(duge ky hiéu trén so d0), 50 pl khang sinh vancomycin c6
ndng do duoc ky hiéu trén so dd thi nghiém.

2.4. Phwong phdp xdc dinh khd ning tec ché sw hinh
thanh mang sinh hoc trén MRSA bang chup dnh kinh
hiéen vi di¢n tir quét (SEM)

MIC 12 ndng d6 thap nhét wrc ché sy ting truong cua vi
khuén & muc c6 thé quan sat dugc nén viée e ché sy ting
truong c6 kha nang anh hudng dén sy hinh thanh biofilm vi
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véy kha ning trc ché hinh thanh biofilm cta pinostrobin trén
MRSA duoc kiém tra & n6ng d6 dudi MIC cu thé 5 MIC va
V4 MIC, nham x4c dinh kha nang uc ché biofilm trén MRSA
cua pinostrobin.

Mdi dia petri co chita tim thay tinh c6 duong kinh
4x4 (cm) dd vo trung dugc bd sung cac dung dich gom:
pinostrobin, 10 pl dich vi khuan nuéi qua dém sao cho mat
d6 té bao vi khuan trong dia bang 10° CFU/ml, thém moi
truong TSB ¢6 1% glucose dé thé tich cudi cung trong dia
bang 10 ml. Déi ching dia petri c6 tAm thuy tinh vé tring
chi chira méi truong TSB va 1% glucose voi dich vi khuan;
d6i chimg thi hai 1a méi truong TSB ¢6 1% glucose bd sung
khéang sinh cefoxitin & nong d¢ 128 pg/ml va dich vi khuan.
Tiép tuc & trong tu 4m ¢ 35°C, trong vong 24 gio. Tiép theo
cac dia va phién kinh dugc nhudm vai crystal violet theo
phuong phéap ciia E. Mataraci va cs (2012) [18] gdm cac
budc sau:

Sau khi ¢, méi truong nudi duge loai bo va cac tim thay
tinh duoc rira ba 1an bang 250 ul PBS, dé kho. Tiép theo,
200 pl dung dich methanol 99% dugc bo sung vao dia co
chtra tAm thuy tinh trong 20 phit dé ¢ dinh té bao vi khuan.
Sau d6, dung mo6i methanol dugc loai bo, dé kho trong 15
phut. Cubi cing, cac tim thity tinh duoc nhudm véi crystal
violet 0,1% (v/v v6i nudc) trong 5 phit. St dung nudce
cit dé rira vét ban du thira, sau d6 dé kho. B6 sung 250 pl
ethanol 95° trong 10 pht. Két qua duoc doc dya vao su bét
mau tim trén tdm thiy tinh khi c6 sy hinh thanh mang sinh
hoc, néu tim thiy tinh khong bat mau tim chimg to khong
¢6 su hinh thanh mang sinh hoc.

Sau ciing cac phién kinh dugc dan trén bang dinh carbon
va dugc dua vao thiét bi phun xa phu platinum (Pt). Céac
mau sau d6 dugc dua vao budng chup va tién hanh chup anh
SEM béing may FESEM S4800 (Hitachi, Nhat).

2.5. Phwong phdp xdc dinh khd néng irc ché biéu hién
protein PBP2a cuia pinostrobin trén chiing MRSA bang
Oxoid PBP2’ Latex Agglutination kit

Oxoid PBP2’ Latex Agglutination kit 1a mot kit thu
nghiém duya trén ngung két mién dich nhanh nham phét hién
protein PBP2’ (con dugc goi la protein PBP2a) 1a protein
nhén dién chung vi MRSA. Kit Oxoid PBP2' Latex thuan
loi 1a xac dinh truc tiép su xuét hién protein PBP2a. Cac
thanh phan cua kit do hing cung cap gom c6 khang thé don
dong khang tryc tiép PBP2’, dung dich chiét 1, dung dich
chiét 2, cac thé, que trai.

Chuan bi MRSA xt ly voi pinostrobin: dng eppendorf
¢6 chira mdi truong TSB va mot khuén lac MRSA duoc
nuoi qua dém ¢ 37°C, mat do té bao dat 10° CFU/ml. Sau do,
chuin bi éng eppendorf khac bd sung 10 pl dich vi khudn
nudi qua dém, 250 ul cao phan doan ¢ nong d¢ trong 6ng
bang gid tri MIC, 240 ul méi trudng TSB, thé tich cudi trong
mdi ong bang 500 pl. Tiép theo, i dng eppendorf trong
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vong 6 gio, 6 37°C, trong ti nudi vi sinh. Cach chuan bi dng
eppendorf nay nham xir Iy té bao MRSA trude tac dong cua
pinostrobin. Ong dbi ching gom 10 pl dich vi khuan nui
qua dém, 250 pl cefoxitin & nong do 128 pg/ml, 240 pl moi
truong TSB. Sau thoi gian nudi cac dng eppendorf duoc ly
tam toc do 6000 vong/phut, trong thoi gian 5 phit, loai bo
moi truong nudi, thu can. Cac can trong 6ng duoc hoa lai
v6i 100 ul dung dich dém PBS. Cac 6ng nay sé& 1a nguyén
lidu dé chiét PBP2a trén ching MRSA, sau khi MRSA bi xtr
1y véi pinostrobin.

Phuong phap chiét PBP2a va phan tng két tia do su
két hop khang thé - khang nguyén PBP2a (theo huéng dan
tir nha san xuat): Cho 4 giot dung dich chiét 1 (thanh phin
trong kit) vao tube mdi, bd sung 5 pl dich vi khuin MRSA
da chuén bi & trén. Sau do, dit tube vao nudc noéng trén
95°C, trong vong 3 phut. Sau 3 phut, di chuyén céac tube
ra khoi bé gia nhiét va lam ngudi dén nhiét 46 phong. Tiép
theo, thém 1 giot dung dich chiét 2 vao tube va tron déu.
Sau khi tron déu, ly tim hdn hop trén toc d6 4500 vong/phit
trong vong 5 phtt. Sau do6 loai can, thu dich. Dung dich thu
duoc s€ duoc tiép tuc khao sat trén thé. 50 pl dich thu dugc
cho vao mdi vong trén thé khao sat, mot giot dung dich
Latex c6 chita khang thé don dong khang PBP2a dugc thém
vao mot vong trén thé. Dung que trai dé tron déu hdn hop
trén, sau do tiép tuc lic déu cac thé trong 3 phut cho dén khi
nhin thiy ngung két dudi didu kién anh sang binh thuong.
Két qué dugc thu nhan dya trén su ta trén the, su tia dugc
giai thich 1a do sy ngung két mién dich giira khéng thé don
dong bit PBP2a va PBP2a thu duoc tir vach t& bao MRSA,
cuong do tua duoc so sanh v6i ddi chimg; dbi chimg am
1a khong thiy tua trén vong khong bd sung khang thé don
dong bat PBP2a; ddi chimg dwong 1a sy tia do ngung két
mién dich giita khang thé don dong bit PBP2a va PBP2a
thu dugc tir vach té bao MRSA [19].

Xt 1y théng ké két qua thu duoc bang phian mém
STATGRAPHICS Centurion XV (Statpoint Technologies,
Hoa Ky). Thi nghiém duoc lap lai 3 1dn va dugc trinh bay
dudi dang trung binh + d6 1éch chuan.

" L -
3. Ket qua va ban luan

Khéo sat kha nang khang MRSA va kha nang hop
luyc giita pinostrobin va vancomycin dugc tién hanh bang
phuong phap vi pha loang va phuong phap ban co. Thi
nghiém duoc tién hanh theo so dd bang 1. Két qua chi ra
kha nang hop lyc véi vancomycin duoc trinh bay ¢ hinh 1,
bang 2.

Theo so dd bd tri thi nghiém bang 1, tir giéng sb 7 &
day E dén giéng s6 12 ¢ dy E hién dién su ting truong cua
MRSA, nén gia tri MIC cuia pinostrobin dugc xac dinh 1on
hon 51,2 pg/ml. O ' day G 1a su hop luc gitra pinostrobin va
vancomycin, tir giéng s6 1 dén giéng s6 3 va 5 khong c6 su
tang truéong cuia MRSA. Dya vao hinh 1, chi s6 FIC dugc
tinh toan dua trén giéng s6 3 cua diy G.
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Day G

Hinh 1. Thi nghiém kha nang
vancomycin.

hop lwc cua pinostrobin vé&i

Bang 2. Chi sé FIC cua pinostrobin va vancomycin.

Nong dd ire ché

tdi thiéu (ng/ml) 2 3 4
MIC pinostrobin-vanco 12,80 12,80 12,80 12,80
MIC pinostrobin 51,20 51,20 51,20 51,20
MIC vanco-pinostrobin 2,00 1,00 0,50 0,25
MIC vanco 2,00 2,00 2,00 2,00
FIC pinostrobin 0,25 0,25 0,25 0,25
FIC vancomycin 1,00 0,50 0,25 0,12
FICT 1,25 0,75 0,50 0,37
Hop luc

MIC pinostrobin-vanco: Gia tri MIC cuia pinostrobin trong sy hop Iwc voi
vancomycin; MIC vanco-pinostrobin: Gia tri MIC cta vancomycin trong
sy hop lwe véi pinostrobin; MIC pinostrobin: Gia tri MIC cla pinostrobin,
MIC vanco: gia tri MIC ctia vancomycin; FIC pinostrobin: chi s6 hop lwc
ctia pinostrobin, FIC vancomycin: Chi sé hop lwc clia vancomycin.

O day G 1a sy hop lyc giira pinostrobin va vancomycin,
cac giéng lam duc mo6i truong chimg té ¢6 su hién dién ctia
MRSA.

Céc chét co hoat tinh khang khuén yéu thuong tham gia
lam chat tro trong cac liéu phap khang khuan pinostrobin
da duge bao cao c6 hoat tinh khang khuan yéu. Dong thoi,
két qua trong thi nghiém xac dinh pinostrobin c6 kha ning
hop luc v6i vancomycin thong qua chi sé FIC bang 0,5.
Cong thtrc hop luc gilta pinostrobin va vancomycin cho
hoat tinh khang MRSA duogc xac dinh theo nong do twong
g 13 12,8 pg/ml: 0,5 pg/ml (1:1). Trong d6, nong do ciia
pinostrobin trong su hop lyc giam 4 1an so véi gia tri MIC
clia pinostrobin mot minh, ndng dé cua vancomycin trong
su hop luc giam 4 1an so vé6i gia tri MIC ctia vancomycin
mot minh. Hon nira, tinh chat pinostrobin 1a chat chinh
trong cao Tram tron da dugc bao cdo, cao phan doan Tram
tron cho hoat tinh hop luc véi vancomycin, diéu do ching
minh hoat tinh hop luc véi khang sinh vancomycin cta cao
phan doan Tram tron c6 lién quan dén tinh chét pinostrobin.

Pinostrobin theo cac nghién clru trude xac dinh hoat
tinh khang MRSA trung binh yéu. Nghién ciru ctia L.R.
Christena va cs (2015), chimg minh pinostrobin ¢6 tinh hop
luc véi ciprofloxacin, v6i cong thire hop luc theo ndng do
tuong tng la 15 pg/ml : 0,125 pg/ml (1:1), gia tri MIC cua
ciprofloxacin trong sy hop luc véi pinostrobin bang 0,125
pg/ml, giam 128 1an so véi gia tri MIC ctia khang sinh [20].
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Pinostrobin dugc xac dinh ¢6 vai trd (e ché kénh bom thude
trén ching MRSA. Tuy nhién, sy hgp luc cua pinostrobin voi
vancomycin van chua dugc dé cap. Trong thir nghiém nay,
pinostrobin dugc xac dinh 1a c6 sy hop luc voi vancomycin.
Tac dung hop luc 1a hai chit trc ché hai ching khac nhau
ctia cing mot con dudng tong hop [13], vancomycin ¢ dich
tac dong 1a tién chat tong hop vach té bao MRSA, vi vay
pinostrobin c¢6 thé rc ché mot dich tac dong c6 cing con
dudng tong hop vach té bao MRSA. Két qua nay di xac dinh
mot vai trd méi cua pinostrobin trong hoat tinh e ché vi
khuan MRSA. Dya trén nhiing két qua di c6, dé tai tiép tuc
khao sat hoat tinh trc ché sy hinh thanh biofilm, trc ché biéu
hién protein PBP2a ciia pinostrobin trén MRSA nham tim
kiém dich tic dong ciia pinostrobin trén MRSA.

Uc ché hinh thanh mang sinh hoc

MRSA dugc nudi trong moi truong TSB va 1% glucose
bd sung pinostrobin & cac ndng do 1an lugt 25,6 pg/ml, 12,8
ug/ml. O hinh 2 1a MRSA trong mang sinh hoc & ddi chiing
mdi truong khong bd sung pinostrobin, Cac té bao MRSA
trong mang sinh hoc c6 hinh thai té bao tron, vach té bao rd
dic trung, cac té bao xép nhu chum nho.

Do phéng dai x10.0K

Do phéng dai x1.0K

T e S Ty

D] 10.0kV 7.9mm x1.00k SE(M)

0.0kV 7.8mm x10.0k SE(M)

Hinh 2. Mang sinh hoc cta chiing MRSA. MRSA dwoc nudi trong
moi trwong TSB+1% glucose.

bo phong dai x10.0K 25,6 mg/l D06 phong dai x10.0K 12,8 mgl/l

Hinh 3. Méi trwéng TSB+1% glucose dwoc bd sung tinh chét
pinostrobin.

O hinh 3, MRSA hinh thanh mang sinh hoc trong moi
truong nudi co bd sung pinostrobin, Té bao MRSA mat do
té bao twong dong voi ddi chung, hinh dang té bao tron,
véch té bao rd dic trung tuong dong véi ddi chung. Két qua
xéc dinh pinostrobin khong c6 kha ning (rc ché hinh thanh
mang sinh hoc trén MRSA & céc nong d6 khao sat.
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Uc ché biéu hién protein PBP2a trén chiing MRSA

Céac ching MRSA 1am sang thudng c6 co ché khang
khang sinh phé bién 1a biéu hién gen mecA thong qua pro-
tein PBP2a. Thir nghiém xac dinh sy hién cua protein PB-
P2a trén ching MRSA khi ching MRSA dugc nudi trong
moéi truong ¢ bd sung pinostrobin duoc thyc hién bang kit
Latex Agglutination.

Vong 1: MRSA dwoc nudi trong méi trwdrng cé bd sung cefoxitin (0,016
mg/ml) déi chirng, khéng c6 khang thé bat PBP2a, vong 2: MRSA dwoc
nuoi trong m’éi trwong 6 bd sung cefoxitin (0,016 mg/ml) ddi chirng, C(:)
khang thé bat PBP2a, vong 3: MRSA dwoc nudi trong mai trwdng ¢é bo
sung pinostrobin véinéng dé bang % MIC (25,6 ug/ml) (pino1), vong 4:
MRSA dwoc ani trong méi trwdng S c6 bd sung pinostrobin vé&i ndng
do pinostrobin bang ¥4 MIC (12,8 pug/ml) (pino2).

Hinh 4. Th&r nghiém xac dinh sw hién dién PBP2a trén ching
MRSA.

Dua vao hinh 4, khi vi khuan dwgc nuéi trong moi
truong TSB ¢6 bd sung khang sinh cefoxitin & ndng do bang
0,016mg/ml day la nong d6 cam tmg biéu hién PBP2a, &
vong 2 két qua chi ra c6 su tia cia khang thé bt khang
nguyén PBP2a. So vé6i vong 1 1a ddi chimg 4m khong co
khang thé bat PBP2a. Tuong tu, & vong 3 khong thiy rd
cudng do tua cua khang thé bit PBP2a tuong duong d6i
ching am (vong 1), chung to plnostrobln & nodng do 25,6
pg/ml c6 kha nang e ché su biéu hién PBP2a. Nguoc lai,
& vong 4 cuong do tha cua khang thé bat khang nguyén
PBP2a tuong duong d6i ching dwong (vong 2), chimg to
pinostrobin ¢ nong d¢ bang 12,8 pg/ml khong ¢6 kha ning
tre ché sy biéu hién cua protein PBP2a trén MRSA.

Protein PBP2a 1a enzyme tham gia vao qua trinh tong
hop vach té bao trén ching MRSA. Két qua xac dinh duoc
pinostrobin ¢ ndng do 25,6 pg/ml e ché sy biéu hién cia
protein PBP2a trén MRSA.

4. Két luan

Céc chét c6 hoat tinh khang khuan yéu thuong tham gia
lam chit trg trong cac liéu phap khang khuan. Pinostrobin
1a mot chat khang khuan yéu, nhung c6 kha ning hop luc
manh voi vancomycin d3 dugc xac dinh trong hoat tinh
khang MRSA v6i cong thirc hop luc gilta pinostrobin va
vancomycin duoc xac dinh theo ty 18 twong tmg bang 25,6.
Két qua trong nghién ctru chi ra kha ning dich tac dong cuia
pinostrobin trén MRSA c6 thé 1a tién chat tong hop vach
té bao.



Khoa hoc Tu nhién | Khoa hoc su séng; Khoa hoc Y - Dugc | Cac linh vuc khac cda khoa hoc y - dugc n—

TAI LIEU THAM KHAO

[1] P. Bremer, G. Fletcher, C. Osborne (2004), “Staphylococcus
aureus”, New Zealand Institute for Crop and Food Research Limited
Private Bag, 4704, pp.1-6.

[2] E. Palavecino (2007), “Clinical, epidemiological, and
laboratory aspects of methicillin-resistant Staphylococcus aureus
(MRSA) infections”, Methicillin-Resistant Staphylococcus aureus
(MRSA) Protocols, 391, pp.1-19, DOIL: 10.1007/978-1-59745-468-
11.

[3] D.R. Chung, J.H. Song, S.H. Kim, et al. (2011), “High
prevalence of multidrug-resistant nonfermenters in hospital-acquired
pneumonia in Asia”, American Journal of Respiratory and Critical
Care Medicine, 184(12), pp.1409-1417, DOI: 10.1164/rccm.201102-
03490C.

[4] World Health Organization (2017), “Global priority list
of antibiotic-resistant bacteria to guide research, discovery, and
development of new antibiotics”, https://remed.org/wp-content/
uploads/2017/03/lobal-priority-list-of-antibiotic-resistant-
bacteria-2017.pdf, accessed 3 August 2023.

[S] T. Morrisette, S. Alosaimy, J.C. Abdul-Mutakabbir, et al.
(2020), “The evolving reduction of vancomycin and daptomycin
susceptibility in MRSA-salvaging the gold standards with combination
therapy”, Antibiotics, 9(11), DOI: 10.3390/antibiotics9110762.

[6] AM. Spagnolo, P. Orlando, D. Panatto, et al. (2014),
“Staphylococcus aureus with reduced susceptibility to vancomycin
in healthcare settings”, Journal of Preventive Medicine and Hygiene,
55(4), pp.137-144.

[71 G.D. Wright, A.D. Sutherland (2007), “New strategies
for combating multidrug-resistant bacteria”, Trends in Molecular
Medicine, 13(6), pp.260-267, DOI: 10.1016/j.molmed.2007.04.004.

[8] M. Ayaz, F. Ullah, A. Sadig, et al. (2019), “Synergistic
interactions of phytochemicals with antimicrobial agents: Potential
strategy to counteract drug resistance”, Chemico-Biological
Interactions, 308, pp.294-303, DOI: 10.1016/j.cbi.2019.05.050.

[9] B.C.L. Chan, C. Lau, C. Jolivalt, et al. (2011), “Chinese
medicinal herbs against antibiotic-resistant bacterial pathogens”,
Science Against Microbial Pathogens: Communicating Current
Research and Technological Advances, 2, pp.773-781.

[10] M.T.N.L. Thanh, T.V. Thanh, H.A. Hoang (2022),
“Synergism of Syzygium glomerulatum G., Carallia brachiata L.,
Grewia asiatica L. extracts against MRSA ATCC 335917, Can Tho
Journal of Medicine and Pharmacy, 55, pp.66-73, DOI: 10.58490/
ctump.2022i55.382 (in Vietnamese).

&%HN%?-IE 67(6) 6.2025

[11] M.T.N.L. Thanh, PM. Thien, N.T. Vy, et al. (2019),
“Antibacterial activity of ethylacetate fraction fromethanol Tram
tron Syzygium glomerulatum  extract againstmethicillin-resistant
Staphylococcus aureus (MRSA)”, Vietnam Journal of Preventive
Medicine-VJPM, 29(2), pp.120-128 (in Vietnamese).

[12] TN.L.M. Thanh, H.A. Hoang, T.V. Truong (2020),
“Antibacterial activity of Tram tron Syzygium glomerulatum extract
against methicillin-resistant Staphylococcus aureus”, Chemical
Engineering, 78, pp.235-240, DOI: 10.3303/CET2078040.

[13] Ministry of Health (2015), Instructions for Antibiotic Use,
Medical Publishing House, 277pp (in Vietnamese).

[14] P. Wayne (2010), “Clinical and Laboratory Standards
Institute: Performance standards for antimicrobial susceptibility
testing: 20th informational supplement”, CLSI Document M100-S20,
pp.100-121.

[15] R.L. White, D.S. Burgess, M. Manduru, et al. (1996),
“Comparison of three different in vitro methods of detecting synergy:
Time-kill, checkerboard, and E test”, Antimicrobial Agents and
Chemotherapy, 40(8), pp.1914-1918, DOI: 10.1128/aac.40.8.1914.

[16] A.A. Issam, S. Zimmermann, J. Reichling, et al. (2015),
“Pharmacological synergism of bee venom and melittin with
antibiotics and plant secondary metabolites against multi-drug
resistant microbial pathogens”, Phytomedicine, 22(2), pp.245-255,
DOI: 10.1016/j.phymed.2014.11.019.

[17] C.F. Kuok, S.O. Hoi, C.F. Hoi, et al. (2017), “Synergistic
antibacterial effects of herbal extracts and antibiotics on methicillin-
resistant Staphylococcus aureus: A computational and experimental
study”, Experimental Biology and Medicine, 242(7), pp.731-743,
DOI: 10.1177/1535370216689828.

[18] E. Mataraci, S. Dosler (2012), “In vitro activities of antibiotics
and antimicrobial cationic peptides alone and in combination against
methicillin-resistant Staphylococcus aureus biofilms”, Antimicrobial
Agents and Chemotherapy, 56(12), pp.6366-6371, DOI: 10.1128/
AAC.01180-12.

[19] E.M. Marlowe, A.J. Linscott, M. Kanatani, et al. (2002),
“Practical therapeutic application of the oxoid PBP2’ latex
agglutination test for the rapid identification of methicillin-resistant
Staphylococcus aureus in blood cultures”, American Journal of
Clinical Pathology, 118(2), pp.287-291, DOI: 10.1309/L6W V-6KLB-
BWMH-APEV.

[20] L.R. Christena, S. Subramaniam, M. Vidhyalakshmi, et al.
(2015), “Dual role of pinostrobin-a flavonoid nutraceutical as an
efflux pump inhibitor and antibiofilm agent to mitigate food borne
pathogens”, RSC Advances, 5(76), pp.61881-61887, DOI: 10.1039/
CSRA07165H.



