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TOM TAT

Staphylococcus aureus khang methicillin (MRSA) dwoc mo ta co mét kha nang dap vrng nhanh
chong véi ting nhém khdng sinh moi véi sw phat trién mét co ché dé khang, tir penicillin va
methicillin, dén vancomycin va teicoplanin, va cho dén gan nhat la linezolid va daptomycin. Trong
nghién ciru nay, tir bg ching vi khudn lactic (LAB), chiing téi sang loc va tuyén chon ra cdc ching
¢6 hoat tinh khang MRSA bang phwong phép khuéch tan qua giéng thach. Tir cac ching dwoc chon,
tién hanh khdo sdt cac yéu té khang khudn bang phirong phép logi suy. Két qua cho thay bacteriocin
dong vai tro chii dao trong dich khang khuan. Mgt ching ¢6 hoat tinh manh nhat trong cdc ching
tuyén chon ding dé nghién civu qud trinh nuéi cdy dong thoi mé phéng hoat déng trong méi trieong
da day nhan tao SGJ voi cac diéu kién tuwong tw nhu trong da day trén hé thdng fermenter BIOFLO.
Két qua quan sat dwdi kinh hién vi dién tir cho thdy ching nay c6 kha ndng irc ché hinh thanh biofilm
ciia MRSA. Chiing tuyén chon dwoc dinh danh la Lactobacillus rhamnosus.

Tir khoa: Staphylococcus aureus;, MRSA; probiotic; Lactobacillus rhamnosus
1.  Giéi thiéu

Staphylococcus aureus khang methicillin (methicillin-resistant Staphylococcus
aureus-MRSA) 13 bang chimg cho su tién hoa thich nghi cta vi khuan trong thoi dai khang
sinh. Mic du, chu yéu duoc phan lap tir méi truong bénh vién, cac chung MRSA hién da
phat trién ra méi truong xung quanh (Ahmed, & Bukhari, 2007). MRSA c6 thé gy ra mot
loat cac truong hop nhidm tring, phd bién nhat 1a nhiém tring da va moé mém, sau dé 1a
nhiém tring xam nhiém nhu viém tay xwong, viém mang nio, viém phdi, viém duong tiéu
hoa (Abdul, Siddiqui, & Koirala, 2018). Véi viéc tiép nhan nhiéu co ché dé khang khang
sinh da dang, MRSA 1a mot van dé strc khoe cong dong dang quan tam trén toan thé gidi,
gdy ra bénh tat va tir vong dang ké va lam chi phi cham séc strc khoe ting cao. Ché pham tir
vi sinh vat, cu thé 13 probiotic 1a mét trong nhiing giai phap dugc quan tam va nghién ciru.
Giai phap nay tan dung kha ning sinh truong va san sinh cac hop chét khang khuan cua vi

Cite this article as: Nguyen Tuyen Yen, & Nguyen Thuy Huong (2019). Screening and selecting lactic acid
bacteria strain resisting methicillin resistant Staphylococcus aureus (MRSA). Ho Chi Minh City University
of Education Journal of Science, 16(12), 1065-1073.
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khuén; vi vy, khong nhiing vi khuan nay gitp phong ngira ma chiing con c6 kha nang e ché
hay tiéu diét cc vi sinh vat gy bénh. Barbara Karska-Wysocki (2010) tién hanh khao sat hoat
tinh khang khuan cua vi khuan lactic (LAB) véi MRSA tir 10 ching phan 1ap tir 1am sang,
cling nhu voi chung thong thudng Staphylococcus aureus ATCC43300. Két qua cho thiy cac
ching MRSA phan lap tir 1am sang nhay cam véi cac hoat chat khang khuan tir LAB. Trong
khao sat nay, tac gia cling tim thiy sy cong huong tac dung khang khuan ¢ hai ching LAB
(L.acidophilus CL1285 va L.casei LBC80R), v6i ti 16 két hop hai chung LAB phu hop, két
qua cho thay c6 thé loai bd 99% MRSA sau 24h 1 & 37°C. Tac gia Alebiosu, Adetoye va Ayeni
(2017) thyc hién khéo sat hoat tinh khang khuan ctia bo ching LAB trén hang loat cac vi khuén
gy bénh trong d6 c6 MRSA, két qua cho thay dich 1én men da loai sinh khdi cua ching
L.fermentum 008 va L.plantarum 9 c6 kha nang khang MRSA véi ving e ché 1an luot 13 11
va 13mm. Hai chung niy sau d6 duoc tién hanh khao sat nudi ciy dong thoi véi MRSA, két
qué cho thdy MRSA bj trc ché hoan toan sau 72h. Mt kha nang tiém nang ctia vi khuan lactic
1a san xut bacteriocin. Bacteriocin c¢6 hoat tinh diét khuén, dic hiéu véi té bao prokaryote, va
dé dang dung cac ki thuat sinh hoc phan tir nham gia tang kha ning nham vao muc tiéu. Ngoai
ra, bacteriocin c6 thé ung dung nhu mot thudc dic hiéu véi cac vi khuan gdy bénh déc trung
ma khong anh huong dén hé vi sinh vat c6 loi. Tac gia Okuda cung cac cong sy (2013) ciing
danh gia kha nang khang khuan cta nisin, nukacin ISK-1, lacticin Q chdng lai biofilm cia
MRSA. Nukacin ISK-1 13 mét lantibiotic thuéc nhom II, trong khi lacticin Q c6 phd rong va
duoc xép vao thanh vién méi cta nhom 11 bacteriocin. Két qua cho thay trong khi khang sinh
vancomycin khong hiéu qua trén biofilm ciia MRSA, lacticin Q va nisin cho thay hoat tinh
diét khuan, nghién ctru chi ra rang bacteriocin 1am hinh thanh cac 16 va dong chay ATP tir
biofilm va day 1a co ché quan trong trong viéc nham vao biofilm ctia MRSA.

Trong nghién ctru ndy, chung tdi sang loc va tuyén chon bo ching LAB c6 kha ning
khang MRSA, dong thoi khao sat hoat tinh khang khuan cta chung tuyén chon va su trc ché
lén biofilm chung gay bénh.

2. Pbi twong va phuwong phap nghién ciru
2.1. Déi twong nghién ciru

B chung vi khuan lactic: 29 chung vi khuan lactic dwoc phén 1ap tir phan su va kefir,
da dugc luu gilt va bao quan & Phong Thi nghiém B§ moén Cong nghé Sinh hoc — Trudong
Pai hoc Bach khoa — PHQG TPHCM.

Vi sinh vt chi thi: Staphylococcus aureus khang methicillin (MRSA) ¢6 dic diém
khang véi: Penicillin, Cefoxitin, Erythromycin, Clindamycin tir Bénh vién Pai hoc Y Duogc
Thanh phé H6 Chi Minh cung cp.

2.2. Phwong phdap nghién cvu
2.2.1. Sang loc va tuyén chon chiing vi khudn lactic c6 hoat tinh khang manh

Chung vi khuan lactic dugc hoat hoa trén méi truong MRS trong 24h & 37°C. Sang loc

kha nang khang Staphylococcus aureus bang phuong phap khuéch tan qua giéng thach trén
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moi truong BHI, u ¢ nhiét d§ 37°C trong 24h. Sau 24h, doc két qua thu dugc. Hoat tinh
khang ctia cac ching vi khuan lactic dugc xac dinh bang dudng kinh vong khang khuan xung
quanh giéng thach trir cho dudng kinh miéng giéng (Moulay, Balouiri, & Ibnsouda, 2016).
2.2.2. Khado sat cac yéu t6 khang khudn cia cdc ching tuyén chon

Khao sat cac yéu td khang khuan cta cac chung vi khuan lactic da tuyén chon qua
phuong phap loai suy thanh phan khang khudn. Dich khang khuan s& dwoc xi 1i dé loai bo
ting yéu t6 khang khuan. Tt d0, ¢6 thé xac dinh dugc cac thanh phan khang khuéan c6 mit
ma vi khuan khao sat san sinh. Cac chung vi khuan da tuyén chon duoc nudi cdy trong moi
truong MRS trong 24h ¢ 37°C. Cac mau dich chiét dugc khao sat duge 1an lugt loai cac yéu
t6 khang khuan bao gdm: sinh khéi, ndng d acid, H>02, COz, bacteriocin va mau d6i ching
am (moi truong MRS), mau d6i chimg duong (vancomycin). Thuc hién khao sat hoat tinh
khang khuan cua dich chiét bang phuong phap khuéch tan qua giéng thach. Chi tiét phuong
phap thyc hién thé hién qua Bang 1.

Bing 1. Khdo sdt cdc yéu t6 khang khudn

Dich bom , - ,
Gieng o Cach thuc hién Muc dich
(150 pl/gieng)
A Dich vi khuan Vi khudn duoc ting sinh trong Kiém tra sy trc ché tryc tiép cua vi

lactic sau ting sinh  moi truong MRS trong 24 gid'  khuén va gian tiép ctia cac yéu t khac
B Dichlitam Dich A li tim véi téc d6 4000 Kiém tra sy trc ché sau khi loai
vong/phut trong 10 phut, loai sinh khdi t& bao sdng
bo sinh khdi thu nhan dich noi,

loc mang v6 khuan (0,2 pm)

C Dich li tdm ¢cé Dich B diéu chinh pH7 bang Kiém tra sy wrc ché sau khi loai bo
pH7 dung dich NaOH 1M acid hitu co

D Dich li tam da Dich C b6 sung proteinase K Kiém tra sy trc ché sau khi loai bo
loai bo protein (10 pg/ml) acid lactic va bacteriocin

G Ching am (méi Mbi truong MRS long Déi ching
truong MRS)

H  Chung duong Str dung dung dich pha lodng & Hién dang 1a thudc diéu tri MRSA

(Vancomycin d6i  ndng d6 10pg/ml
v6i MRSA)

Tir cac chiing c6 kha ning khang MRSA, phan tich cac yéu t6 khang khudn dé chon 1
chung c6 wu thé nhat, tién hanh goi dinh danh cho khao sat tiép theo.

Chung tuyén chon dugc guri dinh danh tai Cong ti Nam Khoa Biotek bang ki thuat giai
trinh tur gen 16S.
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2.2.3. Khdo sdt qud trinh nudi cdy dong thoi, mé phéng hoat dong trong méi truong da day

Nham khao sat khang MRSA, ching tuyén chon va MRSA dugc nudi ciy dong thoi
trong cing moi trudng dich da day nhan tao SGJ (simulated gastric juice), dong thdi nudi
ciy riéng 1é chung tuyén chon va MRSA lam d6i ching. Dé mo phong gan thuc té didu kién
trong da day, thi nghiém dugc tién hanh trén hé théng fermenter BIOFLO véi cac thong so:
nhiét do 37°C, pH2.5, vi khuan hiéu khi, ti 1& 2 chung trong nudi cdy dong thoi 1a 1:1.

Xac dinh mat do 2 chung vi khuan qua phuong phap dém khuén lac véi thoi diém theo
doi ¢ Oh, 6h, 12h, 18h va 24h.

Phan tich hinh anh vi thé dué6i kinh hién vi dién tir SEM. Tai cac mdc thoi diém nuoi
cAy 24h, 36h va 48h, chup hinh SEM ctia qué trinh nudi ciy dong thoi so sanh voi d6i chimg
khi nudi cdy MRSA riéng 1¢. Phén tich va so sanh sy hinh thanh biofilm timg thoi diém trén.
3.  Két qua va thio luin
3.1. Sang loc—tuyén chon chiing vi khudn lactic c6 hoat tinh khdng manh

Ttr 29 chung, trong d6 16 chung phan 1ap tir kefir (dugc ki hiéu tir K1 dén K16) va 13
chung phan 1ap tir phéan su tré so sinh (ki hiéu tir S1 dén S13), theo quy udc ciia Herna’ndez
(2005) chiing lactic c6 hoat tinh khdng manh khi c¢6 dudng kinh vong khang khuan >15mm,
qua sang loc bang phuong phap khuéch tan giéng thach, tuyén chon dugc 6 ching vi khuan
lactic c6 hoat tinh khang manh véi MRSA. D6 1a cac chung: K3, K9, K10, K15, S11 va S13.

Dé kiém tra ban chat khang khuén, thi nghiém loai suy thanh phén khang khuan duoc
tién hanh trén 6 ching tuyén chon trén.

3.2. Khdo sdt thanh phén khdng khudn qua phwong phdp loai suy

Theo Pessione (2012), ngoai viéc canh tranh dinh dudng véi cac vi khuan dbi khang, vi
khuan lactic con san sinh ra cac hop chét khang khuan bao gom céc acid hitu co (acid lactic, acid
acetic, acid propionic), H202, COz va bacteriocin. Viéc thuc hién phuong phap loai suy thanh
phan khang khuan nham xéc dinh cac yéu t6 khang khuan cta ching vi khuan khao sat.

Bing 2. Két qua logi suy ciia ching tuyén chon

Puwong kinh viing khang khuén (D-d) (mm)

Chin <
tuyén clgl(_)n Dich huyénpht @ i t6bao (B)  Loaiacid () _ rlivel
(A) Bacteriocin (D)
K3 15,670,58 15.33£0.58 3.6720.58 00
K9 16,3320,58 14,3320,58 10,330,58 040
K10 150 140 81 040
K15 150 140 4,3320,58 00
s11 16,80+1,10 13,540,71 9,67::0,58 0:£0
S13 160 13,3320,58 3.3340,58 040

(G) Péi chimg 4m: 0+0  (H) Ddi chimg dwong: 16,02+0,55
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Tir két qua loai suy cho thay, cac chung K3, K9, K10, K15, S11 va S13 ddi khang véi
chung MRSA qua cac thanh phan khang khuan t6n tai trong dich huyén phu. O cac chung
tuyén chon, dudng kinh ving khang khuan cua dich huyén phu 13 15-17mm, sau khi loai té
bao séng giam con 13-16mm. Khi loai thanh phan cac acid hiru co, dudng kinh ving khang
khuan cua cac ching ndy giam manh xudng con 3-11mm, va sau khi loai bacteriocin, khong
con tim thay hoat tinh khang khuan. Diéu nay cho thiy thanh phan khang khuan cua dich
huyén phu bao gdm nhiéu yéu t6 khang khuan nhu té bao séng, acid hitu co va bacteriocin,
trong do6 acid va bacteriocin dong vai trd chu dao. Trong d6, yéu t6 bacteriocin cua ching
K9, K10 va S11 ¢6 duong kinh ving khang khuan 16n (8-10mm). Ching S11 ¢6 dudng kinh
vung khang khuan cta dich huyén phu 16n nhat (16,8mm), két qua nay rat kha quan, theo
nghién ctru méi nhét cia Jinal Bhola va Rama Bhadeka (2019) vé sy ddi khang gitra LAB
va ty cau khuan khang khang sinh, duong kinh vong khang khuan 16n nhat ciia mét ching
LAB don 1& 1én vi khuan chi thi 1a MRSA chi ding lai ¢ 13,6+0,50 (L. plantarum). Do do,
chung S11 duoc chon dé tién hanh cac khao sat tiép theo.

Qua phan tich két qua loai suy cac yéu té khang khuéan va so sanh véi ddi ching duong
1a thudc didu tri MRSA hién nay, uu thé thudc vé 2 ching S11 va K9. Hoat tinh khang khuan
ctia 2 chiing nay khéc biét khong c¢6 ¥ nghia, nhung ngudn gdc 2 ching cé khac nhau. S11
c6 ngudn gde tir ngudi (phan su tré so sinh) va K9 c¢6 ngudn gde tir thue pham (kefir). Dé
tién hanh cac nghién ctru tiép theo sau hon, chung t6i chon chung S11 vira c6 wu thé hon
vira c6 ngudn gdc tir ngudi dé tién hanh dinh danh bang phuong phép giai trinh ty 16SDNA.
Két qua dinh danh xac dinh 13 chiung Lactobacillus rhamnosus voi do tuong dong 100%.
3.3. Khdo sdt nuoi ciy dong thoi

Trong thi nghiém nay, dé tai tién hanh nuéi cay riéng 1¢ ching S11 (L.rhamnosus) va
MRSA dé danh gia dugc su phat trién cia timg chung va nudi cdy dong thoi 2 ching: vi
khuan lactic S11 (L.rhamnosus) va MRSA, tir 46 c6 thé khao sat tuong tac giira 2 chung qua
theo ddi mat do vi khuan. Dé tai thiét ké véi ti 1& gidng L.rhamnosus: MRSA = 1:1 véi myc
dich khao sat sy phat trién cua 2 chung khi nuoi céy déng thoi. Trén thue té, mat do, ti 16 cua
MRSA thip hon rat nhiéu so véi ti 1€ 1:1 vi chiing vi khuan gay bénh nén s6 lwong s& khong
dat dén muc cao nhu vay. Trong gidi han cia dé tai, ti 18 nay dugc dung dé khao sat mo

phong cho qua trinh tuong tac gitra 2 chung.
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Hinh 1. Mat do chung S11 (L.rhamnosus) va MRSA  Hinh 2. Mat do chung S11 (L.rhamnosus) va MRSA

nudi cdy riéng 1é trong méi truong gid lap da da ua qud trinh nudi cdy dong thoi véi i 1é 1:1
y g g g 8 p y qua q y g

Tai thi nghiém nuéi cay dong thoi trong méi truong SGJ, ndng do ban dau cia ting
chung 13 6,02 log CFU/mL, sau 24h nong d6 ching L.rhamnosus ting 1én 6,96 log CFU/mL
nhung van thip hon so véi thi nghiém nuéi cy riéng 1&, ndng d6 L.rhamnosus 1a 7,16 log
CFU/mL. Mat d6 L.rhamnosus nudi ciy ddng thoi voi MRSA ¢6 tang nhung it hon khi nudi
ciy riéng 1¢ 1a vi phai canh tranh dinh dudng véi MRSA.

Trong qué trinh nudi cdy riéng 1é, ndng 46 MRSA tir 6,02 log CFU/ml tai thoi diém
ban dau ting 1én 6,56 log CFU/mL do duoc phat trién trong méi truong khong co khuan
canh tranh. Nguoc lai, mat do cia MRSA tai qua trinh nudi cdy dong thoi giam xudng gan
2 log CFU/mL (tir 6,02 xudng 4,09 log CFU/mL). Diéu nay giai thich do sy c6 mit cta
chung L.rhamnosus. Vi khuan lactic ndy sinh trudng manh, canh tranh vé mat dinh dudng
trong moi truong d6i voi MRSA gitip ching gia ting mat do sau 24h nudi cay (tir 6,02 1én
6,96 log CFU/mL). Ngoai ra, hoat tinh khang khuan ma ching L.rhamnosus san sinh ciing
g6p phan tic ché qua trinh sinh truong cia MRSA. Vi vay, c6 thé két luan chung L.rhamnosus
¢6 kha nang tre ché sinh truong cia MRSA trong méi trudng SGJ va ching L.rhamnosus co
tiém nang ung dung tao ché pham probiotic vi chung 1a vi sinh vat dudng rudt c6 ngudn gbc
tir nguoi, sinh trudng va phat trién tot trong méi truong dich da day. Trong mét nghién ctru
truée day cia Nieke Westerik va cong su (2018), L.rhamnosus ciing duoc biét dén voi cong
dung thay thé thudc khang sinh trong nhiém tring tiét niéu nhd kha nang canh tranh t6t véi
vi khuan gy bénh, an toan trong sir dung ké ca v&i phu nit ¢6 thai (Nieke, Kort, Sybesma &
Reid, 2018).

3.4. Khdo sdt khd néng irc ché hinh thanh biofilm qua phén tich hinh anh

Biofilm c6 vai tro bao vé vat li va hoa hoc cling nhu bao vé vi khuan khéi cac hop chét
khang khuén. Téc dung cuia vi khuan lactic v6i su bam dinh cta cac té bao MRSA 1a mét
trong nhitng muyc tiéu dugc quan tm trong viéc pha v cac giai doan ban dau hinh thanh
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biofilm (Field et al., 2018). Phan tich hinh anh dudi kinh hién vi dién tir cho thdy qué trinh
hinh thanh biofilm ctia mdu MRSA don 1¢ va mau MRSA nudi cdy dong thoi ching
L.rhamnosus ti 1€ 1:1 trong khao sat trén (Muc 3.3).

Két qua quan sat cho thay o T
dbi voi miu té bao MRSA don | gan | Qui s ichthish bifi PR s e Sl
1€, sau 24h cac té bao bat dau lién =
két v6i nhau thanh cum té bao
lién két chat ché, sau 36h cac
cum té bao nay bam dinh 1én gia
thé tao nén céu trac on dinh cho
biofilm, dén 48h, biofilm phat
trién hoan toan. O mau nudi ciy
dong thoi  L.rhamnosus va
MRSA, sau 24h van xuat hién Pt etinx e Ragy oo
cac cum té bao, nhung khong
thdy c6 sy lién két thanh mang
biofilm sau 36h va 48h.

Tir 40, c6 thé chi ra rang,
viée bd sung dich chiét ching
L.rhamnosus cd tac dung lam
chdm qua trinh hinh thanh
biofilm hoan chinh. Cuy thé hon,
cac hop chit ma chang
L.rhamnosus sén sinh da lam
giam di su bam dinh cua céc té
bao MRSA, tir d6 khién cho
biofilm khé dugc hinh thanh.
Trong nghién ctru cua Pimentel-

Filho cung cac cong su (2014)

bio 02"10 rang, nisin va bovicin lam Hinh 3. Qud trinh phat trién biofilm ciia MRSA
cho bé mat uva nudc hon va su thay
d6i nang luong trén bé mit gitra polystyren va vi khuan 1am ngin chin sy bam dinh. Vi vay,
viéc sira doi tinh ki nude cta bé mat phi sinh hoc cling nhu bé mat vi khuan nhé bacteriocin
c6 thé can tré giai doan bam dinh trong qua trinh hinh thanh biofilm.

Két qua phan tich hinh anh cho thdy, ching L.rhamnosus c6 tiém ning trc ché hinh
thanh biofilm.
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4. Kétluan

Trong bbi canh MRSA ngay cang khang véi nhiéu loai thude khang sinh, nghién ciru
vé kha nang khang v6i MRSA cua ching L.rhamnosus ¢6 tiém ning tng dung cao, thay thé
cho chién lugc diéu trj bé’mg khang sinh liéu cao va khang sinh thé hé mai hién nay. Cu thé,
khao sat in vitro cho thdy hoat tinh khang khudn cao, khao sat trén moé hinh mé phong khi
nudi ciy ddng thoi cho thdy c6 tac dung lam giam mat s6 MRSA sau 24h va quan sat dudi
kinh hién vi dién tir cho thdy chung nay c6 kha nang trc ché hinh thanh biofilm ciia MRSA.
Tir 46, L.rhamnosus ¢ tiém nang hd trg diéu tri va phong ngira trudng hop nhidm MRSA.

% Tuyén bé vé quyén Ioi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén Ioi.
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ABSTRACT

Methicillin-resistant Staphylococcus aureus (MRSA) has been described as having a rapid
response to each new class of antibiotics with the development of a resistance mechanism, from
penicillin and methicillin to vancomycin and teicoplanin, and, to the nearest, linezolid and
daptomycin. In this study, from lactic acid bacteria (LAB) strains, strains having the most effective
resistance to MRSA were selected by the wells diffusion method. From the selected strains,
analogizing antibacterial factors was applied to investigate its mechanism. The results show that
bacteriocin plays a key role in antibacterial fluid. A strain with the strongest activity in the selected
strains was used to study the effectiveness between the selected strain and MRSA by culturing in a
simulated gastric juice medium on the BIOFLO fermenter system with the same condition as human
stomach. Observations under electron microscopy shows that this strain is capable of inhibiting
MRSA biofilm formation. The selected strain was identified as Lactobacillus rhamnosus.
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