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CAC PHUGNG PHAP DANH GIA MUC B0 NHAY CAM
CUA VI KHUAN BOI vd1 KHANG SINH

Diing Thi Xudn Thigp, Vé Thi Tra An

Khoa Chan nuoi Thu y, Pai hoc Nong Lam TPHCM

Mot trong nhitng nhiém vy quan trong
cua phong thi nghiém vi sinh lam sang la
thuc hién kiém tra m@rc d6 nhay cam cua
cac chung vi khuan véi khang sinh. Muc
tiéu cua tho nghiém nhim dua ra liéu
phap diéu tri bénh bing khang sinh cho
ting trudng hop nhiém trung cu thé. Hién
nay, bén canh cac phuong phap truyén
thong nhu khuéch tan trén thach hay xéac
dinh ndng d6 e ché t6i thiéu (MIC), viée
dinh danh va xac dinh tinh nhay cam cua
vi khuan cling c6 thé duoc thuc hién béng
phuwong phap khuéch tan st dung que thir
khang sinh E-test hay cac hé thong thuong
mai Vitek® (bioMérieux), BD Phoenix™,
Sensititre™ va Micro-Scan Walk Away®
(Thermo Fisher),... Tat ca cac phuong
phap déu cung cép cac danh gia dinh tinh/
dinh lugng bao gdm nhay cam, trung binh
hodc dé khang voi khang sinh. Két qua
danh gia cac phuong phap trén dugc tham
chiéu theo tiéu chuan cia Vién Tiéu chuan
lam sang va phong th1 nghiém (CLSI, My),
Uy ban chau Au vé tht nghiém do nhay
cam khang khuan (EUCAST, Anh), Hi¢p
hoi hoa tri liéu khang khuan (BSAC) va Té
chtre tiéu chuan hoa quéc té (ISO, Geneva,
Thuy Si). Trong d6, CLSI ndi tiéng vai viée
phat trién cac tiéu chuin kiém tra trong
phong thi nghiém. Tuy theo tirng diéu kién
cu thé vé thoi gian, nhan lyc, chi phi dau tu
trang thiét bi,... cta tirng phong thi nghiém
ma s& c6 su lya chon phuong phap cu thé.
Bai viét nay tong hop cac nguyén tic thuc
hién; so sanh vu, nhugc diém; két qua mot
s6 nghién ctru c6 lién quan dén phuong
phap dinh danh/danh gid muc do nhay cam
ctia cdc chung vi khuan véi khang sinh.
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1. Phwong phap khuéch tan trén thach (Disk
diffusion)

Phuong phéap nay dugc cong bd boi Kirby va
Bauer vao nam 1960 va dugc T chire sie khoé
thé giéi phat trién thanh mot quy chuan chung
trong danh gia nhay cam khang sinh cta vi khun
bang phuong phap khuéch tan trén thach. Hién tai,
CLSI chiu trach nhi€m cap nhat va sua doi quy
trinh ban dau cta Kirby va Bauer dam bao thong
nhat toan cu. Muc dich cta xét nghiém khuéch
tan trén thach nhim xac dinh do nhay hodc dé
khéng cua vi khuan gy bénh ddi v6i cac khang
sinh khac nhau. Vi khuan dugc phat trién trén
moi truong thach Mueller—Hmton (MH) véi su
hién dién cua cac dia glay tam khang sinh khéac
nhau. Sy hién dién hay vang mat ctia cac khuan lac
xung quanh céc dia gidy khang sinh (vong khang
khuan) 13 két qua dé danh gia kha nang tac dong
cua khang sinh d6i voi vi khuan (hinh 1). Do day
tiéu chuan cta thach MH 1a khoang 4mm. Huyén
dich vi khun trai trén mat thach duoc pha loang
bang NaCl 0,9% c6 ndng do bang véi do duc
chuén Mc Farland 0,5 (2x108 CFU/ml). Nong do
ndy c6 thé xac dinh bang éng Mc Farland 0,5 hoic
bang may do do duc vi khuan. Céc dia gidy c6 kich
thude 6mm duoc tim khang sinh & mot néng do
nhét dinh duoc dit trén méi truong. Khong dit qua
5 dia khang sinh d6i v6i dia thach c6 duong kinh
100mm va khéng quéa 12 dia khang sinh ddi véi
dia thach c6 duong kinh 150mm. Cac dia dugc u
& didu kién nhiét do, thoi gian thich hop ngay sau
khi dat cac dia khang sinh khong qua 15 phuit. Sau
khi 1 ¢ nhiét 0 va thoi gian thich hgp cho timg vi
khuan, budc tiép theo 1a xéc dinh kich thudc vong
v6 khudn xung quanh dia khang sinh va so sanh
v6i bang tiéu chuin dugc dé nghi boi CSLI dé két
luan muc do nhay cam cua vi khuan véi khang
sinh (CLSI, 2015).
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Hinh 1. Két qua 1 tha nghiém tinh nhay
cam cua vi khuan véi khdng sinh bang
khuéch tan trén thach (Ingroff, 2006)

Hién tai, day 1a phuong phap pho bién nhat
trong kiém tra tinh nhay cam ctia vi khuan VO’l
khang sinh. CLSI cung cap nhiéu phién ban vé
phuong phap thuc hién ciing nhu tiéu chuin
danh gia tinh nhay cam cta vi khudn véi khang
sinh nhu M31-A2, M100-S26 hay VETSO0S.
Trong thu y, phién ban CLSI VETSO08 cung
cép tiéu chuan danh gia cho hau hét cic nhom
vi khudn hiéu khi, ky khi, tham chi 1a cac vi
khudn kho nudi cdy (fastidious bacterla) Tuy
nhién, s6 lugng khang sinh dugc cung cap diém
to1 han, breakpomt dé danh gia tinh nhay cam
cta vi khun ddi véi khang sinh bang phuong
phap khuéch tan trén thach con han ché. Vi du,
trong nhém vi khuan gdy bénh ho hip trén heo,
dé danh gia tinh nhay cam khang sinh cia vi
khuén Bordetella bronchiseptica dbi v6i khang
sinh thi CLSI VETSO08 chi cung cép tiéu chuan
danh gia cho mot s6 khang sinh nhur ampicillin,
tulathromycin, tildipyrosin, florfenicol, trong do
chi c6 tulathromycin va florfenicol dugc cung
cép breakpoint dé danh gia tinh nhay cam cua
Bordetella bronchiseptica bang phuong phap
khuéch tan trén thach.

Phuong phap nay di duoc Gng dung rat
rong rai trong danh gid muc do nhay cam
khang sinh ciia nhiéu vi khuan phan lap tir
dong vat, ké ca cac vi khuan kho nudi céy nhu
P. multocida (Furian va ctv, 2016; Habrun va

ctv, 2010); A. pleuropneumoniae (Kim va ctv,
2016; McDermott va ctv, 2001), va mot sb vi
khuan khac nhu E. coli, Salmonella spp., S. suis
(Habrun va ctv, 2010),; H. parasuis (Dayao va
ctv, 2014) hay B. bronchiseptica (Kadlec va
Schwarz, 2018).

2. Phuong phip xiac dinh ndéng do irc
che toi thieu (MIC-minimum inhibitory
concentration)

Phuong phép nay dugc thyc hién bang cach
pha lodng khang sinh theo diy nong d¢ trong cac
ong nghiém (broth macrodilution) hodc trén khay
vi pha lodng c¢6 96 giéng (broth microdilution)
hodc trén dia thach (agar dilution). Dung dich
Mueller-Hinton diéu chinh cation (Cation-
adjusted Mueller-Hinton broth - CAMHB) dugc
dé nghi str dung trong phuong phap nay. Khuan
lac thudn tir moi truong khong chon loc dugc cho
vao canh dat nf”)ng do Mc Farland 0,5; mot phﬁn
canh duoc pha loang 1:100 véi canh gdc hoic
NaCl0,9% dé dat 5x10° CFU/ml. Canh pha loéing
vi khuén tiép tuc cho vao dng/khay méi truong
CAMHB c6 chtra khang sinh pha loang theo day
ndng do. Viéc bd sung cac thanh phan vao moi
truong canh c6 thé thuc hién thii cong bang pipet
¢6 1 hodc nhiéu dau hay cac hé théng hd tro tu
dong nhu Sensititre AIM™ (ThermoFisher). Céac
ong/khay duogc 1 & 35°C tir 16 dén 20 gio trude
khi xac dinh MIC. Nong d6 thp nhét trc ché hoan
toan sy phat trién cua sinh vat duoc ghi nhan qua
quan sat bang mat thuong d6 chinh 1a nong do
trc ché t6i thiéu (hinh 2). CLSI cung cip cac tiéu
chuén dién giai MIC cua timg loai khang sinh
v6i vi khuan (CLSI, 2015). Uu diém cutia ky thuat
nay la tao ra Kkét qua dinh Iuvgng. Nhuoc diém cua
phuong phap nay la cong viéc thu cong, té nhat,
¢6 kha ning sai sot trong viéc chuan bi cac dung
dich khang sinh, lugng thudc thir trong dbi 16n va
khong gian can thiét cho mdi thir nghiém. Phuong
phap xac dinh néng dd tre ché t6i thiéu dugc xem
1a tiéu chuén vang trong danh gia sy man cam
ctia vi khuan ddi véi khang sinh (Schumacher va
ctv, 2018). Nhiéu nghién ctru da thanh cong trong
viéc tmg dung k¥ thuat nay dé xac dinh sy man
cam khéang sinh ctia vi khuan phan lap tir dong

&9



KHOA HQOC KY THUAT THU Y TAP XXVIII SO 5 -

2021

vat, dic biét 1a nhom vi khuan khé nuéi cay nhu
cac vi khuan gdy bénh ho hip trén heo. Trong do,
nhiéu nghién ctru lién quan dén sir dung phuong
phap MIC dé danh gia mirc do nhay cam khang
sinh cua vi khuan A. pleuropneumoniae (Habrun
va ctv, 2010; Fuente va ctv, 2007; Kucerova va
ctv, 2012; Dayao va ctv, 2014; Dayao va ctv,
2016; McDermott va ctv, 2001); P. multocida
(Nedbalcova va Kucerova, 2013; Oh va ctv
2018; Dayao va ctv, 2014; Dayao va ctv, 2016; El
Garch va ctv, 2016); H. parasuis (Nedbalcova va

1. Obtain isolated colonies of bacterial strain to test.

Kucerova, 2013; Priiller va ctv, 2017; Aarestrup
va 2004; Brogden va ctv, 2018; El Garch va ctv,
2016), B. bronchiseptica (Kadlec va Schwarz,
2018; Priiller va ctv, 2015). Nam 2020, nghién
ciiu cta ching t6i cling da thanh cong trong
viéc danh gid mic d6 man cam khéang sinh cia
vi khuan 4. pleuropneumoniae, H. parasuis, P,
multocida va B. bronchiseptica phan 1ap tir mau
phéi va dich mii heo bang phuong phap MIC
(bang Thi Xuan Thiép va ctv, 2020).

measuring minimum inhibitory
concentration of antibiotics

Broth dilution method for

3. Afler overnight incubation shown at left, add rich broth with appropriate dilution series of lest anliblotic o test

lubes. Example concentrations (mg/L) are shown below. Incculate bacleria o a final density of 5 x 10° cfu/ml.

2. Combine 4-5 colonies
and culture ovemight in
rich media broth.

O {growih control)

/ |

4. Plate aliguct of growth
confrol {i.e., no antibictic
added ) to verify cfu/mil
counts of viable bacteria.
Incubate ovemnight and
count colonies

o

MNa bacteria; brotn control

§. After overnight incubation, check cullures for growth. The MIC is the lowest concentration of antiblotic that
prevents visible growth. In this example. the MIC is 84 mall.

Hinh 2. Thuc hién MIC trong 6ng nghiém (Tankeshwar, 2013)

Phuong phap pha loang trén thach (agar
dilution) x4c dinh tinh nhay cam ciia vi khuan
v6i khang sinh bang cach dua khang sinh vao
mdi truong thach, voi mdi dia thach chira mot
nong do khang sinh khac nhau. Moi truong
MHA duoc sir dung cho vi khuan théng thuong
hodc bd sung 5% mau clru ddi véi vi khuan
khé moc. Khang sinh dugc pha loang theo ty 1¢
1:2, 1:4 va 1:8, tiép dén cho khang sinh da pha
lodng vao thach dang giir néng & 50°C bang bé
cach thuy (water bath) theo ty I¢ 1:9. D6 day dia
thach tr 3-4mm. Néng dd huyén dich vi khuén
can chuan bi 1a 10* CFU/ml trong NaCl 0,9%.
Huyén dich vi khudn sau d6 duoc dan 1én bé
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mat dia thach bang que cdy hodc pipet tai cac
vi tri d3 duge danh dau. Bé yén cac dia ¢ nhiét
d6 phong cho dén cac giot huyén dich vi khudn
ngém vao thach, bé mat dia kho rao. Sau cung
cho dia vao ti 4m 1 & nhiét 4o 35°C +2°C trong
16-20 gio. Poc két qua MIC bang cach dit cac
dia trén bé mat téi, khong phan chiéu. Gia tri
MIC 12 ndng do thip nhét cia chit khang khuan
¢6 tac dung trc ché hoan toan sy phat trién ciia vi
khuin ma khong co su xuat hién cua bat cr mot
khuén lac don 1é nao hodc mot vét mo do huyén
dich vi khuén tao nén (CLSI, 2015). Cac phién
ban CLSI M100-S26, M31-A2 hay VETS08
cung cap day du breakpoint dé déanh gia murc
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d6 nhay cam cua vi khuén véi cac khang sinh
dé nghi thir nghiém bang phuong phap MIC.
Day 1a diém thuan loi cua phuong phap MIC so
v6i phuong phap khuéch tan trén thach vé mat
tiéu chudn d4anh gia. Khang sinh thir nghiém can
dugc cung cap tir cac hang noi tiéng, lam cho két
qua dang tin cay nhung chi phi cho nhiing khang
sinh nay Ia kha 16n. Phién ban CSLI VETSO08
dé nghi cac khang sinh sir dung trong danh gia
su nhay cam cua cac vi khuan giy bénh trén
heo bao gém ceftiofur, tildipirosin, tilmicosin,
tulathromycin, ampicillin, penicillin, florfenicol,
tiamulin, enrofloxacin, tetracycline, gentamicin,
clindamycin, sulfonamides, erythromycin,
apramycin, spectinomycin, cefquinome, tylosin,
amikacin, sulfamethoxazole/trimethoprim,
tylvalosin, valnemulin. Cac khang sinh can
dugc cung cdp boi cac cong ty Zoetis, Bayer
Health Care LLC, Merck Animal Health, Merial
va Elanco Animal Health (CSLI, 2018).

3. Phuong phip khuéch tin theo ndng dd
(E-test, Epsilometer test)

Phuong phap khuéch tan theo nong do, goi
tat 1a E-test, 1a phuong phap xac dinh d6 nhay
cua vi sinh vat voi khang sinh béng cach dat mot
dai nhya tim khang sinh theo nong d¢ 1én dia
thach. E-test Ia mot hé théng doc quyén duoc
san xuit boi bioMérieux. Ky thuat nay cung
cép két qua dinh luong truc tiép vé tinh nhay
cam khang sinh cta vi sinh vat. Que thir E- test
1a mot dai nhya voi phan bd 15 nong d6 khang
sinh & mdt mat va dugc in thang do MIC & mat

MIC 0.25 pg/ml

con lai ctia que thir. Nguyén tic ctia E-test 1a két
hop phuong phap pha loing va khuéch tan trén
thach dé kiém tra tinh nhay cam. Khang sinh tir
que thir E-test duoc giai phong tir bé mat que
thir vao bé mit thach. Sau khi u, su phat trién
ctia vi khuan tré' nén rd rang, hinh elip trc ché
d6i xing doc theo dai duoc nhin thay. E-test
duoc lay ra khoi ta dong -20°C va giir & nhiét
d6 phong it nhit 30 phut trude khi thyuc hién thi
nghiém. Pha lodng mot s khuan lac cua goc vi
sinh vat thtr nghiém trong NaCl 0,9%. Vortex
trong 15 gidy. Piéu chinh d6 duc huyén dich
theo tiéu chuidn Mc Farland 0,5. Dbi voi cac
sinh vat nhdy, diéu chinh huyén dich theo tiéu
chuan Mc Farland 1. Nhung tim bong v6 trung
vao huyén dich va loai bo dich thira bé'mg cach
4n vao thanh trong ctia 6ng nghiém. Ding tim
bong phét huyén dich vi khuan toan bo bé mat
thach theo 3 huéng bang cach xoay dia 60° trén
mdi truong Mueller Hinton Agar (MHA). Bé
kh6 mat thach trong 5-15 phut trudce khi dat que
thir E-test 1én mat thach. Bat que thir E-test 1én
dia thach c6 thang do MIC huodng 1én trén va
ndng do t6i da gan vanh dia nhit. C6 thé dat 1-2
que tht E-test trén dia thach c6 duong kinh 90
mm hodc 4 - 6 que trén dia thach 150 mm. biéu
kién 0 d6i voi Haemophilus 1a & 5% CO,, 35°C
trong 18 gio; Streptococcus pneumoniae 1 &
5% CO,, 35°C trong 20-24 gi06; Staphylococcus
aureus, Enterococcus va cac vi khuan khac u &
diéu kién hiéu khi 35°C trong 24 gid. Sau khi u,
quan sat vang trc ché va doc két qua.

Binasweenel 2UH :

S

Hinh 3. S. aureus trong thir nghiém E-test v&i khang sinh vancomycin (VA), aptomycin
(DM), and linezolid (LZ) (Kim va ctv, 2016)
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Gia tri MIC dugc xac dinh tai vi tri ma
hinh elip giao véi thang do/ que thir E-test
(hinh 3). Néu gia tri MIC giita 2 d6 pha lodng
cuia thang do thi ldy gia tri cao hon. Néu giao
diém khac nhau & hai bén cua dai, doc két qua
MIC la gié tri 16n hon. Dién giai két qua MIC
12 nhay cam, trung binh hodc khang. Uu diém
ciia phuong phap nay dé thuc hién, dé dang
nhén thay su vy nhiém trén méi trudng nudi
cdy, c6 thé d& dang thiét 1ap cho mot sb luong
nho cac gdc vi sinh vat duge phan lap trén 1am
sang. Tuy nhién, két qua co6 thé bi anh huéng
boi pH dia thach, chit lugng khang sinh dugc
tam vao dai, qua trinh bao quan, diéu kién u;
gia thanh cao.

Nhu vay, phuong phap ndy c6 thé tng
dung dé danh gia mirc 46 man cam khang sinh
ctia vi khuan dugc phan lap tir nhiéu loai khac
nhau. Tuy nhién, c6 thé do chi phi cho que
thir E-test con cao nén hién tai ching t6i ghi
nhan hiu hét cac nghién ctru sir dung E-test
trong danh gia man cam khang sinh chu yéu
1a cac vi khudn dugc phan 1ap tir nhan y. Mot
nghién ctru cho thdy nhiéu chung H. pylori,
N. gonorrhoeae, Enterococcus spp., va nhiéu
ching phan 1ap 1am sang khac di duoc kiém
tra bang E-test va so sanh véi cac phuong
phép tiéu chuan khéc, két qua twong quan tot
trong khoang 91% - 99% (Glupczynski va
ctv, 1991; Van Dyck va ctv, 1994). Géan day,
cac gbc S. aureus nhay cam véi methicillin
(MSSA) va S. aureus khang methicillin
(MRSA) di dugc kiém tra bang E-test dé
xac dinh MIC cua ceftaroline. Két qua duogc
so sanh vo6i phuong phap pha loang vi sinh
trong canh thang (BMD) va cho thiy su twong
quan rat cao, hon 95% (Canton, 2017). Nhiéu
gbc Campylobacter spp. ciing dugc E-test
danh gia dé xac dinh kha nang khang thubc
(Hariharan, 2009). Tat ca nhfrng két qua nay
da chirg minh d¢ tin cdy va tim quan trong
ctia E-test, ddc biét ddi voi vi khuan phat trién
cham nhu C. jejuni, H. pylori va vi khuan khé
tinh hiém gap nhu S. pneumoniae va Neisseria
spp. (Khan va ctv, 2019).
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4. Mot sé hé théng tw dong va cac ky thuat
tiém niing trong dinh danh va dinh gia min
cam khang sinh ciia vi khuéin

4.1. Cdc h¢ théng vi pha lodng tw dpng

Hién nay, phuong phép vi pha loang duogc
thyc hién ty dong bang cac h¢ thong thwong mai
hoa nhu Vitek®, BD Phoenix™, Sensititre™ va
Micro-Scan Walk Away®. Cac hé thong nay
thuc hién ty dong dinh danh va danh gia man
cam khang sinh ciia vi khuan dua trén nguyén
tic chung danh gia sy phat trién cua vi khudn
trong moéi truong vi pha loang cd khang sinh
dugc chira trong cac tdm vi giéng sau thoi gian
1. Cac hé thong trén cung cip két qua dinh danh
vi khuan va danh gia man cam khéng sinh cia
vi khuan mot cach nhanh chéng, gitp dua lidu
phap khang sinh kip thoi, tang hiéu qua diéu tri
bénh nhiém trung. Cac phuong phap nay ciing
gitp tiét kiém thoi gian, giam cac budc thuc
hién thu cong do chi can thuc hién buée phan
lap thuan vi khuan. Tuy nhién, phuong phap
dinh danh va danh gid man cam khang sinh ctia
mdi hé théng 1a khac nhau s& dugc trinh bay
dudi day.

* Vitek®

Hé théng nay duoc phat trién vao nhiing
nam 1970 bdi bioMérieux (Phap). Cac hé
théng hién tai trén thi truong la Vitek®2
compact va Vitek®2. Hé thong sir dung “thé
AST” (hinh 4) chira cac giéng siéu nho c6 két
ndi chat long dé tu dong chiét mau vao nhiéu
giéng dong thoi. Mdi thé chua 64 giéng nho
dugc nap moi truong nudi cdy va khang sinh
0 cac nong d6 khac nhau. Thé cling bao gém
mot giéng chi chira méi truong nudi cdy ma
khong c6 bat ky khang sinh nao, dugc sir dung
nhu giéng ddi chung dwong. Pay l1a mot hé
théng hoan toan tu dong dua trén nguyén tic
suy giam anh sang duoc do bang may quet
quang hoc dé phat hlen kha nang phat trién vi
khuan. Vi khudn méan cam nghia 1a bi khiang
sinh e ché thi mat do quang hoc cang nho.
Cac gia tri MIC duogc xac dinh dya trén quan
sat quang hoc vé sy phat trién cta vi khuan
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trong cac giéng riéng 1é. Két qua MIC véi cac
khang sinh khac nhau dugc hé théng tao ra va
b4o céo thanh két qua cudi cung nhay cam,

trung gian, dé khang. Hé thong Vitek® co thé
xtr 1y 120 thé v6i hé thong XL va 15/30/60 the
v6i hé thong Vitek® Compact.
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Hinh 4. Hé théng Vitek®2 compact (bioMérieux, 2020)

* BD Phoenix™

BD Phoenix™ 1a mgt hé thong phat trién
boi Becton, Dickinson Company (M),
duoc Cuc Quan ly thyc phém va duoc ph'flm
(FDA) phé duyét. Phuong phap nay su dung
chat chi thi oxy hoa khir dé phat hién su
phét trién cua cac sinh vét trong cac tim
vi giéng (Carroll, 2006). M&i giéng vi sinh
chtra mét khang sinh & mot n6ng do cu thé
duoc bu nude bang cach bd sung huyén dich
vi khuan. Céac tdm nay duoc U trong mot
khoang thoi gian va dugc quét xac dinh vi
khuin ting truong bang cach st dung chét

BD PHOENIX M100
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tao mau hodc chét tao fluor. Vi khuidn min
cam nghia 1a bi khang sinh wc ché thi chi thi
oxy hoa khir cang it. Mdi bang diéu khién
chira mot phan ID (dinh danh) va mét phan
AST (man cam khang sinh), m&i phan co
nhiéu vi giéng (hinh 5). Phan AST cua bang
bao gdém 84 giéng trong d6 c6 1 giéng d6i
chung duong. Hé théng BD Phoenix™ cé
kha nang doc 99 bang AST va c6 mot hé
théng phan mém chuyén dung dé bao cao
gia tri MIC. H¢ thong nay mat tir 4-16 gio
dé thu duoc gia tri MIC tuy thudc vao loai
vi sinh vat.

Hinh 5. Hé théng BD Phoenix™ va vét liéu kém theo (Becton Dickinson, 2020)
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* Sensititre™

Pay 1a hé théng dugc phét trién boi Thermo
Fisher Scientific (M§). Hé thong st dung cong
nghé huynh quang dé theo déi hoat dong cua cac
enzyme cu thé do sinh vt tao ra trong thoi gian .
Céc enzyme do vi khuén tao ra s& phan cat lién két
gitta fluorophore va chat nén, didu nay lam giai
phéng fluorophore dé phat huynh quang (Belak
2001). Luogng huynh quang lién quan tryc tiép dén
su phat trién cuia s1nh vat va la co so dé danh gia
MIC. Vi khuan min cam nghia 13 bi khang sinh trc
ché thi mirc d¢ phat trién cang it. Hé thong hoan
toan ty dong, c6 kha nang xir 1y nhiéu mau cling
lac va thoi gian thu két qua tir 18-24 gio (hinh 6).
Hé thong nay cho phép cac dia c6 thé tiy chinh vai
nhiéu khang sinh trén mot dinh dang duy nhét, do
d6 cho két qua nhanh chong.

Hinh 6. Hé théng Sensititre™ Aris 2X
(Thermo Fisher Scientific, 2020)

* Micro-Scan Walk Away®

Hé théng nay duoc phat trién boi Beckman-
Coulter (M¥). Hé théng c6 thé u va phan tich két
qua ttr 40 — 96 khay vi pha lodng. Phuong phap nay
cho phép doc so mau dya trén viéc phat hién do duc
dé danh gia sy phat trién cta vi khuén trong giéng.
Mbi giéng chira khang sinh kho cling véi méi
truong, duoc hoa tan bang cach dua huyén dich vi
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khuén va 0 dé xac dinh su phat trién ctia vi khuan
trong cac giéng riéng 1¢ (hinh 7). Nong do ngudng
phét hién vi khuan trong hé thong nay 1a 2 x 107
CFU/ml. Viéc xac dinh man cam khéang sinh cho
cac sinh vat phat trién nhanh c6 thé tir 4 - 7 gid va
khoang 18 gid d6i véi cac sinh vat phat trién cham.

Hinh 7. Hé théng Micro-Scan Walk Away®
(Beckman-Coulter, 2020)

4.2. Cic hé théng cong nghé vi sinh méi

Gan day, mot s6 hé théng tu dong cong nghé
vi sinh méi cho phép dinh danh va danh gia man
cam khang sinh cta vi khuén dwa trén kiéu hinh.
Cac hé théng nay cho phép xac dinh cac dic
diém kiéu hinh cta vi khuan, bao gom sy phat
trién, kha nang ton tai, hinh thai va su trao doi
chit tryc tiép tir cac mau bénh phim ma khong
can thyc hién bude phan 1ap vi khuén thuan. Dac
biét, viéc “nhét” vi khuan & thé tich nho, roi rac
& cap do don bao trong cac thiét bi vi 1ong c6 kha
nang dy nhanh cac phan tng sinh hoa va sy phat
trién ctia vi khuan, 1am cho nong do phat trién vi
khuan trong méi truong phéan 1ap dat dén mirc
¢6 thé phat hién nhanh hon so véi cac phuong
phap khéc. Do d6, cac hé théng nay dai dién cho
céc phuong phap thay thé hip din déi véi cac
xét nghiém kiéu hinh thong thuong do giam thoi
gian 14y mau, don gian, di dong va quan trong 1a
kha niang phan tich don bao. Dudi day 1a mot sd
cong ngh€ mai da dugce thuong mai hoa.
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* Phwong phap nudi cAdy vi pha loing
(microfluidic device-based culture methods)

Phuong phap nay phén tach cac vi khuan
riéng 1é bang cach sir dung mo hinh ngu nhién
giam giit vi khuan thanh cic giot nano, noi vi
khuan phat trién va xac dinh su phat trién cta vi
khuén bang cach do chi s6 resazurin. Resazurin
1a chat dugc khir thanh resorufin boi qué trinh
ho6 hap hiéu khi ctia cac hoat dong chuyén héa té
bao. Resazurin 14 chat chi thi vé kha ning song
ctia té bao (Anoopkumar va ctv, 2005).

* Cong nghé Smarticles™

Cong nghé Smarticles™ duya trén cac hat sinh
hoc (bioparticle) Smarticles, DNA thiét ké riéng
dugc dong goi thanh cac hat sinh hoc chira DNA
hodc plasmid ma céc hat nay c6 thé lién két voi cac
thu thé cu thé trén bé mit cta vi khuin muyc tiéu.
Nhiing hat nay chira gen ma hoda cho su tao thanh
enzyme luciferase va gen nay dugc kich hoat khi
tiép xtic v6i vi khuan khang thudc. Luciferase 1a
enzyme phat quang sinh hoc. Sy gia tang hoat
dong cua luciferase lién quan truc tiép dén su gia
tang s6 luong vi khuan trong mau. Uu diém chinh
cua phuong phap nay lacéd the str dung dé x4c dinh
man cam truc tiép tir cac miu méau duong tinh ma
khong can phai phan lap vi khuan. Phuong phap
Smarticles s& thu duoc két qua trong vong 4 gid,
do d6 cung cép liéu trinh khang sinh t6t nhat dé
diéu tri cho bénh nhan (Li va ctv, 2017).

* BacterioScan™ FLLS

Phuong phéap nay st dung cong nghé tan xa
anh sang laser (FLLS - forward laser light scatter
technology) dé do ndng do cua cac hat trong
mau chét 16ng (do mat d6 quang, OD) ciing nhur
cudng do phan tan theo hudng gan chum tia laser.
Do sur dung FLLS, co thé dugc do OD chinh x4c
gip 2 1an cac phuong phap truyén thong & nong
d6 khoang 10.000 CFU/ml so voi cac phuong
phap hién tai (Hayden va ctv, 2016). Hé thong
¢6 thé chay dong thoi 16 mau, véi cac phép do
duoc thyc hién ty dong 3 phit mot lan dé co cac
két qua do mat d6 quang chinh xac. K¥ thuét nay
ban dau dugc phat trién dé phan tich vi khuan tir
mau nudc tiéu va hién tai da dugc diéu chinh dé

sir dung cho thir nghiém xac dinh man cam khang
sinh (Model BACTERIOSCAN 216R).

* Accelerate Pheno™

Nguyén tac hoat dong cua hé théng bao gom
budc chuin bi mau tu dong, mau dugc dua qua
bo loc dién gel, bo loc nay tach cac té bao mau,
mdi trudng nudi cdy va cac manh vun khac trong
khi van giit lai cac t& bao vi khuan va ndm men
(Chantell va ctv, 2015). Cac té bao vi sinh vat da
tinh sach s& dugc tha vao méi trudng nudi cay,
duogc dua vao cac bang da kénh; & d6 ching dugc
¢ dinh. Mdi kénh chira cac khang sinh & cac
nong do khac nhau. Tai diém cb dinh, kinh hién
vi truong tdi duoc sir dung dé ghi lai hinh anh cac
té bao mdi 10 phut mot 1an dé ghi nhan su phat
trién ciia té bao. Nhitng hinh anh nay sau d6 duoc
phén tich bang phan mém va cho két qua ID/AST
trong vong khoang 7 gio (Marschal va ctv, 2017).

* LifeScale®

Hé thong LifeScale® dwoc phat trién boi
Affinity Biosensors (M¥) dua trén nguyen tac sur
dung cac bo chuyén dong vi sinh dé tao huyén
phu té bao khi vi sinh vat duoc truyén qua. Khi
cac té bao di qua bg cong hudng, tan s6 dao dong
clia cong xon thay doi, tin sb nay dugc cam bién
do va tuong quan véi sinh khdi cta vi khuén.
Bang cach do sinh khdi riéng 1¢ va noéng do vi
khuan trén mot thé tich mau, c6 thé xac dinh
chinh xéc dic diém nhay cam véi khang sinh ctia
nhitng vi khuén nay (Schneider va ctv, 2001).
Trong cac mau khong c6 khang sinh, tong sinh
khdi s& tang 1én theo thoi gian, trong khi & cac
mau c6 nong do khang sinh bang hodc cao hon
néng do td1 han, s€ co su mat vé téng sinh khéi
va khéi luong trung binh cta vi khun. Phuong
phap nay co thé duoc st dung aé lay két qua tryc
tiép tu’ miu mau va mau nude tiéu duong tinh
v6i nong do vi khuan >10* CFU/ml. Két qua thu
duoc phu thudc truc tiép vao thoi gian nhan [én
ctia vi khuan. Vi khuan phat trién nhanh thi thoi
gian nhan 1én khoang 20-30 phut va mat khoang
3-4 gior dé dat dugc két qua danh gid man cam
khéng sinh, trong khi nhom vi khuan phat trién
cham hon s& mat nhiéu thoi gian hon.
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5. Cac k¥ thuit tiém ning

Ngoai cac hé thong thuong mai hoa da trinh
bay & trén, mot s6 nghién ciru ciing cong bd cac
k¥ thuat mdi voi cac nguyén ly hoat dong phuc
tap, co thé ap dung dé thyuc hién dinh danh va
danh gid man cam khang sinh cta vi khuan. Tuy
nhién, cic k¥ thuat nay chua duoc phat trién
thanh cac hé thong thuong mai, do d6 day dugc
xem 1a cac k¥ thuat tiém nang.

5.1. Xét nghi¢m FASTest

FASTest dya trén nguyén tic bat cac té bao vi
khuan trong cac kénh nano 1ong riéng 1¢ va theo
doi phan ung cua chung véi cac loai khang sinh
khac nhau dya trén hinh anh truce tiép. Bang cach
liy trung binh téc do phat trién cta vi khuan,
phuong phép nay c6 thé xac dinh tinh nhay cam
ctia vi khuan véi khang sinh trong vong 30 phut
& mat do té bao thap (khoang 10* CFU/ml mau).
Thang do thoi gian va ndng do lam cho FASTest
hitu ich trong viéc huéng dan diéu tri khang sinh
chinh d6i voi mot s6 bénh nhiém trang. Phuong
phap nay da duoc sir dung dé xac dinh AST cia
E. coli lién quan dén 9 loai khang sinh khac nhau
cua Baltekin va ctv (2016).

5.2. Hé théng quang phé tré khdng dign vi
long (Multi-frequency microchannel electrical
impedance, m- EIS)

Phu(yng phap nay st dung phép do tro khang
trén dai tin s6 rong dé xac dinh sy thay d6i dién
dung cua huyén phu chira vi khuan va khang
sinh. Khi ¢6 dién truong dong dién xoay chiéu,
vi khuén hién dién trong cac kénh vi 1ong dugc
thiét ké dic biét c6 thé luu trir dién tich qua
mang cua chung va do do hoat dong nhu tu
dién. Khi s6 lwong vi khuén trong kénh ting 1én,
dién dung cua hon dich dugc cho 14 tang, trong
khi khi vi khuan chét (tinh trén gia tri MIC cia
khang sinh), chiing s& mat dién thé mang va két
qua 1a dién dung cta huyén phu chta vi khuén
va khang sinh s& giam. Pay c6 thé dugc coi 1a
su giam tin hi¢u dién cua ching. Do do, néng do
ctia khang sinh ma tai d6 tin hiéu khong thay doi
theo thoi gian hodc khi tin hi¢u gidm duogc coi la
MIC cua ching.

96

5.3. Kinh hién vi lwc nguyén tiv (AFM- Atomic
force microscopy cantilever)

Kinh hién vi Iyc nguyén tir (AFM) hodc kinh
hién vi Iyc quét (SFM) 1a mét loai kinh hién vi
dau do quét co do phan giai rat cao, v6i do phan
giai dugc tinh bang nanomet (nm). AFM cung
cép cau hinh 3D ciia bé mat bang kich thudc nm,
bang cach do luc giita ddu do nhon (<10 nm) va
bé mit & khoang cach rat ngan (tich mau dau do
0,2-10 nm). Pau do dugc hd trg trén mot cong
x6n (cantilever) linh hoat. Dau AFM cham vao bé
mat va ghi lai lyc gitra d4u do va bé mat. Phuong
phap nay do dao dong tan sb thap ctia cong xon.
Céc vi khuan dugc ¢ dinh trén bé mat cua cong
x6n va sy di chuyén cua ching giy ra sy gia ting
bién d9 dao dong cua cong xon ma budng cam
bién cam nhan dwoc. Khi vi khuan tiép xtc véi
khang sinh nhay cam, hoat lyc ctia ching giam,
dan dén sy giam dao dong cua cong x6n (Longo
va ctv, 2013). Diéu nay co thé duoc sir dung dé
xéc dinh ndng d6 khang sinh cy thé ma vi khuan
nhay cam. Céc vi khuan khang thudc cho thay sy
gia tang dao dong cua cong xon hoac giam hoat
dong ban dau do thay dbi qua trinh trao doi chat
ctia vi khun, sau do té bao trd lai hoat dong binh
thuong, trong khi cac ching nhay cam cho thay
giam hoat dong cua chung.

6. Két luan

Dén thoi diém hién tai, c6 nhiéu phuong phap
dinh danh, xac dinh muc do nhay cam khang
smh cta vi khuan. Mdi phuong phap cO nguyén
tac thuc hién, nhitng wu, nhuoc diém rleng da
duogc phan tich. Cac phuong phap truyén théng
nhu khuéch tan trén thach, MIC hay E-test, mét
nhiéu thoi gian, thyc hién tha cong dé co két
qua danh gia ID/AST nhung c6 thé nhin thiy sy
phat trién ctia vi khuan, dam bao sy dong nhat
ctia vi khuan va c6 thé luu giit goc vi khuan dé
thuc hién cac nghién ctru khac. Cac k¥ thuat nay
phii hop dé thuc hién & cac phong thi nghiém
nghién ctru. Trong khi do, cic hé théng danh
gia ID/AST tu dong co thé rit ngan cac budc
thuc hién, chi can buéc phan lap vi khuén thuan
cho Vitek® hay BD Phoenix™, tham chi danh
gid truc tiép ID/AST tir mau nhu Accelerate
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Pheno™, QuickMIC™, m-EIS... Cac phuong
phap hién dai cung cip nhanh chong két qua xét
nghiém, tiét kiém thoi gian thyc hién, tuy nhién
can nhiéu kinh phi dau tu trang thiét bi; do dé
phi hop trang bi cho cic phong xét nghiém diéu
tri hoac bénh vién.
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