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ABSTRACT

Objective: To develop a loop-mediated isothermal amplification (LAMP) method for
detecting Methicillin - resistant Staphylococcus aureus (MRSA) using the characteristic mecA
gene, aimed at rapid MRSA detection in nasal swab samples.

Methods: An experimental study was conducted on 60 nasal swab samples from healthy
individuals aged 18-25. Specific primers for the LAMP reaction were designed using primer
design software. The LAMP reaction conditions were optimized in the laboratory to determine
the temperature, specificity, and minimum DNA detection limit (LOD). The optimized LAMP
reaction was then tested on 60 DNA extraction samples from nasal swabs, including 30
MRSA-positive and 30 MRSA-negative samples.

Results: Specific primers for mecA gene were successfully designed, and the amplification
reaction was optimized at 65°C for 30 minutes. The LAMP method demonstrated high sensitiv-
ity and specificity, with the lowest detection limit (LOD) of 1 pg of DNA extracted from MRSA
per reaction, and no cross-reactivity with other species was observed. When applied to 60 DNA
samples extracted from nasal swabs (30 MRSA-positive and 30 MRSA-negative), the LAMP
reaction achieved 100% sensitivity, 100% specificity, and a Kappa coefficient of 1, indicating
a high degree of agreement compared to traditional microbiological culture and PCR methods.

Conclusions: The study successfully applied the LAMP method to detect the presence of MRSA
in clinical samples with high sensitivity and specificity using the mecA gene. Furthermore, the
study demonstrated a high level of agreement between the LAMP method, microbiological
culture, and PCR diagnostics. LAMP is a promising method for MRSA detection, serving as a
rapid diagnostic tool with high applicability to support effective treatment.
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TOM TAT
Muc tiéu: Phat trién phuong phap khuéch dai trung gian vong 13p (LAMP) trong phat hién vi

khuén Staphylococcus aureus khang Methicillin bang gene mecA dic trung (mg dung trong phat
hién nhanh MRSA trén mau phét mili.

Phlro’ng phap: Nghién ctru thyc nghiém duge tién hanh 60 mau phét mili & nhém ngudi khoe
manh c6 do tu01 tir 18-25. Thuc hién thiét ke b6 mdi dédc hi¢u cho phan tng LAMP trén phan
mem thiét k& mdi. Phan tng LAMP dugc t6i wu hoa diéu kién phan u ng trong phong thi nghlem
nham xac dinh nhi€t dg, do dac hiu va giéi han phat hién t6i thiéu cua DNA (LOD) Phan 1 ung
LAMP sau t6i wu duoc thir nghlem trén 60 mau ly trich DNA tir mau phét miii, trong d6 c¢6 30
mau duong tinh vdi MRSA va 30 mau 4m tinh véi MRSA.

Ket qua: Céc cip mdi ddc hiéu cho gene mecd da dugc thlet ké va phan tmg khuéch dai duoc
t6i wu hoa & 65°C trong 30 phut. Phuong phap LAMP cho két qua nhay, déc hi¢u cao voi g101
han phat hién thap nhat (LOD) 1a 1 pg DNA tach chiét tir MRSA c6 trong mdi phan ung va
khong Xay ra phan ung chéo loai. Khi tmg dung phuong phap LAMP trén 60 mau DNA tach
chlet tir mau phét mii, phan ung LAMP da cho d¢ nhay, d6 dac hi¢u dat 100% va h¢ 5O Kappa
bang 1 dat mirc twong dong cao khi so sanh voi phuong phap nudi cdy vi sinh va PCR truyén
thong.

Ketﬂluan: Nghién ctru da tng dung phuorng phap LAMP trong phat hién sy hién dién cua vi
khuan MRSA tir cac mau 1am sang, v6i d6 dic hiéu, d6 nhay cao bang gene mecA. Pong thoi,
nghién clru cung cho thay murc do twong dong cao gitta phuong phap LAMP va phuong phap
chan doan nudi cdy vi sinh va PCR. LAMP la mét phuong phap day tiém nang dé phat hién
MRSA, 1 cong cu chan doan nhanh c6 tinh tmg dung cao, hd trg diéu trj hiéu qua.

Tir khéa: LAMP, MRSA, mau phét miii, khuéch dai dang nhiét, gene mecA.

1. PAT VAN PE

Staphylococcus aureus, mot tac nhan gy nhiém tring
o ngu'm va ngdy cang trd thanh mdi lo ngai trong y hoc
cling nhu nganh chan nudi dong vat, dang tao ra moi de
doa trén toan thé giGi [1]. Trong y té, S. aureus c6 kha
nang lay lan trong bénh vién, lay nhiém chéo glua cac
bénh nhén giy kho khan trong quan ly dich t€ va didu
tri [2-3]. Vi nhu’ng mdi nguy ma S. aureus c6 thé gay ra
cho bénh nhan ma chung da dugc xem la muc tiéu xét
nghiém duogc phé chuan trong hau hét cac hé thong an
toan thuc pham va y té trén thé giéi [4-6].

Tiéu chuén vang trong phat hién S. aureus 1a nudi ciy

*Tac gia lién h¢
Email: vghieu@ntt.edu.vn  Dién thoai: (+84) 869974364

vi sinh, tlly vao miu bénh pham, ma qua trinh phan
1ap va thtr nghiém khang sinh thuong mat tr 4-7 ngay
[7]. Cac phuong phap mién dich hoc nhu két tia mién
dich, xét nghiém ELISA va phuong phap Western
blot ciing duoc sir dung dé nhan dién S. aureus thong
qua lién két ddc hiéu khang nguyén - khang thé [8].
Do S. aureus 14 vi khuan thuong tr, gdy bénh co hoi
trén nguorl va hiu qua gy bénh co thé rat nghiém
trong, vi Vay phat trién phuong phap phat hién nhanh
S. aureus v6i chi phi thap tré nén can thiét (1,9, 10],
trong d6 phan ung chudi polymerase (PCR) gan day da
tro nén phd bién trong viéc phat hién axit nucleic cua
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S. aureus [11-14]. Dé phat hién S. aureus bing PCR,
nhiéu gene muc ti€éu da duoc nghién clru, bao gom
nuc, spa, blaZ, va mecA. Trong so6 do, gene mecA, ma
hoéa protein penicillin binding 2A dot bién, c6 kha nang
ngdn chan sy bam cua khang sinh ho beta lactam trong
qué trinh tong hop thanh t€ bao vi khuan [15].

PCR yéu cau mét chu trinh nhiét chinh x4c va thoi gian
chay dai, tr 46 gi61 han viéc ap dung quy trinh ti€u
chuan cho PCR chan doan tai diém cham soc (point
of care POC), thuc dia. Do vay hién nay, cidc phuong
phap khuéch dai gene muc tiéu diang nhiét dugc tap
trung phat trién dé phat hi¢n mam bénh tai POC do
thuén loi 1a khong doi hoi sy dau tu nhiéu vé co s¢ vat
chat Nhitng phu:orng phap khuech dai gene muc tiéu
dang nhiét c6 thé k& dén bao gdm: khuech dal déing
nhiét qua vong lap (LAMP) [16], khuéch dai moi chéo
(CPA) [17], phan Umg xodn polymerase (PSR) [18], va
khuéch dai polymerase tai t6 hop (RPA) [19]. Tat ca cac
phuong phap nay da chirng minh do nhay va d6 dac hiéu
tot (LOD) ¢ gidi han phat hién t61 vu. Hon nira, so véi
PCR truyén thong, cac xét nghiém nay don gian hon,
nhanh hon va it ton kém hon. Vi du, LAMP duggc nghién
ctru phat trién va ing dung chan doan nhiéu mam b¢nh
khac nhau, bao gom chan doan sy hién dién cua virut
gay dich ta lgn chau Phi [20], phat hién Salmonella lypz
¢ trong thyc pham [21], chan doan vi khuan gay viém
phéi Haemophilus influenza [22], phat hién gene vanA
khang Vancomycin [23].

Do vay, trong nghién ctru ndy ching toi tap trung phat
trién kha nang tmg dung phuong phip LAMP trong
phét hién sy hién dién ctua vi khuan MRSA cé trong
cac mau phét 1am sang.

2. PHUONG PHAP NGHIEN CUU
2.1. Thiét ké moi

Doan gene mecA str dung trong thiét ké m01 LAMP
duoc ldy tir NCBI. Poan mdi lam dugc thiét ké theo
trang web https: //prlrnerexplorer jp/e/. Cac doan moi
sau thiét ké dugc kiém tra do dac ‘hiéu in s111<:0 trén
NCBI primer blast. Trinh tw doan mdi sau thiét ké duoc
liét ké theo bang 1.

Bang 1. Trinh tw moi trong
dugc thiét ké trong nghién ciru

Tén Trinh ty 5°-3° Gene | Vi khuin
o CATTGATCGCAAC-
GTTCAA
B3 | TTCTTTGGAACGATG-
CCT
TGCATTCCTGGAATA-
FIP ATGACGC-GTTA- S
AAGAAGATGGTATGT- . aureus
GGAAG mecA khqng _
CAGAACGTGGTA- Methicilin
BIP AAATTTTAGAC-
CG-ATCTCATATGCT-
GTTCCTGTA
LoopF | ATGATCCCAATCTAA
LoopR | AAACAATGTGGAATTG
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2.2. Cac dong vi khuén sir dung trong nghién ciru

S. aureus ATCC 233592, S. aureus ATCC 29213,
Pseudomonas aeruginosa, Listeria monocytogenes,
Bacillus cererus, Streptococcus pyogenes, Salmonella
enterica, Bacillus subtilis, Enterococcus faecalls
Escherichia coli. Cac vi khuan trén dugc nudi cdy
trong moi truong Tryptone Soya Broth (TSB) (HiMedia
Laboratories Pvt. Ltd, India) & 370C, téc do lic 100
vong/phut trong 16 gio.

2.3. T4ach chiét DNA

Viéc tach chiét DNA cua vi khuan dugc thuc hién theo
phuong phap CTAB, Phenol Chloroform, Isoamyl
alcohol (Sigma Aldrich). Cu thé, 1 mL té bao S. aureus
nudi cay qua dém duoc ly tim, sau d6 thu nhan phan cin
té bao. Tua té bao dugc hoa tan lai trong 800 puL dung
dich dém ly giai CTAB 2% (da lam nong trude ¢ 65°C)
vau ¢ 65°C trong 60 phut. Sau do, cac mau duoc ly tam
¢ 14.000 g tai 4°C trong 15 phat. Phan dich nodi duoc
chuyen sang cac ong moi va tron voi mot luong bang
nhau hon hgp Phenol: Isoarnyl alcohol:Chloroform (PCI
v/v 25:24:1). Hon hop nay sau do duoc ly tam ¢ 14.000
g trong 15 phut tai 4°C de tach pha Lop trén cung duoc
can than chuyen sang ong moi va tron véi 2,5 lan thé
tich con tuyet dbi. Cac 6ng sau d6 duogc U qua dém &
-20°C dé két tua DNA. Sau do, cac ong nay duoc ly tim
dé thu nhan phan can DNA. DNA duogc hoa tan lai trong
50 pL nude si€u sach (ddH,0). DY tinh khiét va ndng do
DNA duoc do bang phd UV -vis O budc song 260/280
nm bang thiét bi Genova Plus Spectrophotometer
(Jenway, Staffordshire, Lién hi¢p Anh). DNA da thu
dugc dugce luu trit ¢ -20°C cho dén khi str dung.

2.4. Phan img PCR khuéch dai gene muc tiéu

Phéan tmg PCR de kiém tra do dédc hiu cua mdi dugc
thyc hién voi thé tich 20 puL v6i nong d6 mdi LAMP F3,

B31a0,4 uM, va4 pL dung dich dém 5X Mytaq, 0,2 uLL
enzyme MyTaq DNA polymerase (Bioline, Luan Doén,

Lién hiép Anh) va 1 pL mau DNA. Chu trinh nhi¢t cua
phan tmg PCR bao gém nhiét do tién bién tinh 95°C
trong 2 phut, tiép theo 1a 35 chu ’ky nhiét v6i nhiét do
bién tinh 95°C trong 30 glay, bat mdi 55°C trong 30
g1ay, kéo dai 68°C cho 30 glay Phan tng kéo dai cudi
cung 68°C trong 10 phut, va trir ¢ nhi¢t 4o 4°C. San
pham duoc dién di trén gel agrarose 1,5%.

2.5. The standard LAMP reaction

Phan ung LAMP dugc thue hién theo hudng dan cta
nha san xudt (Cat. no. M0482L-NEB, Anh Quoc). Trong
phan tmg 15 uL s€ chtra 2 pM mdi F3, B3, 1,6 uM mbi
FIP, BIP, 0,4 uM moi LoopF, LoopR, 5 pL sample, 7,5
uL WarmStart® Colorimetric LAMP 2X Master Mix
(DNA & RNA), 1 uL rnau DNA va nudc khur ion. Sau
d6 phan g dugc tron déu va t trong 60 phit & 65°C.

2.6. Danh gia d¢ dac hiéu va giéi han phat hién cta
phan tng LAMP

DNA ctia cac vi khuén sau ly trich dugc st dung dé



V.Q. Hue et al. / Vietnam Journal of Community Medicine, Vol. 66, Special Issue 1, 142-149

kiém tra d6 dic hiéu bang cach kiém tra cac phan tng
chéo loai. Phan ung kiém tra chéo loai dugc thue hign
v6i nong d6 phan tng LAMP & trén v6i nong d6 DNA
cho phan tng la 1 ng/uL DNA/phan tng.

Gi61 han phat hién cua phan ung LAMP dugc xéc dinh
bang nong do thap nhat ma luong DNA ly trich cia vi
khuén MRSA ¢6 ¢ thé phat hién duong tinh. Nong do
DNA ciia mau dugc pha lodng & cac ndng do khac nhau
10-6-102 ng. bo nhay cua phan ung la d6 pha loang
DNA cudi ciing ma phan tmg phat hién MRSA 1a duong
tinh. Cac phan tng dugc thuc hién véi 3 1an lap lai.

2.7. Pao dirc nghién ciru

Y dirc ctia nghién ctru dugc duoc chuan y boi Hoi dong
Y dtc Truong Pai hoc Y Duogc thanh phd H6 Chi Minh
(Quyét dinh s6 30/HDD-DHYD) tir 1/2024 dén 9/2024.

2.8. Pdi twong nghién ciru

Mau phét miii ctia cac tinh nguyén vién c6 do tudi tir 18-
25. Céc tinh nguyén vién khi cho mau trong trang thai
sizc khoe tot, khong bénh, khong st ho, khong viém
mii, khong sir dung khang sinh trong it nhat 2 tuan dén
khi cho mau.

- Tiéu chi lwa chon mau: tinh nguyén vién tham gia cho
mau nghién ctru 1a ngudi khoe manh, khong cd cac trigu
ching bénh lam sang cling nhu khong su dung thudc
khang sinh trong 2 tuan truéc ngay cho mau.

Céch ldy mau: mau phét duoc 1ay cach dau mili khoéng
1,5-2 cm. Tam bong sau d6 dugc co sat vao thanh mii
va xoay 5 Vong Cung tdm bong, thuc hién viéc lay
mau phét véi canh mii con lai. Mau phét sau d6 dugc
trr trong 5 mL nude mubi sinh 1y. Sau do, 200 pLL mau
dugc lay dé thuc hién phén 1ap nudi cdy vi sinh. Phan
con lai dugc st dung dé ly trich DNA theo phuong phap
CTAB, Phenol Chloroform, Isoamyl alcohol (Sigma
Aldrich, Singapore) da néu ¢ trén.

- Tiéu chudn logi trir: mau phét mili tir cac tinh nguyén
vién ¢6 cdc tri¢u ching viém tai mii hong, da va dang
sir dung thudc khang sinh. Tinh nguyén vién doi v,
khong tham gia nghién ciru. Mau phét luu trix va phan
lap sai cach.

2.9. C& miu nghién ciru

Téng s6 mau phét duoc chon sau khi phan 1ap MRSA
va PCR 12 60 mau, trong d6 c¢6 30 mﬁn phat hién duong
tinh voi MRSA va mecA, con lai 30 mau am tinh véi két
qua MRSA va mecA.

2.10. Panh gia kha nang phat hién vi khuin MRSA
tir miu phet mii

Dé danh gia kha nang phat hién MRSA bang phu:ong
phap LAMP, 30 mau DNA c6 c6 két qua nudi cdy va
thir nghiém khang sinh do véi Cefoxitin theo tiéu chuan
CLSI la MRSA cling nhu ¢6 két qua khuéch dai gene
mecA bang PCR; va 30 mau DNA c6 ket qua nudi cay
khong khang voi Cefoxitin va két qua PCR gene mecA

14 4m tinh dugc chon dé thyc hién phan ung | LAMP. Khi
thue hién cac phan tmg LAMP, ky hi¢u mau duoc che
boi ky thuat vién khac, nham bdo dam tinh ngau nhién
trong danh gi4 kha nang khuéch dai doan gene mecA
cta phan ung.

2.11. Thong ké

Do nhay, d6 dic hiéu va hé ) Kappa ctia phan ung
LAMP dugc tinh toan theo mo ta cia bang duoi.

Nubi cy, phan lap
L MRSA va PCR
Plﬁ?h}lrgg . 0g’:ne mecA Téng
wong | 2. ..
tinh Am tinh
Duong
tinh a b are
Am tinh C d c+d
Téng atc b+d a+b+C+d(n)
a
Do nhay =
atc
d
Do déac hi¢u =
b+d
a+d
D9 chinh xac =
n

Méi quan hé gitra phan ung LAMP, phuong phap nuoi
cay, phan lap vi sinh va phuong phap PCR dugc danh
gia theo h¢ so Kappa:

PO - PE
Kappa =
1-Pe

trong do P _la ty 1€ gilta 2 thur nghlern cho két qua gidng
nhau, Pe ty 1& du doan 1a két qua cua Pe (+) va Pe (-).

= (atb)/nx(atc)n; P (-)=(c+d)nx(b+d)/n

a+b atc
P (+)= X
n n
c+d b+d
P.()= x
n n

H¢ s6 Kappa duoc dénh gia nhu sau: 0-0,2 1a twong
dong kém; 0,2-0,4 14 twong dong thap 0,4-0,6 la twong
dong trung binh; 0,6-0,8 1a trong dong kha; 0,8-1,0 1a
tuong dong cao.
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3.KET QUA
3.1. Két qua LAMP va kiém tra méi phat hién MRSA

Phan tng LAMP dugc phat trién dé phat hién sy hién
dién cia MRSA trong qua viéc phat hién gene mecA,

gene dai dién cho viéc khang lai khang sinh Methicillin.

Viée khuéch dai dac trung cua bo mdi thiét ké duoc
duogc danh gia bang phan tmg LAMP va PCR véi ching
MRSA ATCC33592, chung S. aureus nhay Methicillin
ATCC 29213. Két qua sau phan ung LAMP tai nhiét
dd 650C/50 phut cho thay, mau cua phan ung chi thay
d6i tir hong do sang vang trong ong co sy hién dién
cia MRSA ATCC33592, nguoc lai 6ng chira nu6e ddi
chu:ng am (NTC) va S. aureus ATCC 29213 lai gir
nguyen khong d6i mau. Dong thoi, khi kiém tra do dic
hi€u cua moi duge thiét ké bang phuong phap PCR
truyen thong, két qua dién di trén gel cho thiy bo mdi
thiét ké chi dac trung cho vi¢c kh}lec}} dai gene mecA
cua MRSA ATCC33592 dugc thiet ke (vi tri 200 bp),
nguoc lai khong thay sy khuéch dai DNA trén S. aureus

ATCC 29213.
S. aureus
(Non-
NTC MRSA) MRSA
e

200 bp

Hinh 1. Két qua thir nghi¢m kiém tra moi thlet ké
bang phan ing LAMP (trén) va dién di sdn pham
PCR (dudi) véi MRSA. NTC: negative control,
doi chirng Am (nwéc cit), S. aureus non MRSA,
ATCC29213 va MRSA ATCC33592

3.2. Nhiét d¢ va thoi gian phan ing

Nhi€t d6 phan ing t6i wu ctia bo moi thiét ké duge kiém
tra nham ti wu hoéa nhiét do phan tmg. Céac phan ung
LAMP trong thi nghiém dugc thyuc hién kiém tra trong
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day nhiét do dé xuat ciia nha san xuét tir 55°C dén 68°C.

Keét qua (hinh 2A) cho thay phan mg LAMP déu cho
két qua duong tinh ¢ cac didu kién nhi¢t do khac nhau,

tir 55°C dén 68°C, tuy nhién mau sac cua phan trng o cac
nhiét do nay lai khac nhau, chuyén tir d6 cam sang vang
sang Tai vi tri nhi€t d6 64°C, 65°C va 66°C thi nhiét do
cua phan g sang va rd rang nhat, khong c6 su khac
biét glua ching. Do vy, nhiét d§ 65°C dugc str dung
cho cac phan tmg LAMP tiép theo trong thi nghiém.

Thoi gian cua phan tng LAMP dugc xéac dinh 1a thoi
glan dudé phan ung xay ra hoan toan. Trong thi nghiém
nay, phan img LAMP v&i bo moi thiét ké duoc theo doi
tr 10-60 phut, voi khoang cach quan sat 1a 5 phut. Trong
két qua (hinh 2B) sau 10 phut phan u'ng da xay ra, co
su chuyén bién mau sdc pH cua phan 1 ung. Dén phat thir
30 thi phan ng gan nhu khong thay doi mau pH nira,
hodc chi thay d6i khong dang ké. Do do, co thé ding
phan tng ¢ phut tha 30.

Nhigtdo(’c) N 68 67 66 65 64 63 62 61 60 59 s8 57 s6 55
A PRy e > o e
AR G RN v s o e oY
B 1 g 3
> m eSS B85S B 88
(Lii?n NTC 60 55 S0 45 40 35 30 25 20 15 10 o
e — e —
== = = = = S ,_-:*a?
LERTRERIT R T

Hinh 2. A: Thir nghiém xéc dinh nhiét d t6i wu ciia
phéan u’ng LAMP, don vi °C; B: Thir nghlem xac dinh
thoi gian tdi wu dé thir phan ung, don vi phat. NTC
dbi chirng Am. Cac phan g dwoc Lip lai 3 1an.

Khi thtr nghiém phan tng LAMP véi DNA cua cac
vi khuan khac (hinh 3) trong thir nghiém do déac hiéu,
ngoai DNA vi khuan MRSA ATCC33592, thi phan (mg
LAMP 4m tinh déi voi cac loai vi khuan con lai. Do do,
c6 thé két luén duge b moi LAMP duoc thiét ké co
kha nang khuéch dai dac hiéu gene mecA cuia MRSA.

N
%Y' &
N &
S & & N
‘S N N ¥ & & N Qo S
& \N. & N - N S S &
§ & & £ §F & v & § ¥
> 8 & N N N & N L S N
& F § ¢ § § §F ¥ g ¢ 4§ 9
N ~ N ; h
£ 0§ o ¢ o & o & Y oo N
D e = AN, *1?3“4
e =%, T G =< - & =
-~ % = ~ b 3 . 5= .- .
L3 E R R IR EERLE
f k

Hinh 3. Phan u’ng LAMP chéo loai kiém tra d dic
hi¢u ciia by moi thiét ké. NTC dbi chirng 4m, cac
phan g dwoc Lip lai 3 1an

Gidi han phat hién (LOD) la mtc DNA thap nhat c6
trong mau ma phan tmg LAMP ¢6 thé khuech dai. Khi
thir nghi€ém phan ung LAMP véi cac néng d6 DNA
MRSA ATCC33592 ¢6 trong mau khac nhau tir 10-6
dén 102 ng. Két qua (hinh 4) cho thay tai ndng d6 DNA
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10-3 ng thi phan ung dwong tinh. Do do, c6 thé két luan
nong d6 DNA t6i thiéu dé phat hién MRSA 1a 10-3 ng

(hay 1 pg).
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Hinh 4. Giéi han phat hién cia phan g LAMP déi
voi vi khuin MRSA c6 trong miu ly trich DNA. NTC
dobi chirng Am, phan wng dwerc thuc hién 1ap lai 3 lin

3.3. Két qua LAMP thuec hién trén cac miu phét 1am
sang

Mau phet mili sau sang loc duoc lay v&, mot phan duoc
dem v€ nudi ciy phan lap S. aureus va thuc hién khang
sinh dd véi Cefoxitin theo phuong phap khuéch tan dia
thach tiéu chuan CLSI. Phan con lai duge tach chlet
DNA phuc vu cac phan g khuéch dai gene mecA bang
phuong phap PCR va LAMP. Khi thye hi¢n phan tng
LAMP trén 60 mau ly trich DNA, két qua (bang 2) cho
thay dd nhay va d¢ ddc hi¢u trong phan ung trén céac
méu phét 1am sang 12 100% khi so sanh véi két qua
PCR gene mecA va ket qua nudi cay, thir nghiém khang
sinh cua cac vi khuén tir mau phét v6i do nhay 100%,
do dac hi¢u 100% va hé s6 Kappa bang 1 dat muc do
turong ddng cao.

Bang 2. Moi t1r0’ng quan két qua gitra phan (ng
LAMP v nudi ciy vi sinh, PCR kiém tra MRSA

Phéan ting
Két qua nudi cdy vi LAMP .
sinh/ Cefoxitin/PCR Tong
gene mecA Dwong | Am
tinh tinh
Duong tinh 30 0 30
Am tinh 0 30 30
Tong 30 30 60
Do nhay: 100%
Do déc hi¢u: 100%
Chi so Kappa: 1

4. BAN LUAN

S. aureus 1a vi khuan phd bién gdy ra nhiém trung
hodc tham chi din dén tir vong, dic biét 1a vi khuan
S. aureus khang Methicilin (MRSA), khi ching c6
kha nang khang lai cac khang sinh ho beta lactam, gay
kho khan cho diéu tri nhiém khuan bang khang sinh

[24, 25]. D& nhanh chong ngan chan va phong ngu’a
cac hau qua nghiém trong cua vige nhiém MRSA, viéc
phat trién phuong phép chan doan sy hién hién dién
cua ching mot cach nhanh chéng va hi€u qua la rat
can thiét. Hién nay, LAMP la mot ky thuat khuéch dai
DNA muc tiéu ¢ diéu kién dang nhiét da va dang dugc
sir dung dé phat hién chinh xdc va nhanh chong nhiéu
vi sinh vat gdy bénh [26]. Nham ap dung phuong phap
LAMP viao chan doan sy hién dién ciia MRSA, do d6
nghién ctu tap trung vao Gng dung phuong phap nay
trong vi€c phat hién sy hién dién cia MRSA thong qua
viéc khuéch dai gene mecA, trén méu phét mili sau ly
trich DNA. Hiéu qua khuéch dai cua phan ung LAMP
phu thudc vao trinh ty muc ti€u, nhiét do, nong dd moi,
cling nhu chit luong va loai mau dugc phén tich. Qua
nghién ctru, chung t6i da xac dinh cac diéu kién tbi uu
dé khuéch dai gene mecA lién quan dén MRSA, c6 the
thyc hién trong bé 0 nhiét. Thir nghiém nay khuéch
dai hi€u qua trinh ty muc ti€u trong 30 phut ¢ nhiét
dd 65°C. Céc diéu kién nay phu hop v6i khoang diéu
kién theo hudng dan cua nha san xuat. Khi so sanh véi
cac nghlen ctru khac trén thé gidi, dicu kién phan ung
bd moi thiét ké cua ching t6i kha twong dong véi cac
nghién ctru trude do [27, 28].

Nhirng vu diém cua chan doan su dung LAMP cho viéc
phat hién MRSA bao gdm hiéu qua ve thoi gian va chi
phi, dac bi€t phu hgp trong céac diéu kién tai dia phuong
han ché vé co s vat chat. Trong nghlen ctru, phuong
phap LAMP da cho thiy d6 ddc hiéu va do nhay cao.
Khoéng c6 hién tuong phan ung chéo loai nao dugc phat
hién voi cac vi sinh vat da thu nghlem khi kiém bd mdi
bang ca hai phuo’ng phap LAMP va PCR. Hon nira,
phuong phap nay thé hién d6 nhay vuot troi, c6 kha
nang phat hién MRSA ¢ nong d6 toi thiéu, véi giéi han
phat hién (LOD) 1a 1 pg DNA trong thtr nghiém.

Khi thyc hién phan ung LAMP véi 60 rnau DNA tach
chiét tir mau phet mii, duoc sap xép ngau nhién. Cac
phan Ung cua chung t6i da xac dinh thanh cong su
hién dién cuia MRSA trong 30/60 téng sé mau phet mili,
duoc xac nhan boi nudi cay vi sinh S. aureus, va khang
sinh do voi Cefoxitin, va PCR gene mecA. Khi tinh
toan két qua vé do nhay, do dac hiéu trén cac mau lam
sang, thi d¢ nhay va d¢ chinh xéac dat 100%, va chi 5O
Kappa tong thé 1a 1. Két qua cua nghlen cuu la tuong
duong véi bao cdo cia Emara va cong su (2023) [28]
va cao hon so v6i nghién ciru ciia Abusheraida va cong
su 2024 [27] trong thuc hién phan ung LAMP phat hién
gene mecA khang khang sinh. Mac du két qua LAMP
cua chung t6i trén mau phét miii chi dugc thuc hién c&
mau nho (60 mau), tuy nhién két qua thr nghiém ban
dau cho thay LAMP c6 kha ning tmg dung trong phat
hi¢én MRSA, phu hgp cho muc tiéu, chan doan nhanh vi
khuan. Trong tuorng lai, chiing t6i can md rong s6 luong
thir nghiém trén cac mau phét miii dé danh gia do nhay
va do dac hi¢u. Ngoa1 ra, thuc hi¢gn LAMP trén céc
nguon khac nhu mau phét tir bé mgt thiét bi y té, mau
mau va b apxe s& duoc thyuc hién dé xac nhan t1nh kha
thi cia phuong phap nay trong phat hién MRSA.
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5. KET LUAN

Qua nghién ctru, ching t6i da img dung thanh cong viée
su dung phu(yng phéap LAMP trong phat hién su hién
dién cua vi khuan MRSA tir cdc mau lam sang véi do
dédc hiu, d6 nhay cao. Quan trong hon, nghién ctru cling
cho thay mirc do tuong dong cao glua phuong phap
LAMP va phuong phap chan doan vi sinh truyén thong
va PCR.
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