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Tom tit:

Dit vin dé: Clonorchis sinensis 13 mot trong ba loai san 14 gan nhé giy bénh trén ngudi, lvu hanh chii yéu & chau A
va mién Bic Vlet Nam. LAMP (Loop-mediated isothermal amplification) co do nhay, dic hiéu twong dwong véi PCR
nhung yeu ciu vé trang thiét bi xét nghiém don gidn hon so véi PCR. Phwong phap nghién ctru: Nghién ciru thuc
nghlem ché tao kit LAMP chin doan C. sinensis, danh gia kit LAMP tai phong thi nghlem va thye dia hep vai 150
mau phan thu thap tir ngwoi dan song trong vung dich te san 14 gan nhé. Két qua: Thiét ké, Iwa chon by moi LAMP,
t0i wu diéu kién va thanh phin ciia phan ing LAMP chin doan C. sinensis. Két qua danh gia kit LAMP tai phong
thi nghiém cho do nhay 1a 98,63% (95% CI: 91,92-99,99%), d¢ dac hiéu 100% (95% CI: 85,25- 100%), ngudng gioi
han phat hién tdi thiéu 26 ban sao gen/pl, d9 6n dinh 1a 12 _thang (bao quan -20+5°C) va 6 thang ké tir ngay mé nap.
Danh gia kit LAMP tai tinh Ninh Binh phat hién ty 1& nhiém C. sinensis 13 6,66%, twong dong v6i xét nghiém bang
real-time PCR. Két ludn: Ché tao dugce kit LAMP chén doan C. sinensis c6 do nhay, do dac hiéu cao >95%, do on
dinh cia kit 1a 12 thang trong diéu kién bio quén -20+5°C va 6 thang ké tir ngay mé nap san pham.

Tir khéa: kit LAMP, real-time PCR, sdn 14 gan nhé.
Chi 56 phan loai: 3.3

& 65°C. Phuong phap ndy c6 hiéu qua khuéch dai cao khoang 10°-
10" ban sao trong 15-60 phit. Uu diém vuot troi cta ki thuat nay
la c6 do nhay, do déc hi¢u cao twong duong vdi cac phuong phap
PCR, DNA lam khuéon khuéch dai khong doi hoi d9 tinh sach cao.
Két qua ciia phan tmg LAMP c6 thé dugc quan sét truc tiép bang
mit thuong. Thoi gian xét nghiém nhanh khoang 60 phut. Trong
nghién ctru ndy, chung t0i lya chon ky thuit LAMP aé nghién cru,
phét trién va img dung trong xét nghiém chan doan nhiém san 1a
gan nho C. sinensis trén nguoi, hién chua co san pham kit LAMP
chén doan san 14 gan nho dugc thuong mai trén thé gidi va Viet
Nam.

1. Dat van dé

C. sinensis la mot trong ba loai san la gan nho gay bénh ¢ nguoi.
Trén thé gidi, udc tinh co khoang 35 triéu nguoi nhiém san 1a gan
nho C. sinensis, luu hanh cha yéu 6 mot s qudc gia chau A bao
gf“)m Han Quéc, Triéu Tién, Nhét Ban, Trung Quéc va cac tinh mién
Bic Viét Nam [1]. Tai Viét Nam, san 14 gan nho C. sinensis luu
hanh & it nhat 22 tinh/thanh phd phia Béc, ty 1¢ nhiém san 14 gan
nho ¢6 khéc nhau & céc diém nghién cliru, mot $0 vung dich té co
ty 1¢ nhiém cao nhu & Nam Dinh 1én téi 37% va Ninh Binh khoang
20-30% [2].

Dén nay, xét nghiém phat hién nhiém san 14 gan nho trén nguoi
chu yéu duoc thuc hién bang ki thuat Kato-Katz dé tim trimg san
trong phan. Tuy vay, k¥ thudt nay c6 d¢ nhay thap, khong phén biét
duoc trimg giira cac loai san la gan nho, ¢ thé nham 1in Vi tring
cac loai san 14 rudt khac [3]. Cac ky thuat xét nghiém mién dich
nhu ELISA it duoc sir dung do ¢6 do phuc tap hon va nhiéu bang
chimg cho thy c6 ty 16 dwong tinh gia nhét dinh.

2. Doi wiong va phuong phap nghién ciiu
2.1. Poi tirong
- Pdi tugng nghién ciru:
+ Séan 14 gan nho C. sinensis.

+ Con truong thanh hodc au tring cua mot so loai san, giun

Chan doan bang sinh hoc phan tir thudng st dung cac gen dich
ITS1, ITS2 va DNA ty thé voi céc ky thudt PCR, real-time PCR
dé chéan doan san 14 gan nho cho d§ nhay va d¢ dac hiéu cao. Tuy
vay, chua dugc ap dung rong rai do gia thanh cao va khau k¥ thuat
phte tap, khong trién khai duoc tai thuc dia [4].

LAMP la k§ thuat sinh hoc phan tir méi duoc nghién cru va
phat trién nam 1998. Thanh phan phan tng gém c6 DNA khutn,
moi, enzyme Bst DNA polymerase, hon hgp phan ung va dugc u

“Tac gia lién h¢: Email: hatrangpham89@gmail.com
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khac thu thap tir ngudi hodc dong vat gom: Haplorchis taichui,
H. pumilo, Fasciola gigantica, Paragonimus heterotremus,
Taenia solium, Ancylostoma duodenale, Ascaris lumbricoides,
Opisthorchis viverrini.

+Ngudi dan song trong viing dich t& san 14 gan nho C. sinensis.
- Thoi gian: Nghién ctru dugc tién hanh tir ndm 2018-2020.
- Pia diém: Phong Thi nghiém sinh hoc phan tir, Vién S6t rét -
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Abstract:

Background: Clonorchis sinensisis one of the three species
of small liver flukes that cause infections in humans. C.
sinensis is found mainly in several Asian countries and
Northern, Vietnam. The Loop-mediated isothermal
amplification (LAMP) with a sensitivity and specificity
comparable to that of the PCR method, which requires
less complex equipment and facilities for performance.
Methods: The research design describes the laboratory
experiment and evaluates a LAMP kit for the diagnosis
of C. sinensis in the laboratory and the small-scale
field assessment, using 150 human stool samples from
fascioliasis endemic areas. Results: The LAMP primer
sets have been designed and selected; the conditions
and components of the LAMP reaction for C. sinensis
diagnosis have been optimised. Evaluation results of the
LAMP kit in the laboratory showed a sensitivity of the
test was 98.63% (95% CI: 91.92-99.99%); a specificity
was 100% (95% CI: 85.25-100%); the limit of detection
was 26 gene copies/ul. The LAMP test kit was found to be
stable within 12 months at -20+£5°C, and 6 months after
opening the tubes. The field assessment of the LAMP
kit in Ninh Binh province showed a C. sinensis rate of
6.66%, which was similar to the rate obtained from the
studies using the real-time PCR method. Conclusions:
The research has successfully produced a LAMP kit for
the diagnosis of C. sinensis that is sensitive >95% and
highly specific >95%. The LAMP kit is stable within 12
months at -20+£5°C and for 6 months after opening the
tubes.

Keywords: Clonorchis sinensis, LAMP kit, real-time PCR.
Classification number: 3.3

%H%—IE 66(5) 5.2024

Khoa hoc Y - Dugc | Y hoc du phong wes

Ky sinh trung - Con tring Trung wong va xa Yén Loc, huyén Kim
Son, tinh Ninh Binh.

2.2. Phwong phdp nghién ciru
2.2.1. Thiét ké nghién ciru

Nghién ctru mé ta thyc nghiém phong thi nghi¢m va danh gia
kit LAMP tai thyc dia hep tinh Ninh Binh.

2.2.2. C& mau nghién ciru

- Panh gia d6 nhay, 6 dic hiéu tai phong thi nghiém: 100 mau
phan ¢6 két qua xét nghiém bing real-time PCR, trong d6 c6 73
mau duong tinh va 27 mau am tinh v6i san 14 gan nho C. sinensis.
Céc mau phan duoc thu tir ngudi dan song tai Ninh Binh.

- Péanh gia bo kit tai thuc dia hep tai Ninh Binh: 150 mau.
2.2.3. Noi dung nghién cieu

- Thiét ké bd moi LAMP: Moi LAMP dugc thiét ké trén ving gen ty
the nad1 bang phan mém Primer Explorer v.5 (https:/primerexplorer.
jp/e/). Panh gid tinh ddc hiéu cua moi bang Blast Primer trén Ngén
hang gen NCBI va thyc nghiém bang ky thuat PCR str dung cép moi
ngoai F3/B3 trén cac mau san 1a gan nho truong thanh, mau phan va
mat so loai san, giun khac.

- Khio sat tdi uu héa cac thong s6 cua phan img LAMP: Nhiét do
hoat dong cua bd moi (59-68°C); nong do Mg2+ (2,4,6 Vég 8 mM); thoi
gian cuia phan (g, dye mau phat hién san pham LAMP bang hydroxyl
napthol blue (HNB) thém vao hon hop dung dich trude phan tmg. Cac
nong do HNB dugc khao sat 1a 80, 100, 120 va 140 uM.

- Ngutng phat hién cua kit LAMP duoc xdc dinh bang cich thir
nghiém phan tmg LAMP trén ddy nong dg pha loéng bac 10 lién tiép
v6i mau DNA plasmid tai t6 hop mang doan gen nadl dac trung cia
san 14 gan nhé da biét nong do.

- Danh gia d§ nhay, do déc hi¢u, d¢ 6n dinh cta bo kit tai
phong thi nghi¢m.

- Panh gia bg kit LAMP tai thyc dia tinh Ninh Binh.

2.2.4. Hoa chat, vat liéu tiéu hao

- Hoa chit: Kit tach chiét DNA tir mau md, mau phan ciia Hing
Qiagen, Puc. Enzyme Bst DNA polymerase large fragment cua Hang
New England Biolabs, My; dNTPs mix ctia Hang Qiagen va Thermo
Fisher Scientific. Cc trinh ty moi thiét ké duoc dit tong hop boi Hang
IDT, M§...

- Vit liéu tiéu hao: dng nhwa 2 ml, 6ng PCR 0,2 ml, dau tip phin
loc 1 ml, 200 pl, 100 pl, 20 pl va 10 pl.

2.2.5. Cac ky thuqt su dung trong nghién cvu

- Thiét ké mdi sir dung céc phan mém tin sinh chuyén dung nhu
Bioedit V.7.2.6.1, Primer Explorer v.5, Primer Blast...

- K¥ thuat real-time PCR xac dinh san 14 gan nho theo X.Q.
Cai va cs (2012) [5].

- K¥ thuat phan ung PCR, LAMP.
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- Xir Iy thng ké bang phan mém MedCalc 19.4.1.
2.2.6. Dao ditc trong nghién cieu

Ho so nghién ctru duge Hoi ddng dao dirc trong nghién ctru y
sinh cia Vién Sot rét - Ky sinh trung - Con trung Trung wvong thong
qua tai Quyét dinh so 87/QD-VSR ngay 9/1/2017.

3. Kétqua
3.1. Thiét ké, danh gid lya chon cic by moi LAMP

Bo mdi dugc thiét ké dua trén gen ty thé nadl ma sb
MF287784.1 ciia ching C. sinensis cong bd trén Ngan hang gen
NCBI v6i céc ching lru hanh ¢ Viét Nam, Trung Qubc va Han
Qudc. Mdi duoc lya chon dap ng cac yéu cau k¥ thuat nhu vé do
dai doan khuéch dai 1a 188 bp, tinh bén ving & dAu cac moi nhu
dau 3 ciia cac mdi F3/B3, F2/B2 va dau 5° cia Fle/Blc véi ning
luong tw do AG<-4 kcal/mol, thanh phan GC trong mdi chiém 40-
65%... BO moi thiét ké c6 trinh tw dugc trinh bay & bang 1.

Bang 1. Trinh tw mdi LAMP thiét ké dé chan doan san la gan nhé C.
sinensis.

Thirty  Tén mbi Trinh ty mdi Chibu dai mbi (bp)

1 HCS-nad1-F3 GTTCAGTGACGCTTTTGTG 19

2 HCS-nad1-B3 GTAATCACCACACACCAAAG 2
TATACGACCCCCAACCAACC-

: HCSnadLFIP (FICHFD) o orrrmaaTiacTacoTIGac.

! HCS 1ad1-BIP (Blc+BD) AAGTTTGCTCTTATAAGITGIGTGC-

AATGCACATAAAACAGGCC

Khi Blast trinh ty primer trén Ngan hang gen NCBI chi bét cap
dac hi¢u voi céc trinh tu gen dich nadl cta C. sinensis, khong lai
chéo voi cac loai khac.

Két qua khao sat do dic hiéu thuc nghiém bang phan tmg PCR
str dung cap moi F3/B3 ciia bo mdi LAMP v6i nén mau DNA tach
chiét tir mAu phan nhiém trimg sén 14 gan nho va 8 miu DNA tach
tir céc loai san, giun khac chi cho san pham PCR véi kich thudc
band dié¢n di thu dugc 1a 188 bp vai san 14 gan nho C. sinensis dung
voi kich thude thiét ké, khong lai chéo véi céc loai san, giun thir
nghi¢m khac.

Hinh 1. Anh dién di san pham PCR st dung cép méi F3/B3 clia C. sinensis.
Giéng 1 va 10: ladder 100 bp; giéng 2: O. viverrini; giéng 3: C. sinensis; giéng 4:
H. pumilio; giéng 5: H. taichui; giéng 6: E. japonicas; giéng 7: F. gigantica; giéng
8: A. lumbricoide; giéng 9: chirng am.
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3.2. Két qua khio sdt va toi wu héa phén ting LAMP

Nhi‘ét d@ bt cap mdi LAMP: Két qua k7hé0 sat Iva chon nhiét
d9 0 moi tién hanh cho phan tng LAMP chan doan san 14 gan nho
C. sinensis 12 63°C (hinh 2).

L 1 2 3 4 5 & 7 8§ 39

111 12

Hinh 2. Anh dién di san pham LAMP khao sat nhiét do G mdi & dai nhiét
d6 59-68°C. L: thang do 100 bp; giéng 1: ching am; giéng 2-12: khao sat nhiét
d6 0 mdi & 59-68°C; giéng 6: nhiét dd G mdi 63°C.

Néng do MgSO, 8 mM cho sin phém LAMP ti wu véi hiéu
suat tong hgp cao hon dugc lya chon sit dung cho phan tng LAMP
(hinh 3).

L 2mM 4mM 6mM 8 mM

Hinh 3. Anh dién di san phdm LAMP khao sat véi cac néng dé MgSo,.
L: thang do 100 bp; (-): ching am; (+): DNA khudn néng do 102 ng/ul.

Thoi gian thuc hién phan img LAMP cho san pham tong hop
v6i hiéu suat tong hop cao, on dinh 1a 60 hodc 75 phit (hinh 4).
Trong nghién ctru nay, chung t6i lya chon thoi gian t0i wu cho phan
tmg LAMP 1a 60 phut.

Hinh 4. Anh dién di san phdm LAMP khao sat thoi gian thwe hién phan
tpng. L: thang do 100 bp; (-): chirng am 1a nwéc khi ion; (+): DNA khuén néng
d6 10 ng/pl.
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Khao st chat chi thi mau sir dung dé phat hién san pham
LAMP bing mat thuong: Két qua thuc nghiém cho thiy, ca
4 nong do chét chi thi mau HNB déu c6 thé phét hién, phan
biét rd rang gitta mau 4m tinh va duong tinh bang mét thudng.
Néng do 100 uM dugc chon la n6ng d6 t6i wu duoc thém vao
phan ung LAMP (hinh 5).

80 uM 100 M 120 M 140 M
- + - 2 = g +

- - —-— — =

wwwvygve-

Hinh 5. Anh san pham LAMP dwoc phat hién bang chét chi thi mau HNB
v&i cac nong dé. "-": am tinh; "+": duong tinh.
3.3. Két qua xdc dinh nguwéng phdt hi¢n ciia bg kit LAMP
Ngudng phét hién so cép cia bd kit LAMP chin doén C.
sinensis 1a 107 ng/ul. Pay la ngudng thap nhat ca 3 lan thu
nghiém déu cho két qua duong tinh (hinh 6).

= e e B ik
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Hinh 6. Két qua khao sat ngwong phat hién cta kj thuat LAMP dwa trén
day ndng dé pha loang cta chirng dwong chuén la plasmid tai td hop. L:
thang do 100 bp; giéng 1: chirng am; giéng 2: ndng do DNA 10 ng/ul; giéng 3:
ndng do DNA 10*ng/ul; giéng 4: ndng d6 DNA 10 ng/ul; giéng 5: ndng do DNA
10 ng/ul; giéng 6: ndng d6 DNA 107 ng/ul; giéng 7: ndng dd DNA 5x10¢ng/ul;
giéng 8: ndng do DNA 2,5x10®ng/ul; giéng 9: ndng d DNA 10 ng/ul; giéng 10:
ndng d6 DNA 10 ng/ul; giéng 11: ndng @6 DNA 10-°ng/yl.

Két qua str dung phin mém MedCalc 19.4.1 dé phan tich xéc
dinh nguong phat hién cua kit LAMP duoc thé hién ¢ hinh 7.

%HI\?GCHE 66(5) 5.2024

Khoa hoc Y - Dugc | Y hoc du phong wes

Biéu dd Phan (rng - Lidu lwong

Xac xuét

1 ! ! 1 1 ! 1

50 100 150 200 250 300 350
Nbng d6 (ban sao gen/pl)

Hinh 7. Biéu d xac dinh ngwéng phat hién ctia kit LAMP chan doan san
la gan nhé C. sinensis.

Két qua phan tich xéc dinh ngudng phat hién LOD 95% ciia
kit LAMP chan do4n san 14 gan nho C. sinensis 12 2,66x10' ban
sao gen/ul (95% CI: 2,05x10" dén 4,15x10" ban sao gen/pl).

3.4. Két qua danh gid b kit LAMP tai phong thi nghi¢m
va thuc dia

Két qua bang 2 cho thiy, d6 nhay cua kit LAMP chan doén
C. sinensis tai phong thi nghiém la 98,63% (95% CI: 91,92-
99.,99), do dac hicu la 100% (95% CI: 85,25-100%).

Bang 2. D6 nhay, dé dac hiéu cla kit LAMP chan doan san 1a gan nhé
C. sinensis.

K§ thuit real-time PCR

Kit LAMP =
Duwong tinh Am tinh

Duong tinh 72 0

Am tinh 1 27

Téng 73 27

Do nhay la 98,63%
(95% CI: 91,92-99,99%)

Do dac higu la 100%
(95% CI: 85,25-100%)

Téng s6 150 mau DNA tach tir miu phan béng bd QIAamp
DNA Stool mini Kit dwoc xét nghiém bang ky thuat LAMP
tai thuc dia tinh Ninh Binh va real-time PCR tai phong thi
nghiém két qua xac dinh c6 10/150 (6,66%) mau duong tinh va
140/150 (93,34%) méau 4m tinh véi san 14 gan nho C. sinensis,
ty 16 twong dong két qua 1a 100% (bang 3).

Bang 3. Két qua xét nghiém phat hién san Ia gan nhé C. sinensis bang bé

kit LAMP tai thwc dia tinh Ninh Binh va so sanh véi xét nghiém real-time
PCR.

K¥ thuit real-time PCR

Kit LAMP = =
Duong tinh Am tinh Tong
Duong tinh 10 0 10
Am tinh 0 140 140
Téng 10 140 150
Kapa: 1,0
2
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4. Ban luan
4.1. Thiét ké lwa chon moi LAMP

BO mdi LAMP duoc thiét ké dya trén co s dir liéu bo gen
cua san 14 gan nho C. sinensis trén Ngan hang gen NCBI, st dung
phin mém nhu Bioedit V.7.2.6.1, & tim ving bao ton trén ving
gen muc tiéu. Co 24 trinh ty gen nad1 cua cac ching C. sinensis
cd ngudn gdc tir Viét Nam, Trung Qudc va Han Qudc duoc lya
chon dé thiét ké moi, két qua phan tich da lya chon dugc ving
béo thii ¢ chiéu dai 309 bp. Sir dung phan mém tryc tuyén Primer
Explorer v.5 dé thiét ké moi, lua chon mdi dua trén céc tiéu chi k¥
thuat ciia yéu cau thiét ké moi vé mat Iy thuyét theo hudng din
[1]. B6 mdi HCS-nad] duoc lya chon do dap tmg céc yéu cau ky
thuat vé mat kich thudc chiéu dai moi F3/B3 1a 188 bp, vé ty 16
phan trim GC nam trong khoang 45-65% va mirc nang lugng tu
do & céc ddu 3’ ciia cde moi thiét ké co AG tir -4,01 dén -6,73<-4
keal/mol. Hon nira, khi Blast c4c trinh ty mdi trén Ngan hang gen
NCBI dé kiém tra d9 dic hiéu 1y thuyét cho thay, moi thiét ké bat
cdp dac hi€u voi céc trinh ty gen nadl cua cac chung C. sinensis
duoc cong b trén Ngan hang gen NCBI véi ty 1¢ 100%, khong lai
chéo véi céc loai san 14 gan nho khac va cling khong c6 sy lai chéo
voi cac trinh tr DNA cac loai giun khac. Két qua kiém tra d dac
hiéu bing thuc nghiém cho thy, cip mdi F3/B3 ctia bd mdi LAMP
thiét ké chi cho san phém PCR dic hiéu v6i mau DNA ctia san la
gan nho C. sinensis, kich thuée san pham PCR thu dugc ding v6i
kich thudc thiét ké 12 188 bp, khong ¢ lai chéo véi céc loai giun,
san khac (hinh 1).

4.2. Téi wu thanh phan va diéu kién ciia phan iing LAMP,
xdc dinh ngwong phat hién ciia kit LAMP

Mot trong nhing dic trung cia LAMP la khuéch dai DNA &
diéu kién dang nhiét c6 thé dao dong 50-68°C. Nhiét do t moi theo
Iy thuyét 1a nhiét do tham khao, trong khi nhiét do bét cap thuc té
¢ thé cao hon 3-12°C [1]. Trén co s& ndy, ching toi da khao sat
nhiét do a modi trong khoang 59-68°C. Két qua khao sat bd moi
HCS-nad1 cho théy, 0 nhiét do 63°C cho san phém khuéch dai dat
hiéu suit cao nhat (hinh 2). Diém nhiét do nay cao hon nhiét do
néng chay (Tm) ciia bd moi thiét ké & 5-7°C phu hop v6i nhiét do
lai theo Iy thuyét, ddy ciing 1 nhiét do phu hop cho hoat tinh xiic
tic cua enzyme Bst DNA Polymerase theo khuyén céo ciia nha
san Xuét,

Thoi gian i ctia phan tmg LAMP dugc khao sat v6i cac mdc
thoi gian 1a 30, 45, 60 va 75 phat. Két qua cho thiy, phan tmg
LAMP cho san phim nhan ban DNA & mdc thoi gian 1a 45, 60 va
75 phut (hinh 4). Trong d6, & mbc thoi gian 45 phat do chua di
thoi gian cho phan tmg tong hop nén lugng san pham thu dugce con
it, & mdc 60 va 75 phut lvong san phim tong hop dugc cao hon,
cac band di¢n di thu dugc rd rang. Véi myc tiéu giam thoi gian xét
nghiém nén chung t6i lya chon thoi gian 0 60 phut dé phat trién
cac bo kit LAMP. Két qua nay tuong ddong v6i nghién ctru cua
S.M.M. Rahman va cs (2017) [6] khi lua chon thiét ké bo mdi dua
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trén gen dich Cox1 ciia bo gen ty thé phét hién C. sinensis v6i thoi
gian phan tmg 1a 60 phut; mot sb tac gia khac lwa chon thoi gian
1au hon nhu T.H. Le va cs (2012) [7] 1a 75 phut hodc it hon nhu Y.
Arimatsu va cs (2015) [8] phat trién k¥ thuat LAMP xéc dinh san
14 gan 16n Fasciola véi thoi gian 4 phan ang la 45 pht.

Nong do MgSO, 14 yéu t6 anh huéng dén higu qua va tinh
dac hiéu cta phan ing LAMP. Trong dung dich dém quan trong
nhat 1a ion Mg* lam tdng nhiét d§ nong chay ciia DNA mach doi,
tao ra phirc chit tan v6i dNTPs dé hinh thanh co chit ma enzym
polymerase ¢6 thé nhan ra, diéu nay rat can thiét cho qué trinh
lién két cua cac ANTPs. Nong do MgSO , trong phan (g thip lam
giam hiéu qua nhan ban tham chi khong thé nhan ban duge. O
nong do cao, MgSO, tre ché phan tmg LAMP hogc giam tinh dac
hiéu ciia moi do n6 on dinh cau tric bat cdp khong dac hiéu va
tao ra san pham ky sinh. Trong phan tmg LAMP, nong d6 MgSO A
thich hop thuong nim trong khoang 4 dén 10 mM. Sau khao sét,
chl:lng toi phan thdy rang, MgSO , O ndng do 4 mM khﬁpg o san
pham khuéch dai’; MgSO, ¢ nong d6 6 mM cho san pham khong
on 7dinh, hi¢u suat khong cao; MgSO , 0 nong d6 8 mM cho san
pham LAMP véi hiéu suat khuéch dai cao va on dinh. Do vay,
ndng do MgSO , 8 mM duoc lya chon la nong do toi uu cho phan
ung LAMP chan dodn san 1a gan nho C. sinensis. Két qua nay
ciing twong ddng voi nghién ciru ciia TH. Le va cs (2012) [7],
S.M.M. Rahman va cs (2017) [6] va ciing ndm trong khoang nong
do MgSO, t6i wu theo khuyén cdo cta nha san xudt enzyme Bst
DNA polymerase.

Dé phét hién san pham cta phan (mg LAMP bang mat thuong
c6 nhidu phuong phap nhu phat hién san phim khuéch dai truc
quan bang céch quan sat d duc ciia dung dich, bang thude nhudém
huynh quang hodc thudc nhudm chi thi pH, mdi cach thic lai co
nhitng wu va nhugc diém riéng. Gan ddy, mot s6 chat chi thi mau
dugce str dung thém vao phan ing LAMP la céc chi thi nhay voi pH
nhur 1a HNB [9]. HNB hiéu qua khi cac chét chi thi nay dugc bd
sung vao dém LAMP trude khi tién hanh phan Gng va khong anh
huong dén hoat dong ciia enzyme Bst DNA polymerase, dong thoi
loai bo nguy co tap nhiém giita cic mau. Trong qua trinh phan tmg
LAMP xdy ra, ban dau ndng d6 Mg® cao va ¢6 1,4 mM dNTPs
thi HNB cho mau tim than. Sau d6 lugng Mg?** giam dan do tham
gia phan tmg két tia v6i mot san phdm phu cia phan tng LAMP
(pyrophosphate) va dan dén dung dich phan tmg LAMP chuyén
dan sang mau xanh da troi. Vi nghién ctru nay, nong d6 HNB 100
UM 14 t6i ru c6 thé phan biét dugc cac mau duong tinh va am tinh.

Theo T. Notomi va cs (2000) [10], gidi han phat hién cta ky
thuat LAMP c6 thé tuong dwong vé6i ki thuat PCR. Nghién ctru
trude day ciia T.H. Le va cs (2012) [7] cho két qua ngudng phat
hién cua ky thuat LAMP 1a tir 102 (1 pg) dén 10+ ng (100 fg) vi
nén mau DNA tich tir san 14 gan nho truong thanh, trong khi véi
xét nghiém PCR thong thuong 14 102 ng (10 pg). Pidu nay cho
thiy, LAMP nhay hon khoang 100 1dn so voi xét nghiém PCR
thong thuong. Trong nghién ctru ndy, ngudng phét hién cua k¥
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thuat LAMP xéc dinh sén 14 gan nho duoc xac dinh bang phan (g
LAMP v6i nén mau la diy nong d6 DNA pha lodng tir plasmid
tai to hop mang doan gen nadl ddc trung cta sdn 14 gan nho C.
sinensis. Két qua khao sat xac dinh ngudng phét hién (LOD 95%)
ctia b kit LAMP chan doan san 14 gan nho C. sinensis 1a 2,66x10'
s6 ban sao gen/pl (95% CI: 2,05x10" dén 4,15x10' ban sao gen/yul)
(hinh 7). Vi ngudng phat hién dat 2,66x10' ban sao gen/pl tuong
duong v6i ngudng phat hién ciia mot sd b kit di dugc cong bd va
thuong mai trén thi trudng nhu kit LAMP xéc dinh ky sinh trung
sot rét ciia Cong ty Eiken, Nhat Ban v6i ngudng phat hién 10-100
ban sao gen/pl [11].

4.3. Bj nhay, dé dic hiéu ciia bj kit LAMP va két qua dinh
gid tai thuc dia

Dén nay con c6 rat it cac nghién ciru img dyng k¥ thuat LAMP
phat hién san 14 gan nho C. sinensis trén ngudi. Mot s nha khoa
hoc da phat trién img dung k¥ thuat LAMP phat hién san 14 gan
nho C. sinensis trén vét chii trung gian ca nudc ngot, oc. Két qua
xac dinh LAMP khong c6 su nhiém chéo véi cac loai khac, do
nhay ctia LAMP cao hon 1000 lan so véi PCR thong thuong, gioi
han phat hién khoang 10 fg [9]. S.M.M. Rahman va cs (2017) [6]
nghién ctu ing dung k¥ thuat LAMP st dung gen CoxI phat hién
san la gan nho C. sinensis trén mau phan ngudi, gioi han phat hién
cua k¥ thuat khoang 100 fg, voi khoang 1 tring/100 mg phan, d6
nhay véi mau 100 trimg/g phan dat dugc 100%. Nghién ctru clia
chung t6i danh gia trén 100 mau phan dé xét nghiém danh gia do
nhay, d6 dic hiéu tham chiéu véi két qua xét nghiém bing real-
time PCR. Két qua da xac dinh dugc do nhay cua kit LAMP chan
doan C. sinensis do ching toi phét trién tai phong thi nghiém 13
98,63% (95% CI: 91,92-99,99%), do dac hi¢u la 100% (95% CI:
85,25-100%). B¢ nhay, d§ dic hi¢u nay cling tuong déng vai do
nhay cua k¥ thuat LAMP phat hién san 14 gan nho C. sinensis clia
S.M.M. Rahman va cs (2017) [6] v&i d0 nhay dat 97,1% va do dac
hiéu 1a 100%. B kit LAMP dugc theo doi danh gia do on dinh
trong vong 1 nam, két qua cho théy, bo kit hoat dong 6n dinh sau 6
thang m& ndp st dung va 1 ndm ké tir ngay san xuat khi chua mo
nép. Véi d6 6n dinh cua bo kit trong 1 nam su dung khi dugc bao
quan & -20+£5°C 1a twong d6i phu hop cho trién khai xét nghiém
& cac co 5Oy té tuyén dudi. Két qua thir nghiém danh gia bo kit
LAMP tai xa Yén Lgc, huyén Kim Son, tinh Ninh Binh budc diu
cho théy da phat hién dugc ty 16 nhiém san 14 gan nho C. sinensis
14 6,66%, két qua nay trong duong voi xét nghiém bang real-time
PCR tai phong thi nghié¢m.
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Ché tao dugc bd kit LAMP chan doan san la gan nho
C. sinensis c6 do nhay, do dac hiéu cao >95%, do 6n dinh cua kit 1a
12 thang trong diéu kién bao quan -20+5°C va 6 thang ké tir ngay
mé ndp san pham. Tir két qua nay c6 thé tiép tuc nghién ctru danh
gia md rong va hoan thién b kit thanh bg sinh phém chan doén san
14 gan nho C. sinensis trén nguoi.
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