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TOM TAT

Muc tiéu: Hoan thién quy trinh k§ thuat trong phat trién bo sinh phdm chan doan nhiém
Echinococcus trén ngwoi Viét Nam (ECHO-LAMP). DPéi twong va phwong phép: Céac hoat
dong thwe nghiém trong phong thi nghiém gbém: 1) Thiét ké bd sinh phdm dwa trén nguyén Iy
phan &ng LAMP dé chan doan trwong hop nhiém Echinococcus, 2) Khao sat khd nang phat
hién trwerng hop nhiém Echinococcus cla bod sinh phdm ché tao. Két qua: Bo sinh phdm LAMP
chan doan Echinococcus c6 kha nang phét hién trwéng hop nhiém trén Iam sang. Bo sén pham
khuéch dai LAMP ché tao gébm 6 thanh phan, trong do, cap mdi thiét ké cé kich thudc 228bp,
chirng dwong tao ra cung bd Kit cé néng dd 100 ng/uL. Phan &rng LAMP ché tao c6 ndéng do
MG 0,004% va MgSO, 8 mM, phan (ng khuéch dai gen médi tai 63°C trong 60 phut, ngwéng
phat hién bd Kit la 10'8ng/pL twong dwong voi 2,82 x 10° ban sao gen/uL. Kha nang phat hién
ca nhiém Echinococcus clGa bd sinh phdm vé&i do nhay trén 93% va d6 dac hiéu trén 98%.
Két luan: Bo kit LAMP ché tao c6 thé thyc hién trong phong thi nghiém co ban ma khéng can
céc trang thiét bj dac biét va rat phu hop véi viéc phat hién tac nhan gay bénh lay truyén tiy
ddng vat sang ngudi.

* Ttr khoa: Echinococcus; Gen 18SrRNA; LAMP.

Development of LAMP Technique in the Detection of Human
Echinococcosis at the Laboratory Scale

Summary

Objectives: To perfect the technical process in developing the Echinococcus diagnostic kit
and evaluate the sensitivity and specificity of the biological kit in the laboratory. Subjects and
methods: The study was carried out on the experimental activities in the laboratory, including 1)
Designing a biological kit based on the LAMP reaction principle to diagnose Echinococcus
infections, 2) Surveying the ability of the preparation kit to detect human Echinococcus
infections. Results: The performance of the Echinococcus-LAMP test (ECHO-LAMP) was found
to be stable includes 6 components. In which the designed primer pair was 228 bp in size,
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the positive control was created with the kit with a concentration of 100 ng/uL. The fabricated
LAMP reaction has MG concentration of 0.004% and MgSO, 8 mM, primer gene detection
reaction at 63°C for 60 minutes, the detection threshold of the kit is 10°® ng/uL corresponding to
2.82x10° gene copies/uL. The sensitivity and specificity were high above 95% for humane
Echinococcus. Conclusion: The developed ECHO-LAMP test does not require a cold chain
or a sophisticated laboratory. It holds promise for use as a routine simple molecular tool for
point-of-care Echinococcosis diagnosis in zoonotic endemic diseases areas.

* Keywords: Human Echinococcus; Gen 18S rRNA; LAMP.

DAT VAN BE

Bénh nang nwéc (hydatid disease) hay
coOn goi la bénh hydatidosis hoac
Echinococcosis 1a bénh nhiém ky sinh
trung lay truyén tlr chd sang nguoi.
Nguwdi nhiém bénh do nubt trirng san
trong thirc an, nwéc udng hodc dat bi 6
nhiém, hodc sau khi tiép xuc truc tiép voi
dong vat. Trén thé gi¢i, c6 hon 1 triéu
ngwdi bi nhiém Echinococcus voi ty 1€ tir
vong sau phau thuat 1a 2,2% va khoang
6,5% tai phat sau khi can thiép [6]. Viéc
chan doan bénh hién nay chd yéu dwa
vao cac triéu chirng lam sang va xét
nghiém mién dich phat hién khang
nguyén hodc khang thé lwu hanh trong
mau. Tuy nhién, triéu ching lam sang
thwong khong dac hiéu, thoi gian G bénh
dai va khi cé nhitng biéu hién cta bénh
da vao giai doan mudn va kho diéu tri.
Viéc phat hién nhanh do Echinococcus dé
c6 bién phap diéu tri hiéu qua Ia rat quan
trong. Hién nay, cac ky thuat xét nghiém
Echinococcus chi yéu dwa vao xét
nghiém tim nang 4u trung san trong co
thé. Xét nghiém nay duoc xem la phwong
phap chuan vang trong chan doan xac
dinh ca bénh. Mét sb ky thuat dwoc st
dung phé bién tai cac phong xét nghiém
gbm k¥ thuat xét nghiém trwc tiép, nhudém
soi mé bénh hoc, hoac cac ky thuat mién
dich phat hién khang nguyén, khang thé...

[4, 7, 8, 9, 10]. Tuy nhién, xét nghiém
huyét thanh hoc la cac xét nghiém hiwu
ich trong giai doan ngwdi méi nhiém san
hoac nhirng trwdng hgp bénh man tinh
nhwng khong tim thay trirng trong phan.
Céc ky thuat xét nghiém mién dich c6é dé
nhay cao, dé dac hiéu tuy thudc vao tirng
loai test, c6 hién twong dwong tinh kéo
dai va phan rng chéo gilra cac loai, kho
trién khai tai thuc dia.

Xét nghiém sinh hoc phan t&¢ nhw
PCR, Real-time PCR hay giai trinh tw la
cac phuwong phap c6 dé nhay va dé dac
hiéu cao, song doi hdi phai cé trang thiét
bi hién dai va ky thuat vién cé trinh dé
dao tao cao. Ky thuat khuéch dai dang
nhiét LAMP duwogc nghién ctru va phat
trién bdi Cong ty Eiken Chemical (Nhat
Ban) la phwong phap nhan ban gen dang
nhiét dang dwoc (rng dung nhiéu nhét.
Két qua ctia phan rng LAMP c6 thé dwoc
quan sat truc tiép bang mat thuong, thoi
gian xét nghiém nhanh (khoang 45 - 60
phat), xét nghiém déng thdi nhiéu mau.
Trén thé gidi va Viét Nam chwa c6 nghién
ctru ndo dwoc cong bd dé (rng dung ky
thuat LAMP vao chan doan nhiém
Echinococcus. Trong nghién clru nay,
ching téi phéat trién bé kit va danh gia ky
thuat LAMP dé phét hién Echinococcus,
huwéng téi phét trién thanh bé kit dung cho
chén doéan nhanh ttr cac mau bénh pham.
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DOl TUONG VA PHUONG PHAP
NGHIEN cUU

1. Déi twong nghién ciru

- Mau ching chuan: San va nang
Echinococcus da dinh loai bang hinh thai
va khang dinh bang ky thuat PCR.

- M3u nghién ciru: Mau dwoc thu thap
tlr phong kham chuyén nganh cia Vién
Sét rét - Ky sinh trung Cén trung Trung
wong lwu trir tai Khoa Sinh hoc phan tw;
mau huyét thanh nguwdi khéng nhiém
Echinococcus va moét sb ky sinh tring khac
thu tir x4 Mai Trung, huyén Béc Giang.

- Héa chat dung cho LAMP nhuw Bst
DNA polymerase dwgc mua clua Hang
New England Biolabs, My. Kit tach chiét
ADN tr mdu md, mau phan cla Hang
Qiagen, Pwrc. Céac trinh tw moi thiét ké
dwoc dat tdng hop ctia Hang IDT, My.

* Thoi gian va dia diém nghién ctru:

- Thoi gian: thang 01/2021 - 9/2021.

- Dia diém: Phong Xét nghiém Sinh
hoc phan t&r cta Trwdong Pai hoc Y té
Coéng cong va Vién Sbt rét - Ky sinh tring
- Con trung Trung wong.

2. Phwong phap nghién citru

* C& mau va chon mau:

- Mau chuén s dung cho thiét ké va
danh gia hoat déng ctia bé mdi LAMP:

+ Mau chuan dwong dé chuan ky thuat:
03 mau & cac giai doan (4u trung va san
trwdng thanh) thu trén linh trwdng va ché
do B6 mén Ky sinh trung, Hoc vién Nong
nghiép cung cép. Cac méu nay duwoc
thdm dinh loai bang qPCR trwéc khi dwa
vao nghién ctru, méi mau tién hanh xét
nghiém I&p lai 3 lan.
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+ MAu ching am: Au tring hodc con
trwdng thanh: Giun ché meo, san la gan I6n
Fasciola, Giun moéc/mo, Teania solium,
Strongyloides stercoralis va nwéc cét khiy ion.

- Mau st dung cho danh gia dé nhay,
ddé dac hiéu ctia bd kit ECHO-LAMP:

+ M4u dung so sanh dd nhay, dd dac
hiéu cla bd sinh phdm: Mau Iwa chon cé
cha dich va dwoc thwe hién véi quy mo
nhé trong phong thi nghiém dwa vao
lwong mau duong tinh tap hop mau lam
sang th&r nghiém véi gia dinh ty 1& nhiém
(P) 1a 5%. Bé nhay va dac hiéu mong doi
cta kit ECHO-LAMP khoang 95%, sai sb
wdc tinh cha hai xac suét 1a 5% voi do tin
cay (gia tri a = 0,05) 95%. S6 mau can co
dé wéc tinh do nhay va do dac hiéu duoc
xac dinh bang cong thirc gitra hai ty lé.
Tinh duwoc ne = 3,46 lam tron 4 mau
dwong tinh va ng, = 76,83 lam tron 77
mau am tinh. Trén thyc té, nghién cru 4
mau huyét thanh dwong tinh dwoc lwu tri
tai phong thi nghiém (1 mau thu trén linh
trwdng va 3 mau bénh nhan) va 88 mau
am tinh thu t ngwdi khod manh, khang
dinh am tinh cac loai ky sinh trung bang
ELISA va PCR.

- Mau s dung danh gia phan rng
chéo cac loai giun san la 19 mau,
trong d6 Toxocara sp. (8 mau), 4u trung
san lon (2 mau); san la gan lén Fasciola
(5 mau), sén & gan nhdo (2 mau),
giun Strongyloides stercoralis (2 mau).
Cac mau nay cing duwoc thdm dinh
bang qPCR.

- Mau sir dung cho xac dinh nguwdng
phat hién ctia b kit ECHO-LAMP:
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Trén vung trinh tw bdo ton trén gen
18s rRNA cula san day Echinococcus sp.
co kich thuwdc 596 bp dwoc chén vao
vector pUC19 va nhan dong. San pham
thu dwoc la plasmid tai td hop mang doan
gen 18S rRNA dac trwng cho san day
Echinococcus sp. c6 kich thuwdc 3282 bp.
Lwong plasmid thu hdi 1a 5 pug va hoa tan
trong 50 pL nuwéc cat dé thu dwoc ndng
dé 100 ng/pL.

- Mau DNA phan tich:

DNA tbéng sb duwgc phan tach to con
san trudng thanh va mau bénh pham thu
tr bénh nhan bang bd tach chiét DNA
micro kit va QlAamp DNA stool mini kit
cua Qiagen (Germany). Quy trinh tach
chiét thwec hién theo huwéng dan cta nha
san xuét.

- Thiét ké bd mbi:

Mbi cho phan rng LAMP sé& duoc thiét
ké trén viing gen d&c hiéu cao Cox1 theo
cac nghién ctu trwdc da cong bd trén
thé gi¢i (2,3). Phdn mém chuyén dung
thiét ké médi cho phan ng LAMP duoc st
dung 1a phan mém Primer Explorer v.5
(https://primerexplorer.jp/e/). Cac trinh tw
gen 18s rRNA cua cac loai san day
Echinococcus sp. trén ngan hang dir liéu
NCBI (www.ncbi.nlm.nih.gov) duoc tai vé
va st dung phan mém MEGA 7 véi tinh
nang chirc ndng Clustal W dé sap giéng
c4c trinh tw bdo tén gen cla Echinococcus
spp. Két qua thu dwoc doan trinh tw bao
tdn cho Echinococcus spp. cé kich thuéc
596 bp va san phdm sau phan rng LAMP
bang cap moi F3-B3 ¢o kich thwéc theo ly
thuyét la 228bp < 280 bp.

Bang 1: Trinh tw méi LAMP thiét ké trén viing gen 18s rRNA phat hién Echinococcus sp.

Tén mdi| Vitri 5 | Vi tri 3’ dgf‘;ﬁ‘l“) (Ig Tg(':é Trinh tw mdi

F3 283 303 21 56,60 | 0,38 AGAGGGTTTAAACCAGACATT

B3 489 510 22 57,89 | 0,41 CTTCGAACCTCTAACTTTCGTT
Fip 45 GCCCCCGTTTGTTCCTATTAATCA-

GGTCTAGCATGGAATAACACT
BIP 5 TACGTTAGAGGTGAAATTCTTGGAC-
CTTGATTAATGAAAACATTCTTGGC

F2 316 336 21 56,79 | 0,43 GGTCTAGCATGGAATAACACT
Flc 373 396 24 63,00 | 0,46 GCCCCCGTTTGTTCCTATTAATCA
B2 464 488 25 57,47 | 0,32 CTTGATTAATGAAAACATTCTTGGC
Bic 408 432 25 60,49 | 0,40 TACGTTAGAGGTGAAATTCTTGGAC

LB 437 457 21 64,14 | 0,57 GCGAGACGTCCTACTGCGAAA

- Khdo sat va téi wu hoéa phan tng
ECHO-LAMP:

Cac théng sb can dwoc khao sat tdi wu
héa trong phan wng LAMP la ndng do
Mg?, nhiét do hoat dong ctia bd méi, thoi
gian phan t&ng, chét chi thi mau dung dé
quan sat phat hién san pham LAMP va do

nhay (ngwéng phat hién) ctia hé mdi thiét
ké trén co sé tiép theo két qua ché tao
cac bo kit LAMP chan doan mét sb loai ky
sinh trung cha dé tai cdp Nha nuwéc
KC10/10.16-20. MgSO, dwoc khao sat &
céac nbng doé 4, 6 va 8 mM. Phan (rng LAMP
duwoc thwe hién & dai nhiét do tr 60 - 65°C,
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st dung chat chi thi mau MG véi cac
ndng dd 0,012, 0,008, 0,004 va 0,001%
[5]. Thoi gian thwc hién phan &ng LAMP
duwoc khao sat & 40 va 60 phat. Tiéu chi
danh gia lya chon cac théng sb dwa vao
viéc quan sat san pham LAMP trén gel
agarose 2% va s chuyén mau dung dich
trong cac 6ng mau am va dwong sau
phan (rng. Doc két qua quan sat trén téng
sb 12 1an xét nghiém théng qua s 13p lai
3 1an, v&i 4 mau chirng va duoc danh gia
b&i 3 ky thuat vién quan sat déc lap tai
cac thoi diém xét nghiém.

- D6 nhay (Se) va d6 dac hiéu (Sp) cua
bé6 ECHO-LAMP:

Bd mau dung danh gia Se va Sp cua
bo kit LAMP chan doan Echinococcus la
cdc mau dwong tinh lwu tai phong thi
nghiém va cac mau thu thuc dia. Tat ca
mau nay déu da dwoc xét nghiém khang
dinh badng gPCR truwéc khi ther nghiém.
Hién chwa co6 bd kit LAMP chan doan
Echinococcus dwoc thwong mai héa. Do
vay, chung t6i str dung mét bd kit cé cung
cac diéu kién phan &ng nhung bé mbi da
cong bb ctia Salant va CS, 2012 [12] dé so
sanh v&i bd kit ECHO-LAMP ché tao.

Se = S6 mau dwong that/(sé mau
dwong that + sé mau am gia) x 100%

Sp = S6 mau am that/(sb mau am that
+ s6 mau duong giad) x 100%.

* Céac ky thuat khac duwoc sty dung trong
nghién coru:

- Thu thap va bao quan mau theo quy
trinh thu mau.

- X% ly mau va tach chiét DNA theo
phwong phap tta con.

- Ky thuat gPCR xac dinh Echinococcus.

- Phuong phap tao dong: Trinh ty DNA
dich can tao dong duoc chuyén vao plasmid
tao dong. Plasmid tai t6 hop mang doan
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trinh tw dich, sau d6 dwoc bién nap vao
E. coli DH5q, theo hwéng dan sir dung bd
sinh pham.

- Ky thuat gidi trinh tw trén may giai
trinh ty tw déng 3500.

* Phuong phép phan tich va xur ly sé liéu:

- Phan tich sé liéu bang cac phan mém
di kém v&i cac may va cac phan mém
tin sinh: AB7500 version 2.06, Primer
Explorer v.5, Primer Blast, Mega 7.

- Tinh dd nhay, d& dac hiéu, hé sb
twong dong Kappa trén phan mém Medcalc.

*Pao dirc nghién coru:

Nghién ctru dwoc théng qua Hoi déng
Dao dwre trong NCYSH Trwong Pai hoc Y
té Cobng cong theo Quyét dinh sb
191/2021/YTCC-HD3, ngay 26/4/ 2021.
Nhirng quy dinh vé dao dirc trong nghién
cru da dwoc thuwe hién nghiém tuc trong
subt qua trinh nghién clru.

KET QUA NGHIEN cUU

1. Ché tao bd Kit LAMP chan doan
Echinococcus

* Khao sat kha nang hoat déng cua bo
méi LAMP:

Hinh 1: San pham LAMP st dung bé moi
tw thiét ké dac hiéu cho Echinococcus sp.
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Dé danh gia kha nang hoat dong ctia bo mdi thiét k&, két qua dién di trén gel
agarose 2% cho thay, san phdm sau phan &ng (cot 1-8) clia mau dwong chuan co
dang dai bang dai twong dwong thang chudn DNA (M), day 1a hinh anh d&c trung cla
san pham LAMP.

Bang 2: Két qua hoat dong cac cap mdi dac hiéu Echinococcus sp.

ADN Moi F3-B3

San day nhoé cho Echinococcus sp. +

Giun moéc/mo -

Giun dia choé meéo Toxocara -

San la gan I&én Fasciola -

San day Teania solium -

Giun lvon dwong rudt Strongyloides stercoralis -

Nwdc cat khir ion -

Bang 2 cho thdy kha nang hoat dong cac cap moi thiét ké chi phat hién dwoc mau
tach ADN cla Echinococcus sp, khédng phan &rng véi mau ADN tach tir giun ché meéo,
san la gan I&én Fasciola, giun méc/mé, Teania solium, Strongyloides stercoralis va
nwéc cat khr ion.

* Két qué khao sét chét chi thi mau cho phan ting LAMP:

Bang 3: Két qua quan sat chat chi thi mau MG & cac ndng do khac nhau.

. B Mau xanh lam .
Nong do MG Mau % Dwong tinh % Am tinh
Co Khéng

0,001% Chirng dwong 0 36 0 100
Chirng &m 0 36 0 100

0,004% Chirng dwong 36 0 100 0
Chirng &m 0 36 0 100

0,008% Chirng dwong 36 0 100 0
Chirng &m 27 9 75 25

0,012% Chirng dwong 36 0 100 100
Chirng &m 31 5 86,1 13,8
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Hinh 2: Phan (rng mau tai cac mau chirng dwong va am.
A. Hinh &nh céc éng trwéc phan (rng; B. Hinh anh mau cla cac 6ng sau phan rng:
M&u dwong cé mau xanh nhat, mau &m khéng mau.
Cac néng d6 MG dwoc khao sat la 0,012%, 0,008%, 0,004% va 0,001%. Két qua
biéu dién tai bang 1, hinh 2, cho thdy néng d& MG 0,004% la néng d6 téi wu cé thé
phan biét dwoc cac mau dwong tinh va am tinh.

* Két qua khao sét thoi gian thuc hién phén tng:

7 8 M 9 10 11 12 13 14

Hinh 3: S&n phdm LAMP sau thoi gian phan trng 40 phat (Lan 9 - 16) va
60 phut (Lan 1 - 8).

Khao sat thoi gian téi thiéu thwc hién phan (rng LAMP & 40 va 60 phut, cac thanh
phan phan (ng: DNA khudn, méi, d&m phan (ng, ndng d6 Mg* 8 mM va céac diéu kién
khac gitr nguyén va ddng nhét, chi thay ddi thoi gian thwe hién phan tng. Do mong
mudn gidm thiéu thdi gian phan (rng nén trong nghién clru nay, chung t6i khéng tién
hanh thuc nghiém & cac khoang thoi gian dai hon 60 phut. Két qua cho thay thoi gian
ti thiéu dé khuéch dai DNA trong phan &ng LAMP |a 60 phdt.
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* Khao sat ngudng phat hién cua bo kit LAMP:

Bang 4: Két qua khao sat ngwdng phat hién ctia b6 mdi LAMP.

Két qua

Néng dé (ng/ul)

Lan 2

Lan 3

(+)

(+)

(+)

Neg1

Neg2

()
()
()
()
()

Két qua cho thdy, nguéng phat hién so cap clia bo Kit la 10 ng/uL twong (rng voi
2,82 x 10°. Thi&» nghiém LOD95% ctia bé méi 1a 2,12 x 10° s6 ban sao gen/uL (95%Cl:
1,71 x 10° ban sao gen/pL dén 2,89 x10° ban sao gen/uL).

3. banh gia dd nhay, do dac hiéu cua bo kit & phong thi nghiém

Bang 5: Két qua so sanh kit ECHO-LAMP so véi qPCR.

. qPCR .
ECHO-LAMP che tao — Tong
Dwong tinh Am tinh
Dwong tinh 29 1 30
Am tinh 2 148 150
Téng sb 31 149 180

Pse = (29/(29+2))*100% = 93,55%, Psp = (148/(148+1)) * 100% = 99,33%

Po =0,983 va Pe = 0,719

Kappa = 0,94
Bang 6: Két qua so sanh kit ECHO-LAMP so b6 kit LAMP méi ctia Salant va CS.
| LAMP-Salant va CS, 2012 N
ECHO-LAMP cheé tao - Tong
Dwong tinh Am tinh
Dwong tinh 29 1 30
Am tinh 2 49 51
Téng sb 31 50 81

Pse = (29/(29+2))*100% = 93,55%, Psp = (49/(49+1)) * 100% = 98,00%

Po = 0,963 va Pe = 0,530

Kappa = 0,921
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BAN LUAN

Tiéu chuén vang cho viéc phat hién cac
trwong hop nhiém Echinococcus sp. &
nguwoi la theo truyén thdng dwa trén viéc
phat hién hinh thé ky sinh tring déi véi
con trwdng thanh dwong tiéu héa va/hoac
khi c6 cac nang dang boc nwé&c tai cac
mo, tang dac trong co thé. Cac phuong
phap phat hién ky sinh trung nay thwdng
khéng quéa tén coéng, phat hién tét nhung
ban chét 1a tha thuat can thiép xam I&n cé
thé gay tdn thwong khé héi phuc trén
ngudi. Hon niva, phwong phap kiém tra
don gian cla kinh hién vi quang hoc dwa
vao hinh thé cla ky sinh trung khong thé
phan biét hinh thai gilra tat ca loai trirng,
nang Au trung cac loai thuéc ho Taenida
[6]. Ngoai ra, cac test chan doan
Echinococcosis khdng c6 san trén thi truwdng.
Phuwong phap PCR c¢6 san nhuwng chi phi
cao vé trang thiét bi, hoa chét, con ngudi
va it nhat 3 - 4 gio dé& hoan thanh qua
trinh khuéch dai DNA va dién di phan tich
trén gel agarose. Do d6, yéu cau dbi cac
bd kit chan doan don gidn hon, ré hon
nhwng dé nhay, dé6 dac hiéu cao va
phwong phap phat hién sang loc hang
loat rat can thiét, dac biét 1a & cac khu
vuc dich t& cé tdn suét déng nhiém
Echinococcus v&i cac loai san day khac
(Zoonotic Taeniid). Phuvong phap LAMP
c6 thé dwoc thwe hién nhanh trong vong
chwa dén 1 gio dwai diéu kién dang nhiét
bang cach st dung thiét bi 6n nhiét don
gian, chdng han nhw ndi cach thiy hodc
may gia nhiét khéi. Khéng can gel
agarose dién di d& danh gia trwc quan két
qua thr nghiém [6, 7, 8]. Cac két qua cd
thé dwoc quan sat ngay sau phan &ng va
kiém tra danh gia truc quan bang céach
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thém mau xanh bang MG vao hén hop
khuéch dai d& phan biét phan &ng LAMP
dwong tinh vé&i phan rng am tinh.

* T6i wu héa cac diéu kién phan ung
ECHO-LAMP:

- Nhiét d6 cua phan rng LAMP:

Nhiét d6 gédn modi (Ta) 1a yéu td6 quan
trong hang dau, quyét dinh tinh chinh xac
cling nhw hiéu qua khuéch dai cua ky
thuat PCR va cac ky thuat khac dwoc
phat trién t» PCR. Mot dac trwng cua
LAMP la khuéch dai DNA hiéu quéa trong
diéu kién dang nhiét, trong dé nhiét do
phu hop cho phan (ng cé thé dao dong
tlr 50 - 68°C. Trén co s& nay, chung toéi
da tién hanh khdo sat nhiét do trong
khoang 60 - 65°C. Két qua dién di san
phdm LAMP cho thdy, & nhiét do 63°C
san pham khuéch dai dat hiéu suét cao
nhat. Nhiét d6 63°C dwoc danh gia la tao
diéu kién G mdi va tang cwdng kha nang
chiu dwng cac chét (rc ché thwong duoc
tim thay trong cac mau chan doan bénh.

- Néng d6 MgSO,:

Nong d6 MgSO, anh hwéng dén hiéu
qua va tinh dac hiéu cua phan *rng PCR.
Trong dung dich d&ém, quan trong nhét |&
ion Mg? lam tang nhiét d6 néng chay
(Tm-melting temperature) cia DNA mach
doi, tao ra phirc chét tan voi dNTPs dé
hinh thanh co chidt ma enzyme
polymerase c6 thé nhan ra, diéu nay rat
can thiét cho qua trinh lién két cta cac
dNTPs. Trong phan &rng LAMP, néng do
MgSO, thich hop thwdng nadm trong
khoang 4 - 10 mM. Sau khao sat, chung
t6i nhan thay rang, MgSO, & ndng dd 4
mM khéng cé sdn pham khuéch dai,
MgSO, & ndng dd 6 mM cho san pham
khéng 6n dinh, hiéu suét khéng cao,
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MgSO, & ndéng d 8 mM cho san pham
LAMP véi hiéu suét khuéch dai cao va 6n
dinh. Do vay, chung t6i chon MgS0O4 & 8 mM
la ndng d6 tbi wu cho phan trng LAMP.
Chét chi thi mau st dung dé& doc két
qua LAMP: C6 nhiéu nghién ctu da
chirng minh ky thuat LAMP la mét ky
thuat c6 dé dac hiéu cao, dé nhay, thoi
gian phdn (*ng ngan va cho phép phat
hién san phadm khuéch dai trwc quan don
gian bang cach quan sat dd duc, bang
thuéc nhuém huynh quang hodc thubc
nhudém chi thi pH. Gan day, chét chi thi
mau MG da dwoc sir dung thanh cong nhw
mot chat chi thi nhay véi pH dé phat hién
cac sadn phdm LAMP. Sy thay déi mau
sac clla MG (dang cation) phu thuéc vao
pH cla dung dich (pH10: khdéng mau).
Bwéc séng hap thu cho MG 1a 621 nm.
Trong xét nghiém LAMP-MG, cac méu
dwong tinh va am tinh d& dang duoc
phan biét bang mat thworng 1a mau xanh
nhat va khéng mau, twong tng (Hinh 3).

Viec bd sung MG vao dém LAMP
trwde khi tién hanh phan &ng khong anh
hwéng dén hoat dong cua Bst DNA
polymerase, ddng thoi loai bé nguy co
tap nhiém gitra cac mau. Uu diém cla xét
nghiém LAMP-MG c6 thé cai thién va
khac phuc nhitng han ché tr cac phat
hién LAMP khac nhw da dé cap ¢ trén.
Céac ndng dd MG duwoc khao sat 13 0,012%,
0,008%, 0,004% va 0,001%. Két qua cho
thdy, co sw ddng nhét gitra 3 ngudi quan
sat va ho két luan rdng néng d6 MG
0,004% Ia ndng do i wu c6 thé phan biét
dwoc cac mau dwong tinh va am tinh.

Nghién ciru phat trién bd kit ECHO-
LAMP cla ching t6i cé thé cé tiém nang
Ién & cac nwéc dang phat trién, noi cac

bénh lay truyén lwu hanh va hién dang
con khan hiém trang thiét bi, chuyén gia
ky thuat. Ky thuat LAMP da dang dwoc
thiét 1ap thwe hién thi diém cac diém kinh
hién vi tai thwc dia, cdng déng cho chan
doan sbt rét, san la gan I&n, san la gan nhd
thudc dé tai cdp Nha nuwéc KC10/10.
16-20 [3].

* Ngudng phat hién cua ky thuat LAMP:

Nhém nghién ciru cia Vién Sét rét -
Ky sinh trung Con trung Trung wong da
phat trién bo kit LAMP vé&i bd mdi tw thiét
ké trén day néng d6 pha lodang ADN téng
sb, tach chiét tr mau mé san la gan 16n
trwdng thanh cho thdy nguéng phéat hién
dat 10 - 6 ng [1], hay v&i Plasmodium
falciparum 1a 10 - 2 ng va P. vivax 10 - 3
ng [5]. Trong nghién ctru nay, ngudng
phat hién cta ky thuat LAMP phat hién ca
nhiém Echinococcus sp. 1a 10 - 8 ng/phan
rng, twong dwong véi 0,294 ban sao/
phan (rng. Nguwdng phat hién nay twong
dwong, tham chi tét hon so véi cac
nghién clru khac cla céc tac gia trén thé
gi¢i voi nguwdng phat hién te 10 - 3 [11]
dén 10 - 5 ng [10]. Béng thoi, k§ thuat
LAMP ciing cho két qua tét v&i kha nang
phat hién & ngwéng rat thap khi tién hanh
trén cac mau gia dinh.

* Danh gia do nhay va do dac hiéu bd
kit ECHO-LAMP:

Khi so sanh d6 nhay va dé dac hiéu
ECHO-LAMP ché tao v&i bd kit LAMP c6
cap moi thiét ké bdi Salant va CS, 2012 [9]
c6 dd nhay 93,55%, d6 dac hiéu 98,00%
v&i s phu hop cao (Kappa = 0,92 > 0,8).
Két qua dd nhay va dd dac hiéu so voi
gPCR cuia bd kit ECHO-LAMP cé d nhay
93,55%, d6 dac hiéu 99,33% va sy phu
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hop cao (Kappa = 0,94 > 0,8). Nhw vay,
bd kit ECHO-LAMP trong nghién ctru c6
s phu hgp cao véi phuwong phap PCR
dbi sanh. Két qua nay gop phan cing cb
thém di liéu vé hiéu qua ctia LAMP trong
chadn doan nhiém Echinococcus la dat
merc twong déng cao cac phwong phap
PCR [3]. Tac gia Xing-Wei Ni va CS
(2014), nghién clru phat trién LAMP ap
dung vao chan doan nhiém Echinococcus
trén cho tai Trung Quéc da dung phwong
phap Real-time PCR lam phuwong phap
tham chiéu thi d6 nhay cia LAMP so Voi
PCR théng thwdng, xét nghiém LAMP cung
cép do dac hiéu 88,8% va dd nhay 100%
[13]. Agathe Nkouawa va CS nam 2010,
da so sanh kha nang chan doan LAMP
v&i multiplex PCR dé phat hién phan biét
loai Taenia trong m3u phan cua bénh
nhan nhiém san day. Phwong phap
LAMP khéng c6 dwong tinh gid, cho thay
ddé nhay cao hon (88,4%) so v&i multiplex
PCR (37,2%) [14]. Do do, phwong phap
LAMP c6 gia tri cao trong chan doan phan
t&r bénh san day trén ngudi.

Nghién ctru nay cé mét sb han ché khi
chwa cé nhiéu nghién ctu ng dung
LAMP cho chan doan Echicoccosis trén
ngwoi va méi dwoc thye hién tai phong
thi nghiém nén chwa danh gia day da tinh
én dinh cta bd sinh phdm. O nghién ctu
nay, chung t6i manh dan so sanh v&i ky
thuat gPCR, bd kit ECHO-LAMP va sb
liéu buwéc dau cho thdy hiéu quad kha
quan trong chan doan bénh Echinococcus
trén ngudi. Tuy nhién, dé ng dung trong
lam sang, chung tdi can thir nghiém va so
sanh v&i ¢& mau lén hon, hwdng dén
&ng dung rong rai trén cdng déng.
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KET LUAN

B6 méi thiét ké trong nghién cliru hoat
dong tot, cé tinh dic hiéu cao Vi
Echinococcus khong cé sy bat cdp chéo
voi cac loai san khac. Phan ng LAMP
ché tao c6 nébng d& MG 0,004% va
MgSO, 8 mM, phan (rng khuéch dai gen
moi tai 63°C trong 60 phut. Két qua phan
ng sau khi s® dung bd sinh pham
ECHO-LAMP ché tao cé thé quan sat
bang mét thwong sau khi bd sung chét
chi thi mau MG. Nguwdng phat hién bo kit
la 10® ng/uL twong &ng vé&i 2,82 x 10°
ban sao gen/ L. Bo kit ECHO-LAMP ché
tao c6 dé nhay va dd dac hiéu cao (trén
93% va trén 98%). BO kit nay cho phép
rng dung ky thuat LAMP thuén tién hon,
kha nang chinh xac twong dwong cac ky
thuat PCR khac va c6 trién vong thé trién
khai tai co s& y té dia phwong.
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